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INTRODUCTION 


The  Wagner  Free  Institute  of  Science  was  foLinded  by  tlie  late 
William  Wagner,  a  citizen  of  Philadelphia,  who  devoted  a  long  lifetime 
to  the  study  and  advancement  of  the  sciences,  especially  the  different 
branches  of  natural  histor)'.  Mr.  Wagner,  during  his  life,  formed  a  large 
museum,  a  library  and  a  collection  of  chemical  and  physical  apparatus. 
He  established  annual  courses  of  lectures  on  various  scientific  subjects, 
in  which  he  pcrsonall}-  took  an  active  part,  which  were  continued  for 
tliirty  \'ears,  and  which  were  always  open  free  to  the  public.  In  1855, 
under  the  above  name,  the  Institute  was  incorporated  by  an  act  of  the 
Legislature. 

Mr.  Wagner  bequeathed  his  property  to  the  Institute,  \ested  in  a 
Board  of  Trustees.  Since  his  death  in  January,  18S5,  the  Trustees  have 
been  actively  engaged  in  carrying  out  his  plans,  and,  in  accordance  with 
his  views,  have  elected  a  faculty  of  four  professors,  to  take  charge  of  the 
museum  and  library,  to  give  lectures  free  to  the  public,  and  to  teach  the 
method  of,  and  also  to  make,  research.  The  first  annual  course  of  free 
lectures  was  given  by  the  faculty  during  the  season  of  1SS5  and  1886. 
The  sphere  of  usefulness  of  the  Institute  will  expand  as  the  pecuniary 
circumstances  are  adjusted  and  will  permit.  That  the  benefits  of  the 
Institute  shall  not  be  restricted  to  its  locality,  but  nia}'  be  widespread  as 
possible,  the  Trustees  propose  to  make  provision  in  aid  of  original  research 
and  the  publication  of  its  results,  towards  the  increase  and  diffusion  ol 
knowledge  among  men. 

Mr.  Joseph  Willco.x,  one  of  the  Trustees,  who  had  spent  se\-eral  suc- 
cessive winters  in  Florida,  in  speaking  of  his  obser\ations  in  that  State, 
suggested  the  interest  it  would  be  to  the  Institute  and  to  science  to  make 


II  INTRODL'CTION. 

an  expedition  to  certain  portions  of  tlic  coiintr\-.  to  make  collections  and 
investigations  in  their  geolog)'  and  fauna.  Liberally  ofllring  his  pecuni- 
ary and  personal  aid,  and  encouraged  by  the  Academy  of  Natural  Sciences, 
the  Trustees  of  the  Institute  made  the  necessarj'  provision,  and  the  last 
winter  sent  Prof.  Heilprin  on  the  proposed  expedition  in  company  v.ith 
Mr.  Willcox.  The  results  were  valuable  collections  in  zoology,  and 
especially  in  gcolog)-,  together  with  important  investigations  and  discov- 
eries in  the  latter,  an  account  of  which  is  presented  in  the  following  report 
by  Prof  Heilprin.  The  well-observed  facts  of  the  report  must  greatly 
modify  the  opinions  which  have  been  generally  held  in  regard  to  the 
geological  construction  of  the  peninsula  of  Florida ;  and  altogether  Prof. 
Heilprin's  researches  must  be  considered  as  an  important  contribution  to 
science. 

JuSI-.ni    l.KIDV, 

Prfsident  of  Ihe  Faculty. 


PliiLADELrHrA,  January,  tSSj. 


PREFACE 


The  following  pages  briclly  narrate  observations  made,  during  the 
early  part  of  1886,  in  a  region  the  greater  part  of  which  had  most 
singularly  escaped  the  attention  of  the  scientific  world.  Although  nearly 
seventy  years  have  elapsed  since  the  dominion  of  Florida  was  by  act  of 
Congress  constituted  into  a  territorial  government,  and  upwards  of  forty 
years  since  admission  into  the  Union  was  obtained,  the  State  remains  to 
the  present  day,  as  far  as  its  geographical,  zoological  and  geological 
features  are  concerned,  very  nearly  the  least-known  portioipof  the  national 
domain.  So  vague,  indeed,  has  been  the  general  scientific  knowledge 
respecting  the  peninsula,  that  up  to  the  time  of  our  visit  not  even  its 
broader  geological  aspects  had  been  determined ;  that  most  fascinating  of 
theories  which  ascribed  the  formation  of  this  long  stretch  of  country  to 
the  unceasing  labors  of  the  coral  animal,  and  which,  for  nearly  a  full 
quarter  of  a  century,  received  the  almost  undivided  support  of  naturalists  of 
both  hemispheres,  had  only  just  begun  to  meet  with  its  own  disproof.  The 
labors  of  a  number  of  investigators  in  the  northern  part  of  the  peninsula 
had  already  clearly  demonstrated  the  inapplicability  of  the  coral  theory 
of  growth  to  the  facts  presented  in  that  section  of  the  State,  but  we  were 
as  yet  without  data  respecting  the  larger  southern  portion.  With  a  view 
of  adding  to  our  knowledge  more  particularly  of  this  region,  a  veritable 
terra  incognita  to  science,  the  expedition,  the  details  of  which  are  here 
recorded,  was,  with  the  generous  co-operation  of  the  Academy  of  Natural 
Sciences  of  this  city,  and  of  Messrs.  Joseph  Willcox  and  Charles  H. 
Brock,  organized  by  the  Wagner  Free  Institute  of  Science. 

The  personnel  of  this  expedition  consisted  of  the  gentlemen  above 
mentioned,  of  Captain  Frank  Strobhar,  master  of  the  schooner  "  Rambler," 
Moses  Natteal,  cook,  and  myself  Observations  were  conducted  on 
the  west  coast  as  far  south  as  the  mouth  of  the  Caloosahatchie,  whence 
the  expedition  was  deflected  eastward  into  the  Okeechobee  wilderness. 
The  general  results  of  our  geological  investigations  are  summarized  on 
pp.  65-67  of  this  report.  The  zoological  researches  were  almost  wholly 
confined  to  an  examination  of  the  littoral  oceanic  fauna,  and  to  the  fauna 
of  the  Okeechobee  Lake  region,  which,  I  believe,  had  not  hitherto  been 
systematicall)-  in\-estigated.     Our  facilities  for  work  in  this  direction  were, 


unfortunately,  not  quite  as  ample  as  could  have  been  desired,  and  the 
results  obtained  perhaps  not  such  as  might  have  been  anticipated.  But 
the  material  collected,  only  a  portion  of  which  has  thus  far  been  elabor- 
ated, is  sufficient  to  indicate  the  general  faunal  features  of  the  region 
traveled  over.  The  Gulf  dredgings  were  all  confined  to  shallow  water, 
not  exceeding  twenty  feet  in  depth. 

A  few  words  bearing  upon  the  history  of  exploration  of  that  nij-ste- 
rious  body  of  water — Okeechobee — which  had  so  long  eluded  research, 
and  about  which  so  many  mythical  fancies  have  clung,  will  not  be  amiss 
in  tliis  place. 

It  is  not  exactly  easy  to  disco\-er  the  earliest  references  to  this  lake. 
Captain  Bernard  Romans,  who  appears  to  have  made  an  extended  exam- 
ination of  the  peninsula  in  the  latter  part  of  the  last  ccntur}',  refers  in  his 
"  Concise  Natural  History  of  l-last  and  West  l~lorida"  (p.  285)''  to  a  large 
interior  lake,  unquestionably  Okeechobee,  as  follows:  "This  is  the  river 
[St.  Lucia],  which,  as  i  was  told  by  a  Spanish  pilot  of  fishermen  of  good 
credit,  proceed^  from  the  lake  Mayacco,  a  lake  of  seventy-five  miles  in 
circumference  by  his  account.  The  man  told  me  that  he  had  formerly 
been  taken  by  the  savages,  and  by  them  carried  a  prisoner,  in  a  canoe,  by 
way  of  this  river,  to  their  settlements  on  the  banks  of  the  lake ;  he  says, 
that  at  the  disemboguing  of  Hie  river,  out  of  the  lake,  lies  a  small  cedar 
island ;  he  also  told  me  that  he  saw  the  mouth  of  five  or  six  rivers,  but 
whether  falling  out  of,  or  into,  the  lake,  i  could  not  learn  of  him ;  probably 
some  of  the  many  rivers  i  crossed  in  my  journey  across  this  peninsula, 
fall  into  it,  and  it  is  not  improbable  that  St.  John's  river  originates  in  it. 
The  large  river  in  Charlotte  harbour  [meaning  the  Caloosa,  doubtless], 
by  the  direction  of  its  course,  meridian  situation,  and  great  width,  i  judge, 
might,  perhaps,  spring  from  the  same  fountain;  however,  the  savages  of 
Taloffo  Ochasc  told  me,  that  in  going  far  south,  they  go  round  a  large 
water,  emptying  itself  into  the  west  sea,  i.  e.,  Gulph  of  Mexico. 

"  Thus  much  have  i  been  able  to  learn  of  this  water,  the  exploring  of 
which  i  always  intended ;  whether  there  is  really  this  lake,  or  not,  i  will 
not  be  positive,  but  the  above  circumstances,  joined  to  a  dark  account, 
which  the  savages  give  of  going  up  St.  John's,  and  coming  down  another 
river,  to  go  into  some  far  southern  region  of  East  Florida  (on  which 
account  the  name  of  Ylacco,  and  the  name  given  to  St.  Lucia  by  the 
savages,  both  conveying  indecent  meanings,  are  by  them  given  to  these 
rivers)  seems  to  confirm  it.  That  there  is  some  such  great  water,  is 
further  to  be  gathered  from  the  profusion  of  fresh  water  which  this  river, 

-  Printed  in  New  York,  lyyb.  From  a  pencil  in-scriplion  in  a  copy  of  this  worli  in  the 
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St.  Lucia,  pours  down.  Such  is  liic  ininicusc  civiantil)-  tiiat  tiic  wholu 
sound  between  the  abovenamcd  island  and  the  main,  tliougii  an  arm  of 
the  sea,  situate  in  a  very  salt  ret^ion,  and  in  general  two  miles  wide,  is 
very  often  rendered  totally  fresh  thereby;  in  so  much,  that  it  lias  made 
the  veiy  speculative  Mr.  De  Brahm  insist  upon  having  seen  mangrove 
stumps  in  fresh  water.  This  lake  has  given  rise  to  the  intersected  and 
mangled  condition  in  which  we  see  the  peninsula  exhibited  in  old  maps." 

It  seems  pretty  certain  from  the  above  statement  that  little  or  nothing 
very  definite  was  known  of  tlie  lake  before  this  period,  except,  perhaps, 
to  a  few  who  had  accidentally  visited  its  shores.  The  reference,  however, 
to  the  "  intersected  and  mangled  condition "  in  which  the  peninsula 
appears  in  the  earlier  maps,  clearly  indicates  that  reports  of  the  existence 
of  such  a  lake  had  been  broadly  current,  and  not  impossibly  some 
accounts  from  personal  observations  had  already  been  published.  Indeed, 
on  the  map  accompanying  the  "Account  of  the  First  Discovery  and 
Natural  History  of  Florida "  of  Roberts  and  Jefierys,  published  in 
London  in  1763,  the  Laguna  del  Espiritu  Santo  is  made  to  occupy 
approximately  the  position  of  our  Okeechobee,  although  given  a  much 
greater  extent  than  the  lake  actually  occupies.  A  broad  arm  of  the  sea, 
designated  the  Bahia  del  Espiritu  Santo,  and  corresponding  in  part  with 
the  modern  Tampa  Bay,  is  represented  as  opening  into  it  from  the  west. 
Possibly  the  open  water-w^ay  of  the  Manatee  River  suggested  this 
connection.  The  lake  is  thus  described  (p.  18):  "  Lagima  del  Espiritu 
Santo  is  situated  between  the  islands,  extending  from  north  to  south 
about  27  leagues  [81  miles],  and  is  near  eight  leagues  wide ;  it  has  several 
communications  with  the  bays  on  the  west  side  of  the  peninsula,  as  well 
as  with  the  Gulf  of  Florida.  The  principal  and  best  known  entrance  is 
about  three  leagues  almost  west  from  the  Punta  de  Florida,  which  lies  in 
*26  deg.  20  min.  N.  latitude.  This  entrance  is  two  leagues  nearly  N.  W., 
and  at  the  end  of  it,  in  the  lake,  are  two  shoals  and  six  islands,  called  the 
Cayos  del  Espiritu  Santo;  this  large  lake  is  as  yet  but  little  known." 
The  entrance  above  referred  to  corresponds  to  a  position  a  little  to  the 
north  of  Hillsborough  River. 

It  is  remarkable  that  these  earliest  accounts  of  the  lake  arc  but  little 
less  vague  than  those  which  have  been  published  at  various  times  during 
the  succeeding  hundred  jxars,  and  surprising  that  our  geographical ' 
knowledge  of  so  large  a  portion  of  the  national  domain  as  is  covered  by 
the  Okeechobee  wilderness  should  have  made  such  little  headway.  The 
great  difficulty  of  gaining  access  to  the  region,  doubtless,  in  great  part 
accounts  for  this  continued  obscurity.  Prior  to  the  opening  of  the 
Okeechobee  canal  almost  the  only  available  approach  was  by  w-ay  of  the 
Kissimmee  River.  The  beautiful  waters  of  the  Caloosahatchie,  which 
are   unquestionably   fed    by   the    Okeechobee   swamps,   lose   themselves 


before  the  lake  is  reached,  and  thus  what  appears  to  be  the  direct 
water-way,  was  in  reality,  until  the  last  two  or  three  years,  all  but 
inaccessible.  The  difficulties  of  this  passage  are  thus  described  by 
engineer  J.  L.  Meigs,  who,  in  1879,  undertook  an  exploration  of  the 
region  under  the  direction  of  the  Government:  "On  the  14th  of  March 
the  united  parties  attempted  to  force  a  skiff,  by  wading,  dragging  and 
pushing,  through  the  burnt  stubble  across  the  marsh  intervening  between 
Lakes  Hikpochee  and  Okeechobee.  After  a  day  of  exhausting  toil, 
struggling  through  water  and  mire  for  the  most  part  2  feet  deep,  they 
arrived  late  in  the  afternoon  within  J^  of  a  mile  of  the  western  shore  ot 
Lake  Okeechobee,  but  their  progress  was  arrested  by  vast  beds  of  water- 
lilies,  careless  and  frog  weeds,  and  wild  lettuce,  filling  the  entire  space 
between  them  and  the  lake,  across  which  they  were  unable,  by  their  united 

strength,  to  force  the   boat Reluctantly  the  effort 

to  enter  Okeechobee  was  abandoned,  and  the  parties  retraced  their  steps, 
arriving  in  camp  after  midnight  in  a  state  of  exhaustion  after  16  hours 
of  continued  wading  through  water  and  mire"  (Report  of  the  Chief  of 
Engineers,  1879,  p.  865). 

The  author  wishes  to  express  his  indebtedness  to  Mr.  George  W. 
Tryon,  Jr.,  Conservator  of  the  Conchological  Section  of  the  Academy  of 
Natural  Sciences,  for  much  valuable  aid  received  in  the  preparation  of 
this  report,  and  to  the  Levytype  Photo-Engraving  Co.,  of  this  city,  for 
the  very  perfect  rendering  of  the  illustrations  of  new  fossil  species.  The 
figures  are  reproductions  direct  from  the  specimens  themselves. 

A.  H. 
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THE  WEST  COAST  OP  FLORIDA. 


Our  observations  on  tlie  west  coast  of  the  peninsula  were  confined  to 
the  tract  included  between  Cedar  Keys  and  the  mouth  of  the  Caloosa- 
hatchie  (Punta  Rassa),  or  over  an  area  measured  by  somewhat  less  than 
three  degrees  of  latitude.  Along  this  entire  reach  the  coast  is  veiy  low, 
rarely  rising  more  than  from  five  to  ten  feet  above  water-level  in  the 
immediate  neighborhood  of  the  ocean  border.  The  most  elevated  point 
would  seem  to  be  the  dune  at  Clearwater,  which,  according  to  an  official 
railroad  survey,  rises  to  a  height  of  thirty-two  feet ;  a  portion  of  this 
"  bluff"  is  made  up  of  the  remains  of  an  ancient  Indian  shell  mound, 
the  wreck  of  which  is  clearly  indicated  in  the  large  conchs,  Fulgur  per- 
vcrsHin,  Mclongcna  corona,  etc.,  which  lie  scattered  about.  Immediately 
back  of  the  town  of  Tampa,  about  a  quarter  of  a  mile  up  the  Hillsboro 
River,  and  a  little  to  the  inland  of  the  left  bank,  the  solid  rock  rises  to  a 
height  of  some  fifteen  or  twenty  feet,  but  southward,  again,  even  these 
minor  elevations  disappear,  and  the  coast  for  the  greater  distance  presents 
the  appearance  of  a  tide-level  reach. 

Contrary  to  what  is  generally  supposed,  solid  rock  enters  very  largely 
into  the  formation  of  the  peninsular  border,  and  its  outcrops  can  be 
observed  as  well  without  as  within  the  river  channels.  Thus,  it  is  exposed 
on  the  Homosassa  Riv'er  a  short  distance  (a  mile  or  more)  above  its 
mouth,  at  various  points  on  the  Cheeshowiska,  on  John's  Island  at  the 
mouth  of  that  river,  along  the  Pithlachascootie,  on  Clearwater  beach, 
at  Ballast  Point  on  Hillsboro  Bay,  at  the  locality  above  Tampa  already 
indicated,  and  at  numerous  other  points.  The  rock  is  almost  everywhere 
a  more  or  less  compact  limestone,  heavily  charged  with  fossil  remains, 
and  at  a  few  localities,  as  at  Ballast  Point  and  along  the  bed  of  the  Hills- 
boro River,  largely  impregnated  with  silica,  forming  a  tough  siliceous 
matrix  which  readily  yields  to  the  hammer.  Where  the  solid  rock  is  not 
visible  the  eye  rests  upon  a  beach  of  homogeneous  white  or  yellowish 
sand,  which  in  some  places  is  almost  wholly  deficient  in  shell-fragments, 
while  in  others  it  is  literally  packed  with  them.  The  most  extensive  shell- 
bank  observed  forms  the  ocean  front  between  Little  Sarasota  Inlet  and 
Casey's  Pass,  where,  in  a  thickness  of  4-5  feet,  the  greater  number  of  the 
molluscan  species  now  inhabiting  this  part  of  the  coast  can  be  found. 
A  true  coquina  rock  was  found  at  the  entrance  to  Little  Sarasota  Inlet, 
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and  again  on  Philippi's  Creek  (tributary  of  Big  Sarasota  Bay) — at  the 
latter  locality  overlying  a  fossiliferous  arenaceous  limestone — the  first 
time,  I  believe,  that  it  had  been  noticed  on  the  west  coast  of  the  State. 

Everywhere  along  the  border  the  oceanic  floor  shelves  very  gradually, 
so  that  at  even  considerable  distances  out  to  sea  only  a  few  feet  of  water 
can  be  obtained.  Whether  or  not  a  distinct  channel  depression  exi.sts 
beyond  the  mouths  of  all  the  various  streams  discharging  on  the  coast, 
our  means  did  not  permit  us  to  determine  with  any  amount  of  positive- 
ness,  but  it  would  seem  that  such  is  the  case  in  at  least  some  instances. 
Admitting  this  configuration  of  the  bottom,  it  could  readily  be  accounted 
for  on  the  hypothesis  of  a  steady  or  continued  subsidence  of  the  land,  to 
which  numerous  facts,  not  necessary  to  be  indicated  in  this  place, 
seem  to  point.  It  is  barely  possible  that  the  acidulated  waters  of  the 
outflowing  streams  could  have  produced  any  measurable  amount  of 
subaqueous  erosion.  The  mouths  of  the  northern  streams  more  espe- 
cially— Homosassa,  Cheeshowiska,  etc. — are  very  largely  obstructed  by 
oyster-reefs,  which,  in  some  places,  appear  above  water-level  during  low 
water,  and  render  difficult  a  passage  of  the  channel  to  all  but  the  smallest 
craft.  These  reefs  are  rapidly  developing,  and  must  ultimately  com- 
pletely bar  the  passages. 

The  vegetation  along  the  west  coast  may  be  said  to  be  fairly  luxu- 
riant. A  semi-tropical  character  prevails  in  the  northern  tracts,  especially 
well-marked  along  the  upper  Cheeshowiska,  where  the  forest  unfolds 
itself  in  its  noblest  and  most  magnificent  proportions.  The  bay,  water- 
oak,  live-oak,  cypress,  and  palmetto  stand  out  as  the  most  prominent 
features  of  this  confu.sed  vegetable  maze,  whose  penetrability  is  rendered 
possible  only  through  the  small  bayous  or  narrow  water-courses  which 
partially  enter  the  inner  recesses  of  the  wilderness.  Southward,  as  at 
Dunedin,  etc.,  where  the  thickness  of  the  sand  deposit  very  materially 
increases,  the  virgin  forest  largely  disappears,  and  is  replaced  by  a  much 
weaker  growth  of  yellow-pine  and  saw-palmetto,  the  latter  forming  an 
undergrowth  rarely  rising  above  three  or  four  feet.  This  stretch  of  pine 
land  extends  for  a  very  considerable  distance  down  the  shore,  relieved 
here  and  there  by  recurrences  of  the  more  vigorous  tropical  jungle,  a 
feature  observed  along  some  of  the  larger  water-courses.  Much  of  the 
thicket  has  been  removed  from  the  banks  of  the  Hillsboro,  but  on  the 
Big  Manatee,  a  short  distance  above  Braidentown,  the  palm  forest  assumes 
its  pristine  character.  Along  the  protected  biiys  and  lagoons,  formed 
by  the  outlying  sand  keys — Sarasota  Bay,  Ga.sparilla — the  outer  border 
more  especially  (or  the  keys)  is  fringed  by  a  dense  growth  of  mangrove, 
which  continues  with  but  slight  interruption  to  the  southern  end  of 
Charlotte  Harbor.  Its  greatest  development  is  seen  here,  where  the 
"bushes"  attain  the  dimensions  of  small  forest  trees.     At  the  time  of 
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our  \-isit  the  foliage  wore  an  autumnal  aspect,  the  sere  and  purple  leaves, 
the  result  of  the  recent  cold  \vavc,  se\'erely  recalling  the  end  of  a  northern 
season. 

Off  St.  Martin's  Reef  and  the  Homosassa  River. — Somewhat  to 
the  north  of  the  mouth  of  the  Homosassa  River  the  coast  is  bordered 
by  a  long  line  of  broken  reef,  under  whose  lee  we  anchored  the  first 
night  after  leaving  Cedar  Keys  (February  14).  Here,  in  water  of  6-7 
feet  depth,  we  obtained,  by  means  of  the  scoop-net  and  hook,  numerous 
.sponges  and  several  corals,  the  former  of  which  thrives  here  in  abun- 
dance. A  large  specimen  of  the  logger-head  sponge  was  found  to 
measure  nearly  17  inches  in  greatest  diameter  and  eight  inches  in  height. 
A  number  of  these  were  immediately  put  in  alcohol,  and  others  placed 
on  deck  to  dry,  but  the  highly  offensive  odor  resulting  from  decom- 
position necessitated  their  early  restoration  to  the  oceanic  medium.  The 
corals  belonged  to  the  genus  Orbicella  (0.  l_Sideri/ia]  ^alaxia),  and  were 
dead,  but  traces  of  the  animal  substance,  still  highly  colored,  showed  that 
their  existence  had  but  recently  ended.  I  believe  this  is  the  most  northern 
point  in  the  Gulf  at  which  coral  life  has  thus  far  been  determined. 

On  the  following  morning  we  pushed  our  skiff  up  the  Homosassa. 
My  own  observations  were  restricted  to  the  lower  two  miles,  but  special 
information  as  to  the  upper  course  was  brought  to  me  by  Mr.  Willcox, 
who  on  many  previous  occasions  ascended  the  stream  to  its  source,  for 
a  further  distance  of  about  six  miles.  The  fountain  is  described  as  a 
transparent  pool  of  considerable  deptli,  lodged  in  a  basin  of  compact 
limestone,  probably  of  the  same  character  and  age  as  that  which  appears 
not  very  far  from  the  mouth  of  the  river.  At  Wheeler's  (left  bank), 
somewhat  more  than  a  mile  from  the  (lulf  this  limestone  was  exposed 
at  the  time  of  our  visit  some  one  and  a-half  to  two  feet  abo\"e  the  water, 
which  has  honeycombed  it  in  all  directions,  (ireat  numbers  of  Mytilus 
Jiainatits  are  here  attached  to  the  rock.  A  number  of  ca\-erns  and  sinks 
appear  some  little  distance  from  the  bank',  evidently  excaxatcd  by  the 
water  of  the  stream  gaining  access  into  the  numerous  fissures  that 
traverse,  and  are  being  cut  into,  the  fundament.  Large  lumps  of  rock, 
collected  from  a  well-digging,  show  an  unmistakable  fossiliferous  char- 
acter, but  the  fossils  are  mainly  in  the  form  of  casts  or  impressions,  and 
barely  permit  even  of  the  determination  of  genera  (mollusks).  The 
immediate  border  rock  is  much  more  compact,  and  in  a  rapid  inspection 
might  be  taken  to  be  non-fossiliferous,  but  a  magnifying  lens  readily 
reveals  its  true  nature.  The  innumerable  casts  and  impressions  of  the 
miliolite  genera  Biloculina,  Triloculina,  Quinqueloculina,  Sphjeroidina, 
and  other  kindred  forms,  clearly  betray  its  foraminiferal  structure,  and 
point  to  its  deep-sea  origin  or  formation.     I  propo.se  to  designate  this 


4  TRANSACTIONS    OF   T»E   WAGNER    FREE 

limestone  the  "  Miliolite  Limestone,"  representing  one  of  four  distinct 
types  of  foraminiferal  rock  found  in  the  State,  the  otliers  being  tlie 
Orbitoide,  Nummuhtic,  and  Orbitohte  limestones.  It  certainly  forms 
part  either  of  the  Oligocene  formation  or  of  the  Upper  Eocene,  much 
more  likely  the  former,  and  may  possibly  be  in  part  synchronous  with  a 
portion  of  the  West  European  miliolite  rock. 

The  banks  of  the  Homosassa  are  beautifully  wooded,  presenting  in 
the  profusion  of  the  palmetto  and  yucca  growths  a  partiallj-  tropical 
aspect.  I  was  much  surprised  at  the  general  absence  of  indications  of 
animal  life,  the  forest  being  as  silent  as  the  inner  recesses  of  our  more 
sombre  northern  wilds.  An  occasional  flock  of  herons  or  white  ibises 
would,  perhaps,  for  a  moment  cloud  the  firmament,  a  mullet  spring  from 
the  water,  or  the  cardinal  grosbeak  peal  its  clear  whistle,  but  otherwise  an 
impressive  silence  pervaded  the  entire  solitude.  This  was  in  marked 
contrast  to  some  of  our  later  experiences,  and  was  probably  accidental. 
A  few  days  before  our  arrival,  I  was  informed  by  Mr.  Wheeler,  a  large 
spotted  cat,  of  a  light  color,  and  somewhat  smaller  in  size  than  the 
panther  or  Florida  lion,  had  been  killed  in  this  neighborhood.  To  my 
numerous  inquiries  as  to  its  identity  with  a  species  of  lynx  or  catamount, 
or  one  of  the  better-known  tiger-cats,  I  was  only  able  to  elicit  a  nega- 
tive reply.  Its  distinctness  from  all  of  the.se  forms  was  independently 
confirmed  by  our  cook,  an  experienced  huntsman  of  the  upper  Homo- 
sassa, whom  we  obtained  later  in  the  course  of  the  day.  Is  it  possible 
that  the  ocelot  is  an  inhabitant  of  these  wilds,  and  that  it  should  have 
escaped  the  notice  of  traveling  naturalists? 

Off  the  Cheeshowiska  River. — On  the  i6th  and  17th  the  "  Ram- 
bler" remained  at  anchor  off  the  mouth  of  the  Cheeshowiska  River,  giving 
us  an  opportunity  to  explore  several  miles  of  this  exquisitely  beautiful 
-Stream.  The  vast  oyster  Veef  at  its  mouth  rendered  the  passage  of  the 
channel  intricate,  and  in  a  manner  dangerous,  and  on  our  return  journey 
one  of  the  boats  had  to  be  partially  relieved  of  its  load  and  hauled  over 
the  shells.  On  John's  Island,  which  guards  the  mouth  of  the  river 
within  the  reef,  we  found  innumerable  aboriginal  implements,  some  very 
rude,  others  more  perfect,  fashioned  from  a  siliceous  rock  which  appears 
to  be  identical  with  the  rock  exposed  on  a  small  island  about  three  miles 
S.  E.  of  the  mouth  of  the  Homosassa.  The  great  number  of  partially 
finished  implements  and  chips,  and  the  masses  of  the  nearly  crude  rock 
lying  about,  leave  little  doubt  in  my  mind  that  the  island,  as  first 
suggested  by  Mr.  Willco.x,  was  the  true  factory  where  these  implements 
were  manufactured. 

At  low  water  a  somewhat  spongy  limestone,  containing  numerous 
molluscan  impressions  and  a  few  Orbitoides,  appears  on  the  ocean  front; 
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in  nearly  all  instances  where  large  masses  of  this  limestone  are  examined 
they  are  seen  to  be  bordered  by,  or  enclosed  in,  a  limestone  of  a  somewhat 
different  character  and  color,  which,  in  addition  to  numerous  fragments 
of  marine-type  fossils,  contains  the  remains,  beautifully  preserved  in  many 
cases,  of  freshwater  organisms,  such  as  Vivipara  ( V.  ]Valtojiii)  and  Am- 
pullaria  {A.  dcprcssa),  and  of  species  which  still  inhabit  the  existing 
waters.  The  working  over  or  re-formation  of  the  original  limestone  is 
thus  established  beyond  a  doubt.  The  same  limestone  is  exposed  about 
a  mile  further  up  the  river,  where  a  clump  of  palmettos  marks  a  turn  in 
the  stream. 

For  some  distance  above  and  below  this  point  the  region  may  be 
described  as  a  grass  or  meadow  land,  subject  to  periodical  overflows  from 
the  numerous  tidal  channels  that  intersect  it  in  all  directions,  and  which 
in  a  measure  disguise  the  principal  stream.  Terra  firma  appears  only  at 
intervals,  but  is  then  clearly  marked  by  the  inevitable  growth  of  palmetto 
which  clothes  it.  The  tall  sedges  were  alive  with  the  busy  and  ever 
garrulous  grackle  or  "jackdaw  "  {Quiscalus  inaj'or),  whose  familiar  notes 
were  poured  forth  in  one  almost  continuous  strain.  We  observed 
numerous  egrets  and  snow-herons,  and  an  occasional  blue-heron.  Where 
perching  room  was  afforded  we  were  almost  sure  to  meet  with  one  or 
more  individuals  of  the  snake-bird  [Plotus  anhingd),  with  expanded  drying 
wings,  or  the  dreamy  cormorant  quietly  watching  its  opportunity.  Two 
raccoons  appeared  on  a  mud  flat  within  easy  gun-shot  of  our  boat — 
remarkably  enough,  if  we  except  a  limited  number  of  deer,  rabbits  and 
squirrels  from  the  upper  Caloosahatchie — the  only  terrestrial  mammals 
encountered  by  our  party  during  the  entire  trip  of  six  weeks. 

At  about  four  miles  above  its  mouth  the  stream  emerges  from  the 
virgin  forest,  which  extends  in  an  almost  unbroken  belt  to  the  limits  of 
vision.  To  one  who  has  never  before  contemplated  the  beauties  of  a 
southern  vegetation  it  is  impossible  to  convey  an  idea  of  the  magnificence 
of  this  semi-tropical  jungle — the  endless  variety  of  contrasts  that  are  pre- 
sented in  the  vegetable  outlines,  the  luxuriance  that  is  ever  manifest,  and 
above  all  the  brilliant  greens  that  peer  refreshingly  through  the  outer 
dense  masses  of  foliage !  The  eye  never  tires  of  following  the  delicate 
tracery  of  the  innumerable  climbing  plants  that  hang  festooned  from  the 
arms  of  some  noble  forester,  or  shroud  the  palmetto  in  a  garden  of  its  own, 
or  of  gazing  upon  the  rugged  trunks  of  the  live-oak  and  water-oak  that 
rise  above  these,  and  rear  their  crowns,  heavily  draped  in  Spanish  moss, 
against  a  firmament  of  deepest  blue.  Everything  was  bright  and  fresh, 
and  it  seemed  as  though  a  region  had  been  found  where  neither  the 
chilling  blasts  of  winter  nor  the  parched  tongue  of  summer  had  as  yet 
been  able  to  penetrate^  I  observed  a  marked  deficiency  of  plants  in 
bloom ;    indeed,  as  far  as  my  own   observations  went,  all  the  visible 
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flowers  were  confined  to  a  limited  number  of  water  or  marsh-plants — 
lily,  flag,  etc. 

At  Loenecker's,  a  short  piece  beyond  the  outer  border  of  the  woods, 
is  the  locality  whence  Mr.  Willcox  obtained  the  nummulites  described 
by  me  some  four  years  ago  as  Nummulites  Willcoxi,  the  first  representa- 
tives of  the  genus  that  had  up  to  that  time  been  found  on  the  North 
American  continent.  The  exact  spot  is  a  ploughed  field,  cleared  from 
the  bush,  about  five  minutes  from  the  right  bank  of  the  river,  and 
elevated,  according  to  a  rough  estimate  made  by  us,  about  4-6  feet  above 
the  surface  of  the  uater.  The  rocks  containing  the  fossils  occur  loose 
in  the  soil,  and,  doubtless,  ha\'e  in  great  part  been  thrown  up  by  the 
plough.  No  trace  of  a  solid  outcrop  was  an^'where  visible.  While, 
therefore,  the  presumptive  evidence  is  that  these  rocks  have  been  moved, 
and  are,  coiise(_iuentl\-,  no  longer  in  their  normal  positions,  yet  it  is  highly 
probable  that  the  parent  rock  is  not  far  tlistant.  Indeed,  I  am  assured 
by  Mr.  Willco.x  that  he  has  obser\cd  the  "  Nunimulitic  "  ///  situ  at  a 
locality  distant  some  fifteen  miles  in  a  N.  V..  direction.  We  found  the 
rock  at  Loenecker's  literally  charged  \\  ith  the  tests  of  nummulites  and 
orbitoides,  so  much  so,  in  fact,  as  to  present  the  appearance  of  being 
built  up  almost  entirely  of  the  hard  parts  of  this  lowest  group  of 
animal  organisms.  Many  of  the  larger  fragments  or  boulders,  as  on 
John's  Island,  were  encased  in  a  newer  matrix  of  considerably  darker 
color,  in  which  the  remains  of  the  recent  shells  already  referred  to,  and 
some  others — Mytilus  ? — were  found  embedded  in  a  beautiful  state  of 
preservation.  To  what  extent  this  newer  freshwater  formation  extends, 
or  if  it  constitutes  but  a  mere  strip  formed  as  a  fringe  to  the  older 
(marine)  deposits,  our  means  did  nut  permit  us  to  determine.  But 
manifestly,  there  must  have  been  considerable  changes  in  the  topography 
of  the  region  since  the  river  limestones,  of  comparatively  recent  date, 
were  added  to,  and  united  with,  the  marine  limestones  of  the  Nunimu- 
litic (Oligocene)  period. 

In  company  with  one  of  our  boatmen  I  ascended  the  ri\er  for  a 
further  di.stance  of  about  a  mile  and  a-half,  in  the  hope  of  discovering  an 
outcrop.  This  we  found  in  a  mass  of  rock  jutting  out  from  the  bottom 
of  the  channel,  but  barely  reaching  the  surface  of  the  water,  and  in  a 
number  of  rounded  ledges  whose  outlines  we  could  distinguish  through 
the  limpid  waters.  With  the  assistance  of  a  mattock  we  succeeded  in 
detaching  several  fragments,  but  the  toughness  of  the  rock,  and  the 
difficulty  of  striking  below  the  water,  prevented  us  from  obtaining  as 
many  specimens  as  wc  should  have  desired.  ]\Tuch  to  my  surprise 
the  rock  contained  not  a  fragment  of  either  of  the  two  forms  of  Foram- 
inifera  which  were  so  abundant  at  Loenecker's,  and  so  eminently  serve 
to  characterize  the  formation   in  which  they  occur.     Indeed,  the  only 
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fossil  impressions  were  those  of  two  species  of  bivalves,  which,  from 
their  imperfect  state  of  preservation,  can  only  doubtfully  be  referred  to 
Modiola  and  Cytherea. 

The  lateness  of  the  hour  prevented  any  further  exploration  in  this 
direction,  and  compelled  us  to  retrace  our  steps  in  the  direction  of  the 
schooner.  Evening  had  now  fairly  set  in,  and  the  exuberance  of  animal 
life  that  everywhere  greeted  us  on  our  ascent  vanished  as  if  forever. 
A  stray  flock  of  herons  or  ibises  might  still  be  seen  wending  its  path  in 
the  direction  of  some  secluded  heronry,  an  occasional  hawk  gracefully 
circling  in  its  aerial  height,  but  the  hushed  silence  of  eventide  hung  like 
a  pall  over  the  landscape.  The  numerous  turkey-buzzards  which  earlier 
in  the  day  hovered  like  so  many  spectres  ov^er  the  objects  of  their  special 
adoration,  flitting  their  shadows,  as  ethereal  clouds,  across  the  emerald 
wall  of  the  forest,  now  clung  noiselessly  to  the  withered  branches  of 
some  former  pride  of  the  wilderness.  Thirty  or  forty',  or  even  more, 
of  these  birds  could  frequentl)'  be  counted  on  a  single  tree,  perched 
like  so  many  black  statues  in  silent  contemplation  of  the  visions  of 
departed  day. 

Only  the  waters  still  gave  evidence  of  unabated  animal  vitality.  The 
myriads  of  fish — mullet,  skip-jack,  etc. — that  disported  in  the  tangle 
of  grass  which  everywhere  covered  the  floor  of  the  river,  formed  a  most 
interesting  picture,  and  one  decidedly  refreshing  in  its  novelty.  We 
observed  two  individuals  of  the  alligator-gar. 

Anclote  Kevs. — In  our  anxiety  to  make  the  best  of  our  sailing  time 
we  grounded  on  a  grass  shoal  just  beyond  Anclote,  and  anchored  for  the 
night  (i  8th).  Low  water  early  in  the  morning  permitted  of  a  considerable 
amount  of  wading,  and  we  had  thus  a  very  favorable  opportunity  pre- 
sented for  studying  the  zoological  features  of  our  anchorage.  We  found 
a  spinose  star-fish  (Flchinaster  sp.  ?)  fairly  abundant,  and  secured  a 
number  of  specimens,  but  this  was  the  only  species  of  the  group  observed 
here.  There  were  no  urchins — at  least,  we  failed  to  detect  any  if 
present.  We  hooked  up  a  number  of  the  bright  yellow  sponges  of  the 
genus  Rhaphyrus  (J\.  Griffitlisi'),  and  with  our  landing-net  scooped  in  a 
fair  supply  of  one  or  more  species  of  simple  ascidians  {Ascidia  ova/is?). 
Much  of  the  grass  was  found  coated  with  the  compound  masses  of  a 
species  of  Botryllus.  Among  the  other  forms  of  animal  life  taken  here 
were  the  scallop  {Pectcn  nucleus),  sea-spider  {Libinia  canaliculata),  cow- 
fish  (Ostracion  quadricorne),  zebra -fish  {Chilomycterus  gconictricus),  and  a 
pipe-fish  (Syngnathus),  besides  a  considerable  number  of  diminutive 
molluscan  forms  (Columbella,  Nassa,  Cerithium,  etc.).  The  tulip-shell 
{Fasciolaria  tuUpd)  was  fairly  abundant. 

We  floated  off  on  high-water,  and  steered  southward  to  Dunedin. 
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Here  we  were  informed  of  the  recent  finding  of  mastodon  remains  at  a 
locality  some  three  miles  distant,  but,  unfortunately,  the  limited  time  at 
our  command  did  not  permit  us  to  visit  the  spot.  I  followed  the  coast 
line  for  about  a  mile  south  of  the  town,  through  a  dreary  sand  tract  of 
yellow  pine  and  saw-palmetto,  in  the  hopes  of  finding  an  outcrop  of  rock, 
but  without  success.  At  Clearwater  the  most  ele\-ated  point  of  land  on 
the  west  coast,  the  dune,  to  wliich  reference  has  already  been  made  in 
the  introduction,  makes  its  appearance,  rising  to  the  very  modest  height 
of  32  feet.  Immediately  north  of  the  landing  a  tough  siliceo-calcareous 
rock  juts  out  from  the  ocean  beach,  but  the  scanty  and  unsatisfactory 
condition  of  its  contained  organic  remains  precluded  the  positive  deter- 
mination of  its  position  in  the  geological  scale,  although  in  all  proba- 
bility a  belonging  of  the  Oligocene  series. 

We  grounded  again  just  off  the  passage  of  Sand  Key,  and  remained 
becalmed  and  anchored  for^  full  day  and  a  half  in  a  somewhat  unprofit- 
able position.  The  sand-beach  on  the  ocean  side  of  the  key  was  literally 
packed  with  the  shells  of  Venus  caticcllata,  but  I  failed  to  observe  a  single 
live  animal  of  that  species,  although  undoubtedly  an  inhabitant  of  the 
adjoining  waters.  Among  the  living  Mo\h\?.c^,  Strombus  pugilis,  Fascio- 
laria  tulipa,  and  Fidgiir  pervcrsum  were  sufficiently  abundant ;  the  last, 
however,  was  most  numerously  represented  on  the  inner  side  of  the 
key,  on  the  mud-flats,  where  its  egg-capsules  or  spawn-ribbons,  many 
of  them  evidently  only  recently  deposited,  lay  scattered  about.  Although 
our  attention  was  centred  in  that  direction,  we  observed  but  few  indi- 
viduals in  the  virtual  act  of  depositing  this  ribbon,  but,  doubtless,  many 
others  performing  the  operation  escaped  our  notice.  In  these  instances 
the  animal  was  in  greater  part  buried  in  the  sand  or  mud,  the  spawn- 
ribbon  being  anchored  by  the  smaller  end  to  a  shell  or  pebble.  On  lifting 
the  animal  from  its  cover,  the  ribbon  was  almost  immediately  ejected. 

The  crown-conch  {Mclongcna  corona),  judging  from  its  abundance, 
evidently  found  here  a  most  congenial  home  among  the  mud -flats.  In 
shoal  water  the  bottom  was  covered  for  acres  with  two  species  of 
sea-anemone  {Ccriauthus),  whose  habits  could  be  very  easily  studied 
through  the  transparent  water.  Owing  to  the  depth,  a  foot  or  more,  to 
which  the  animals  were  immersed  in  the  sand,  and  the  tenacity  Avith 
which  they  held  on  to  their  anchorages,  it  was  almost  impossible  to 
obtain  perfect  specimens.  I  observed  that  the  body  portion,  or  external 
tunic  of  the  animal,  was  much  more  sensitive  to  impacts  than  the  tentac- 
ular; thus,  if  touched  on  the  body,  the  animal  almost  Instantly  withdrew, 
whereas  if  the  tentacular  portion  only  was  touched,  there  was  frequently 
a  decided  hesitancy  on  the  part  of  the  animal  to  withdraw.  This  was  not 
always  the  case,  however.  When  once  retracted  the  animal  remained  in 
this  condition  for  a  considerable  period.     I  noticed,  too,  that  a  cloud  ol 
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sand  or  mud  precipitated  over  the  animal  produced  no  sensible  effect 
upon  its  movements.  Pelagic  forms  of  life,  such  as  jelly-fishes,  were 
tlecidedly  scanty,  and  it  must  be  admitted  that  their  absence  was  a  source 
of  no  little  disappointment.  Unfortunately,  we  were  not  sufficiently 
equipped  for  prosecuting  zoological  researches  by  night,  otherwise  as 
far  as  the  pelagic  fauna  is  concerned,  our  efforts  at  collecting  might 
have  been  attended  with  better  success.  Toward  evening  we  obtained  a 
number  of  Idyas  of  the  form  of  Idya  roseola,  only  colorless,  which  were 
retained  ali\e  in  a  basin  of  sea-water  for  very  nearly  two  days. 

While  in  our  enforced  captivity  off  Sand  Key  we  were  much  inter- 
ested in  watching  the  habits  of  the  hundreds  of  pelicans,  cormorants,  and 
gulls  that  frequented  a  small  sand  island  or  shoal  in  the  middle  of  the 
harbor.  The  pelicans  and  cormorants  seemed  to  mingle  indiscriminately 
into  a  single  household,  but  the  gulls  evidently  preferred  an  independent 
position  of  their  own,  ranging  themselves  in  linear  series,  lumps  of  silvery 
white,  like  so  many  sentinels  to  a  flock. 

T.AMPA  AND  HiLLSBORo  Bavs. — We  left  our  anchorage  early  on  the 
2 1  St,  and  the  same  evening  made  Point  Pinellas,  at  the  entrance  to 
Old  Tampa  Bay.  The  passage  of  Boca  Ceiga  (John's  Pass)  was  effected 
without  much  difficulty,  although  its  direction  had  to  be  made  from  the 
mast-head.  Recourse  to  the  mast-head  has  frequently  to  be  had  in  the 
navigation  of  Florida  waters,  owing  to  the  numerous  shoals  that  bar 
the  passages,  and  the  difficulty  of  their  determination  from  a  low  level. 
PIven  the  most  experienced  pilot  will  consider  himself  fortunate  if  he 
escapes  one  or  two  trials  of  stranding  during  a  day's  journey,  and  there 
are  probably  very  few  who  can  claim  immunity  from  the  results  of  what 
the  non-initiated  might  consider  bad  sailing. 

We  dragged  in  shallow  water  just  after  passing  the  Boca  Ceiga,  but 
the  dredge  brought  up  little  of  consequence  ;  the  haul  consisted 
almost  exclusively  of  myriads  of  Venus  canccUata  and  Nassa  trkittata. 
At  our  anchorage  inside  of  Point  Pinellas  we  secured  a  specimen 
of  a  beautiful  rose  Aurelia,  measuring  some  seven  inches  across  the 
disk,  the  first  of  our  jelly-fish  captures ;  a  species  of  brittle  star, 
Opliiolcpis  elcgans,  was  very  abundant,  and  several  individuals  could 
almost  invariably  be  obtained  from  every  bunch  of  grass  that  was  scooped 
up  by  the  net.  We  tried  the  experiment  of  night  collecting,  and  obtained 
a  number  of  forms  that  would  otherwise  probably  have  been  lost.  The 
young  of  an  undetermined  species  offish,  and  numerous  small  crustaceans 
were  especially  attracted  by  the  glare  of  our  lamp,  and  through  it  we  also 
obtained  a  specimen  of  the  balloon-fish  (Tctrodon  turgidus),  and  a 
half-beak  {Heinirhainphiis  tinifasciatus),  which,  in  its  eager  survey  of 
the  artificial  "  moon,"  skipped  over  it  and  landed  in  our  boat. 
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The  shore  at  this  point  was  strewn  with  dead  fish,  more  especially 
with  the  remains  of  the  cavalle  and  cow-fish,  an  index  of  the  disastrous 
effects  of  the  cold  wave  that  had  recently  swept  over  the  greater  part  of 
the  State.  It  was  almost  inconceivable  that  a  sudden  Jowering  of  the 
temperature  could  have  had  such  a  marked  effect  upon  the  vitality  of 
animals  inhabiting  the  sea,  but  the  proof  of  such  effect  was  everywhere 
apparent,  and  could  not  be  argued  round  by  any  amount  of  logical  theor- 
izing. The  worst  effects  were,  however,  to  be  noted  further  down  the 
coast. 

At  about  noon  of  the  next  day  we  made  Ballast  Point,  four-and-a-half 
miles  southwest  of  Tampa,  a  .spot  made  famous  to  geologists  and  miner- 
alogists through  its  numerous  silicified  shell  remains,  retained  in  the  most 
exquisite  state  of  preservation,  and  the  coral-chalcedonies  that  occur  in 
the  form  of  organic  geodes.  In  the  yellow  limestone  that  makes  the 
basal  outcrop  at  this  locality  I  immediately  recognized  the  foraminifer 
which  Conrad  some  forty  years  previously  had  described  as  Assilina 
(Xiimviulitci)  Floridaiia,  and  from  which  the  age  of  this  portion  of  the 
peninsula  had  been  considered  established.  Conrad  had  e\'idently  entirely 
misinterpreted  the  nature  of  his  fo.ssil,  inasmuch  as  his  drawing  represents 
an  imperfect  individual,  or  one  in  which  through  an  irregular  removal  of 
the  shell  layers,  exposing  a  gradational  elevation  of  the  disk,  the  involu- 
tion of  the  whorls  is  made  to  assume  the  form  of  a  spiral,  instead  of  that 
of  a  series  of  concentric  rings.  The  rock  here  was  crowded  with  the  disks 
of  this  foraminifer — many  of  them  in  the  condition  figured  by  Conrad, 
others  perfect — which,  as  I  had  already  su.spected,  is  no  nummulite  at  all, 
but  a  member  of  the  very  different  genus  Orbitolites.  This  is  the  first 
record  of  this  somewhat  rare  genus  being  found  on  the  North  American 
continent.  Among  the  other  fossil  impressions  I  detected  those  of 
Vi'Hiis  pcnita  and  V.  Floridaiia,  also  described  by  Conrad,  and  of  a 
number  of  generic  types  the  specific  characters  of  which  were  too  much 
obscured  to  permit  of  clear  definition. 

Numerous  angular  boulders  of  a  tough  silicco-calcareous  blue  rock,, 
also  densely  charged  with  fossils,  rest  on  the  yellow  limestone  above 
mentioned,  but  the  relative  sequence  of  the  two  formations  could  not 
be  determined  at  this  point.  Several  of  the  fossil  species  occurring  in 
this  rock  appeared  also  to  be  contained  in  the  limestone,  but  the  former 
was  distinguished  from  the  latter  by  the  total  ab.sence  of  the  foraminifer 
Orbitolites  and  by  the  presence  of  vast  numbers  of  casts  and  impressions 
of  a  .species  of  Cerithium.  This  genus,  one  of  the  most  abundantly 
represented  and  distinctive  genera  of  the  Eocene,  Oligocenc  and  Miocene 
formations  of  Western  and  Central  Europe — indeed,  of  nearly  all  regions 
where  the  early  and  middle  Tertiary  deposits  are  developed  to  any 
extent — had    hitherto   been    known    only   by   stray   individuals  in   this 
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cinintr)',  and  its  absence  constituted  one  of  tlie  negative  faunal  features 
by  which  the  American  Tertiary  formations  were  distinguished  from  tlie 
I'.uropean.  The  discovery  of  a  true  Ceritliium  rock,  therefore,  becomes 
an  interesting  feature  in  connection  with  the  geology  of  this  region. 

The  country  about  here  presents  the  appearance  of  an  inhospitable 
sand  tract,  thinly  dotted  with  pine  gro\-es,  and  covered  with  a  low 
growth  of  saw-palmetto  [Sabal  scrni/ala),  the  reputed  home  of  the 
rattlesnake  and  moccasin.  We  found  a  species  of  prickly-pear  [Opitntid) 
in  bloom.  A  short  piece  above  Ballast  Point  proper,  at  Newman's  Land- 
ing, is  the  outcrop  which  furnishes  the  silicified  shells  and  chalcedonized 
corals  to  which  reference  has  already  been  made.  Unfortunately,  the 
position  of  the  outcrop  is  such  as  not  to  permit  of  an  absolute  correlation 
with  the  deposits  exposed  at  the  Point,  but  I  feel  satisfied  that  it  cannot 
represent  an  age  very  different  from  that  of  the  yellow  limestone,  with 
which  it  holds  several  molluscan  species  in  common.  Its  position  is  in 
the  Lower  Miocene  series.  The  greater  number  of  the  species  are  here 
imbedded  in  a  marly  matrix,  from  which  they  can  be  readily  removed  by 
means  of  a  pick  or  mattock.  With  few  exceptions  all  the  forms  are  extinct ; 
a  limited  number  of  them  are  found  in  the  nearly  equivalent  deposits  of 
the  island  of  Santo  Domingo.  The  corals  are  principally  astrjeas  and 
madrepores,  but  of  a  number  of  distinct  species  ;  as  far  as  could  be  deter- 
mined they  form  a  border  fringe,  the  remains  possibly  of  an  ancient  reef 
What  led  to  their  hollowing  out  in  the  form  of  geodes,  and  the  manner  of 
the  substitution  of  chalcedony  for  the  carbonate  of  lime,  are  problems  still 
awaiting  solution  ;  doubtless,  heated  waters,  largely  impregnated  with 
silica,  were  directly  involved  in  the  operation,  but  just  why  the  outer  layers 
of  the  coral  masses  should  have  been  preserved,  while  the  inner  parts  so 
readily  yielded  to  solution,  is  not  exactly  apparent. 

The  day  after  our  arrival  in  Tampa,  I,  in  company  \\  ith  our  cook, 
made  an  examination  of  the  lower  Hill.sboro,  sailing  up  the  river  in 
our  skiff  for  a  distance  of  about  five  miles.  The  shores  were  almost 
eveiyvvhere  very  low,  rarely  rising  more  than  five  or  six,  or  a  dozen,  feet 
above  the  water,  except  immediately,  above  the  town,  where,  a  short  dis- 
tance from  the  left  bank,  there  is  a  somewhat  abrupt  rise  of  possibly 
twenty  feet  or  more.  A  fairly  luxuriant  growth  of  woodland  covers 
both  banks  for  the  greater  distance,  but  we  found  few  traces  of  that 
primeval  forest  which  at  one  time,  doubtless,  graced  this  region  as  it 
still  does  the  region  of  the  Cheeshowiska.  Nor  did  the  forest  present 
here  the  same  tropical  appearance  which  it  unfolds  in  the  region  further 
to  the  north  ;  the  bay  and  water-oak  still  continue  as  some  of  its  (.lom- 
inating  features,  but  there  is  a  very  noticeable  deficiency  of  palmettos, 
and,  in  their  stead,  a  marked  increase  of  the  coniferous  element — yellow 
pine  and  swamp  cypress. 
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Not  much  more  than  a  quarter  of  a  mile  above  Tampa,  and  just 
below  the  ship-yard,  a  tough  siliceo-calcareous  rock,  identical  with  that 
found  at  Ballast  Point,  appears  on  the  left  bank  immediately  on  water- 
level  ;  the  same  rock  is  visible  on  the  right  bank  at  a  further  distance  of 
about  a  half  mile,  and  reappears  again  at  intervals  of  three,  four  and  five 
miles.  There  can  be  no  doubt  that  it  forms  the  bed  of  the  stream  for 
this  distance.  It  can  be  readily  identified  by  its  numerous  Cerithium 
remains,  the  same  as  we  found  impressed  in  the  rock  at  Ballast  Point. 
At  Magbey's  Spring,  a  short  piece  above  the  ship-yard,  we  found  water 
issuing  from  a  yellow  and  white  limestone,  containing  numerous  fossils; 
large  sink-holes  expose  the  fossiliferous  limestone,  crowded  with  shell 
remains  and  the  Orhitolitcs  Floridana,  for  an  extent  of  some  ten 
feet.  Owing  to  the  very  limited  nature  of  the  exposure  I  was  unable 
to  determine  its  true  dip,  but  as  the  locality  is  distant  not  more  than  a 
few  hundred  feet  from  the  river,  and  rises  above  it  some  fifteen  or  twenty 
feet,  there  can  be  no  doubt  that  the  rock  in  question  overlies  that  which 
appears  immediately  on  the  river  front,  and  which,  as  has  already  been 
said,  almost  positively  forms  its  bed  for  a  distance  of  several  miles.  In 
this  section,  therefore,  we  have  established  the  relation  existing  between 
the  two  rocks  exposed  at  Ballast  Point.  The  locality  at  Magbey's  Spring 
is  the  only  one  on  the  Hillsboro  River  where  we  observed  the  Orbito- 
lite  limestone. 

During  the  day's  journey  my  attention  was  called  to  an  individual 
of  the  Florida  "  mud-puppy,"  but  I  was  unable  to  approach  the  animal 
sufficiently  near  to  determine  whether  it  was  a  Necturus  or  not.  Turtles 
were  surprisingly  abundant,  and  their  splash,  when  dropping  from  an 
overhanging  bough,  could  be  heard  at  frequent  intervals  around  the  turns 
of  the  stream.  Nine  individuals,  of  possibly  more  than  one  species,  were 
seen  on  a  single  raft,  sunning  themselves  in  pleasant  ignorance  of  im- 
pending danger.  I  much  regretted  not  being  able  to  visit  the  falls  of  the 
Hillsboro,  about  three  miles  beyond  the  furthest  point  reached  in  our 
exploration,  where  the  ledge  of  rock  over  which  the  water  is  precipitated 
is  .said  to  be  largely  corallifcrous,  and  ()f  the  same  character  as  that 
ob.served  at  Ballast  Point. 

Manatee  Rivek. — We  left  Tampa  toward  evening,  pushing  off  with 
falling  tide,  and  headed  for  the  Manatee  River.  The  dredge  was  thrown 
over  in  the  mouth  of  that  stream,  and  struck  on  an  Anomia  bank.  The 
dead  shells  of  Venus  cancellata  were  brought  up  in  great  quantity,  together 
with  a  number  of  crabs,  a  species  of  Lima,  and  several  individuals  of  the 
common  .sea-urchin  of  this  part  of  the  coast,  Toxopnaistcs  varicgatus ; 
depth  of  water  about  1 2  feet. 

It  was  our  intention  to  explore  some   of  the  islands    in    Terraceia 
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Bay,  where  fossil  remains  were  reported  to  be  abundant,  but  at  Braiden- 
town  we  were  informed  that  a  fossihferous  exposure  was  presented 
a  few  miles  (S-6)  above  the  town  at  a  locality  known  as  Rocky  Bluff,  and 
we  accordingly  determined  to  visit  that  spot.  The  "  bluff"  we  found  to 
be  a  ledge  of  rock,  rising  about  two  or  three  feet  above  water-level  at  the 
time  of  our  visit,  and  consisting  of  at  least  two  well-defined  layers — a 
basal  white  "  marl "  and  yellowish  sandstone,  and  an  overlying  siliceous 
conglomerate.  The  latter  is  almost  entirely  deficient  in  organic  remains, 
whereas  the  marl  is  densely  charged  with  them.  Among  the  recogniz- 
able forms  occurring  here  I  determined  a  number  of  well-known  and  dis- 
tinctive Miocene  species  of  mollusks,  such  as  Pecten  Jcffersonms,  P. 
Madisoniiis,  Pan  a  uiaxillata,  Venus  alveata,  Area  iiicongnia,  etc.,  which 
left  no  doubt  as  to  the  age  of  the  deposits  in  which  they  were  imbedded. 
The  existence  of  a  Miocene  formation  in  this  portion  of  the  peninsula 
was  entirely  unlooked  for,  and  its  discovery,  therefore,  the  more  significant 
and  interesting.  A  further  exploration  of  this  bed  was  made  on  the  suc- 
ceeding day,  but  without  adding  much  that  was  new  to  our  stock  of 
information  obtained  the  day  previous.  The  white  bed  thinned  out  and 
disappeared  after  a  short  distance,  but  the  yellow  sand-rock,  largely 
honeycombed,  and  containing  much  fewer  fossils,  many  of  them  identical 
with  the  forms  of  the  marl,  continued  up  the  river  to  the  furthest  point 
reached  by  us.  I  observed  and  collected  many  fragments  of  manatee 
bones,  ribs  principally,  but  am  not  prepared  to  say  that  any  of  these  were 
of  a  fossil  character,  although  their  position  might  have  led  one  to  sup- 
pose that  they  had  been  washed  from  the  bank.  Mr.  Willcox,  however, 
assures  me  that  he  observed  several  pieces  concerning  the  fossil  nature 
of  which  there  could  be  no  doubt. 

In  the  hope  of  discovering  a  more  extended  outcrop  in  the  interior, 
and  of  securing  a  position  whence  a  general  survey  of  the  region 
could  be  obtained,  I  attempted  to  penetrate  the  dense  growth  of  palmetto 
that  here  descends  to  the  river's  bank,  but  owing  to  the  obstruction  pre- 
sented by  the  large  fan-leaves,  and  the  difficulty  of  determining  landmarks 
in  a  tract  where  the  component  vegetable  elements  so  greatly  resembled 
one  another,  was  compelled  to  desist  after  wandering  about  three-quarters 
of  a  mile.  The  forest  is  here  evidently  largely  of  second  growth,  but 
few  of  the  trees,  mainly  palmettos,  attaining  to  more  than  mediocre 
proportions.  Mr.  Brock  secured  two  alligators  before  leaving  the  river, 
the  larger  of  which  measured  about  nine  feet  in  length.  About  a  mile 
above  the  point  where  we  made  our  geological  examination  the  river- 
bank 'was  packed  with  the  remains  of  dead  fish,  which  were  lying 
heaped  up  in  windrows  of  tens  of  thousands  of  individuals.  No  such 
wholesale  destruction  of  the  shore-fishes  appears  to  have  been  known  to 
any  of  the  inhabitants. 
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Sarasota  Bav. — We  were  informed  that  at  Hunter's  Point,  near  the 
northern  end  of  the  Bay,  we  would  find  a  coral  rock  or  formation 
skirting  the  shore ;  I  was  naturally  anxious  to  determine  the  accuracy  of 
the  statement,  inasmuch  as  no  reef  formation  had  been  reported  from  the 
region  so  far  to  the  north.  The  rock  in  question  turned  out  to  be  a  vast 
mass  of  growing  Vermetus  (V.  variaiis),  which  from  a  short  distance 
actually  presented  the  appearance  of  a  clump  of  rocks.  A  limestone  of 
an  analogous  structure  crops  out  in  the  meadow  a  few  hundred  feet  from 
the  shore.  The  same  growth  of  Vermetus  reappears  at  Whittaker's,  a  few 
miles  further  down  the  bay,  where  the  matted  tubes  of  the  gasteropod 
form  organic  "  boulders  "  or  reefs  stretching  over  acres  of  territory,  one 
of  the  most  striking  features  of  this  part  of  the  coast.  A  yellow  sand- 
rock,  some  three  or  four  feet  in  thickness,  appears  at  this  point  on  the 
shore  margin  ;  its  general  aspect  bears  the  impress  of  a  recent  formation, 
but  I  found  in  it  the  casts  of  one  or  more  species  of  coral  of  a  facies  new 
to  me,  which,  in  the  absence  of  other  definable  organic  remains,  led  me 
to  suspend  judgment  as  to  the  age  of  the  deposit.  The  same  coral  I 
afterwards  identified  in  a  more  compact,  and  much  more  fossiliferous, 
limestone  occurring  on  White  Beach,  Little  Sarasota  Bay. 

On  Perico  Island,  where  we  landed  for  the  purpose  of  skinning  our 
alligators,  we  found  vast  numbers  of  the  common  fiddler-crab  of  the 
coast  {Gclasivuis  piigilaior),  which,  in  apparent  concerted  action,  were 
hurrying  from  the  sea-border  into  the  interior,  passing  far  beyond  the 
line  of  their  burrows.  So  numerous  were  the  migrating  hordes,  that  in 
many  places  they  literally  obscured  the  beach,  and  the  noise  of  their 
progression  was  like  that  produced  by  a  wind  moving  a  heavy  accumu- 
lation of  autumn  leaves.  The  border  of  the  island  was  covered  with  a 
heavy  fringe  of  mangrove,  on  whose  aerial  roots,  considerably  above 
water-level,  we  found  the  parasitic  oyster  {Ostrca  parasitica)  clinging  in 
great  abundance.  The  interior  of  the  island  supports  a  stunted  growth 
of  saw-palmetto,  and  the  usually  accompanying  yellow-pine.  We  found 
a  moccasin  coiled  on  the  leaf-stalk  of  a  palmetto,  about  two  feet  above 
the  ground — the  first  ophidian  met  with  on  our  trip ;  the  animal, 
although  plainly  cognizant  of  our  approach,  made  no  attempt  to  attack, 
and  but  a  very  feeble  one  to  escape,  and  was  consequently  secured 
without  much  difficulty. 

At  a  locality  known  as  Mrs.  Hanson's,  opposite  to  which  we  anchored 
for  the  night,  I  was  conducted  to  a  spot  where  it  had  been  reported  a  human 
skeleton  lay  embedded  in  the  rock.  My  misgivings  as  to  such  a  find 
were  naturally  very  great,  but  I  could  not  resist  the  temptation  of 
satisfying  myself  personally  in  the  matter,  even  at  the  risk  of  appearing 
over-credulous  to  my  fellow-companions.  The  rock  I  found  to  be  a  par- 
tially indurated  ferruginous  sandstone,  removed  but  a  short  distance  from 
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the  sea,  and  but  barely  elevated  above  it;  the  condition  of  its  exposure 
was, -doubtless,  the  result  of  recent  sea-wash.  I  was  much  surprised  to 
find  actually  embedded  in  this  rock,  and  more  or  less  firmly  united  with 
it,  the  skeletal  remains  of  a  mammalian,  which  I  had  little  difficulty  in 
determining  to  be  the  genus  Homo.  Most  of  the  parts,  including  the 
entire  head,  had  at  various'  times  been  removed  by  the  curiosity-seekers 
of  the  neighborhood,  but  enough  remained  to  indicate  the  position  occu- 
pied by  the  body  in  the  matrix.  The  depression  which  received  the 
head  was  still  very  plainly  marked,  but  unfortunately  the  outline  had 
been  too  much  disturbed  to  permit  of  any  satisfactory  impression  being 
taken  from  it.  I  was  able  to  disengage  from  a  confused  mass  of  stone 
and  skeleton  two  of  the  vertebrae,  which  Dr.  Leidy  has  kindly  determined 
for  me  to  be  in  all  probability  the  last  dorsal  and  first  lumbar.  The  dis- 
tinctive cancellated  structure  of  bone  is  still  plainly  visible,  but  the  bone 
itself  has  been  completely  replaced  by  limonite. 

How  great  an  antiquity  these  human  remains  of  iron  indicate,  I  am 
not  prepared  to  say.  That  they  are  very  ancient  there  can  be  no  ques- 
tion, considering  the  nature  of  their  fossilization,  and  the  position  which 
they  occupy ;  but  to  which  exact  horizon  in  the  geological  scale  they  are 
to  be  referred,  still  remains  an  open  question.  I  in  vain  searched  the 
region  for  geological  landmarks  by  which  the  special  bed  containing  the 
remains  could  be  correlated,  but  in  vain.  I  could  find  no  trace  of  any 
other  fossil  in  the  deposit,  nor,  owing  to  the  low  position  of  the  bed,  and 
the  absence  of  overlying  deposits  of  any  magnitude,  could  its  homotaxis 
with  reference  to  the  fossiliferous  deposits  occurring  elsewhere  on  the 
bay  be  ascertained.  The  probability  naturally  lies  with  the  Post- Pliocene 
age  of  the  deposit,  but  for  aught  we  know  to  the  contrary,  the  age  rep- 
resented might  in  fact  be  Tertiary.  At  all  events,  as  has  already  been 
stated,  the  remains  are  very  ancient,  and  not  impossibly  they  represent  a 
period  as  far  (if  not  further)  removed  from  the  present  one  as  is  indicated 
by  any  other  human  remains  that  have  thus  far  been  discovered. 

About  three-quarters  of  a  mile  below  Mrs.  Hanson's  a  compact  ter- 
restrial sand-rock,  containing  numerous  individuals  of  several  common 
forms  of  recent  snail  {Polygyra  volvoxis,  etc.),  and  evidently  represent- 
ing a  modern  formation,  is  exposed  at  water-level,  extending  for  some 
little  distance  up  the  channels  that  have  been  left  by  the  retreating  waters. 
The  presence  of  this  hard  rock  of  terrestrial  origin  on  the  immediate 
ocean  front,  and  in  the  very  path  of  existing  waters,  coupled  with  the 
circumstance  of  the  complete  absence  of  associated  marine  forms  of 
life,  renders  it  more  than  probable  that  this  portion  of  the  coast  has 
quite  recently  been  undergoing  subsidence.  It  is  true  that  the  encroaches 
of  the  sea  might  be  attributed  to  a  simple  washing  away  of  the  coast  line, 
but  this  hardly  appears  probable  in  view  of  the  resisting  nature  of  the 
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rock,  and  the  fact  that  it  rests  horizontally  and  shelves  for  some  distance, 
at  least,  under  the  sea. 

From  tills  point  Captain  Strobhar  and  I  made  a  diversion  in  favor 
of  Philippi's  Creek,  a  tributary  of  the  bay.  We  found  plenty  of  water 
in  the  stream  itself,  but  the  approaches  to  it,  owing  to  the  widening 
out  of  the  channel,  were  very  shallow,  and  f3r  a  considerable  distance 
our  skiff  had  to  be  dragged  over  the  bottom.  The  difficulties  of  the 
passage  were  further  increased  by  the  numerous  islands,  largely  over- 
grown with  mangrove,  which  interpose  themselves  in  the  mouth  of  the 
creek,  rendering  the  channel  very  intricate.  Almost  at  the  mouth  of 
the  stream,  and  at  several  points  above  the  mouth,  we  found  a  true  com- 
pact coquina  rock,  some  three  to  four  feet  in  thickness,  the  first  time, 
I  believe,  that  such  a  rock  had  been  noted  to  occur  on  the  west  coast 
of  the  peninsula.  The  shell  fragments  composing  it  were  largely  trit- 
urated, and  in  most  instances  not  even  the  genera  of  mollusks  represented 
by  them  could  be  identified.  Underneath  this  rock,  where  present,  there 
crops  out  a  yellow  arenaceous  limestone,  which  is  exposed  at  various 
points  along  the  stream,  rising  about  two  feet  above  water-level.  It  con- 
tains coral  impressions  and  numerous  shells,  many  of  the  latter  apparently 
identical  with  forms  found  in  the  yellow  rock  of  the  Manatee  River 
{Pccten  Jcfferson'ms,  etc.),  and  representing  either  a  Miocene  or  early 
Pliocene  formation,  more  likely  the  former.  I  found  at  one  spot, 
evidently  washed  out  from  the  bank,  a  large  fragment  of  the  jaw  of  a 
cetacean.  Philippi's  Creek  is  reported  to  harbor  numerous  alligators, 
but  on  our  trip  both  up  and  down  the  stream  we  saw  but  a  single  indi- 
vidual, and  that'a  young  animal.  The  weather  was  not  very  warm,  and 
possibly  the  reptiles  may  have  kept  beneath  the  surface. 

A  water-way  through  the  mangroves  conducts  from  Big  Sarasota 
Bay  to  Little  Sarasota  Bay,  and  may  be  used  with  much  adx'antage  by 
small  craft.  Owing  to  the  chances  of  stranding  we  were  compelled  to 
take  the  outside  route,  and  thus  to  pass  the  bars  at  both  inlets.  A  con- 
siderable surf  was  rolling  at  the  time  we  entered  Little  Sarasota  Inlet 
just  before  sun-down,  but  we  succeeded  in  making  the  point,  and 
anchored  under  the  lee  of  the  bar  of  sand  that  separates  the  inlet  from 
the  sea,  in  one  of  the  most  picturescjuc  spots  that  we  had  thus  far  seen 
in  our  journey. 

The  rock  guarding  the  entrance  to  the  channel  on  the  north  side  is 
a  coquina,  very  similar  to  that  found  on  Philippi's  Creek.  It  is  rapidly 
undergoing  destruction  through  the  wash  of  the  sea,  and  will,  doubtless, 
in  a  very  short  time  be  completely  removed.  In  color  it  differs  essen- 
tially from  the  typical  coquina  of  the  east  coast,  which  is  very  light,  or 
nearly  white,  whereas  this  one  is  by  contrast  rather  dark. 

On  White  Beach,  on  the  inner  side  of  the  bay,  we  again  found  large 
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quantities  of  dead  fish  strewn  over  the  shore.  The  same  burden  rested 
on  the  long  hne  of  oyster  reef  which  extends  not  very  far  from  this  point 
into  the  bay,  where  thousands  upon  thousands  of  carcasses  were  heaped 
up  in  continuous  banks,  upon  which  the  gorged  turkey-buzzards  were 
lazily  attempting  to  recover  from  their  revels.  The  air  was  actually  foul 
with  the  odor  of  decomposition.  A  reef  rock,  of  Miocene  or  early 
Pliocene  age,  I  was  unable  to  determine  which,  with  numerous  impres- 
sions or  casts  of  corals,  some  of  them  identical  with  the  forms  found  at 
Whittaker's,  juts  out  on  White  Beach,  where  it  has  been  largely  honey- 
combed through  the  wash  of  the  water,  and  in  places  is  rendered  soft  and 
friable ;  in  other  spots,  again,  it  is  tough  and  very  resisting.  Among  the 
numerous  molluscan  remains  there  were  few  that  were  retained  in  any- 
thing like  a  perfect  state  of  preservation,  and  scarcely  one  that  permitted  of 
specific  determination.  Indeed,  I  only  indicate  with  doubt  the  occurrence 
of  Pecten  Jcffcrsonius,  P.  Madisoniiis,  and  Vemis  alvcata.  In  a  somewhat 
different  rock,  but  without  doubt  belonging  to  the  same  series,  we  found 
abundant  casts  of  a  large  oyster,  not  unlikely  Ostrea  Virginica,  associated 
with  similar  remains  of  the  clam  {Venus  Mortonif),  cockle  {Cardiuin 
magnum?)  and  a  Pcrna.  A  small  stream  empties  into  the  bay  near 
this  point,  exposing  heavy  beds  of  rock  on  either  bank  to  a  thickness  of 
some  eight  to  ten,  or  twelve  feet.  I  found  a  few  casts  of  gasteropods  in 
these  deposits,  and  a  few  fragments  of  scallops,  apparently  Pecten  Madi- 
soniiis, but  the  fossils  were  not  numerous,  and  barely  determinable.  The 
difficulty  of  wading  in  the  stream,  too,  prevented  me  from  penetrating 
very  far.  A  short  distance  from  this  point  we  were  conducted  to  a 
locality  where  the  carapace  of  a  large  fossil  turtle,  measuring  nearly  three 
feet  across,  was  embedded  in  the  roadway,  of  which  it  formed  a  part. 
The  time-honored  passage  of  vehicles  over  it  had  completely  crushed  the 
carapace,  breaking  in  the  top,  but  the  outline  was  still  clearly  defined  in 
its  entire  circumference.  I  secured  two  large  fragments,  from  which  I 
had  hoped  to  determine  the  specimen  on  my  return,  but,  unfortunately, 
they  were  left  behind  at  one  of  our  packing  stations. 

Mr.  Brock,  who,  in  company  with  the  cook,  had  during  the  absence  of 
the  remainder  of  the  party  explored  a  portion  of  North  Creek,  another 
tributary  of  the  bay,  reported  the  existence  of  a  highly  fossiliferaus 
stratum  exposed  on  the  banks  of  that  stream  at  an  elevation  of  some  ten 
to  twelve  feet.  This  stratum,  which  is  underlaid  by  a  white  friable  lime- 
stone, was  traced  for  a  distance  of  about  three-quarters  of  a  mile,  but  it  is 
said  to  extend  very  much  further.  It  is  much  to  be  regretted  that  want 
of  time  did  not  permit  us  to  make  a  more  extended  exploration  of  this 
very  interesting  locality,  and  to  definitely  determine  the  different  ages  of 
the  deposits  occurring  here.  The  shell  bed  is  either  Pliocene  or  Post- 
Pliocene,  but  the  very  limited  number  of  fossils  that  were  brought  to  me 
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for  determination,  among  which  I  recognized  the  giant  Fasciolaria 
gigantca,  pear-conch  {Fiilgur  pcii>ersus),  and  clam  (  Venus  incrccnaria  .^),  did 
not  permit  me  to  settle  the  question.  I  strongly  incline  to  the  Pliocene 
age  of  the  deposit,  inasmuch  as  we  subsequently  found  the  same  fossils 
occupying  a  nearly  similar  position  along  the  upper  Caloosahatchie,  and 
in  a  stratum  whose  Pliocene  age  was  placed  beyond  question.  Still,  from 
this  correspondence  alone,  I  should  not  like  to  pronounce  too  positively 
on  tlie  matter  of  correlation. 

From  Little  Sarasota  Inlet  to  Casey's  Pass  the  ocean  front  is  made  up 
of  a  vast  shell  bank,  three  to  five  feet  or  more  in  thickness — a  non-indurated 
coquina,  if  so  it  might  be  termed — which  at  the  time  of  our  visit  was 
being  rapidly  destroyed  through  the  action  of  the  surf  The  beach  was 
strewn  with  dead  shells,  among  which  I  in  vain  searched  for  a  living 
specimen.  We  dragged  in  twenty  feet  of  water,  but  the  dredge  struck 
on  an  unproductive  shell-bottom,  and  brought  principally  fragments  to 
the  surface.  The  dredge  was  again  thrown  over  just  beyond  Casey's 
Pass,  bringing  up  fragments  of  arenaceous  and  serpuloid  rock,  besides 
numerous  dead  shells,  principally  of  the  genera  Area,  Cardita,  and  Venus, 
the  greater  number  of  which  were  stained  pink  through  some  peculiar 
process  of  ferric  oxydation.  We  also  obtained  several  branches  of 
an  Oculina,  still  retaining  much  of  the  colored  animal  substance  or 
ccenosarc,  which  would  go  far  toward  confirming  the  assertion  of  our 
captain  that  a  submerged  coral  reef  exists  opposite  this  point  at  a  distance 
of  a  few  miles  from  the  coast.  None  of  the  coral-polyps  were  visible  in 
the  mass.  We  dragged  again  off  Stump's  Pass,  in  water  of  10-15  feet, 
and  obtained  among  other  things  a  beautiful  assortment  of  the  large 
sand  star-fish,  Lnidia  clathrata. 

Little  and  Big  Gasparilla  Inlets. — Wc  made  Little  Gasparilla  Inlet 
on  the  afternoon  of  Feb.  24th,  anchoring  for  the  night.  This  is  considered 
to  be  one  of  the  best  collecting  grounds  on  the  coast,  and  our  explorations 
on  the  following  morning  fully  confirmed  this  impression,  at  least  so  far 
as  our  own  personal  experiences  would  permit  us  to  form  a  judgment. 
The  numerous  shoals  and  grass  flats,  protected  and  exposed  bayous  or 
inlets,  afford  an  almost  endless  variety  of  retreats  to  the  different  animal 
forms  that  abound  here,  and  serve  in  great  measure  to  circumscribe  the 
individual  habitats.  Thus,  one  spot  would  be  largely  relegated  to  a 
species  of  Cerithium  [C.  muscantm),  another  to  a  second  species  of  the 
same  genus  {C.feiriigincnm),  and  a  third  to  an  association  of  both  these 
forms.  In  one  of  the  inlets  I  found  large  quantities  of  the  green  shells  of 
Fasciolaria  tulipa  inhabited  by  the  Clibanariiis  viltatus,  the  combined  colony, 
as  if  with  a  common  impulse,  moving  in  one  given  direction.  The  corre- 
spondence existing  between  the  color-tints  of  the  hermit  and  that  of  its 


-Institute  of  science,  Philadelphia. 


1& 


protecting  shell  was  very  remarkable,  but  whether  this  correspondence 
was  in  the  present  instance  merely  accidental  or  as  the  result  of  selection, 
I  am  not  prepared  to  say.  That  a  unity  of  color  between  the  shell 
and  the  crab  would  in  a  measure  tend  to  conceal  the  latter  from  general 
observation  and  thus  secure  for  it  a  partial  protection  from  its  enemies, 
is  undeniably  true ;  but  it  may  be  questioned  whether  the  peculiar 
tints  of  the  animal  were  not,  in  this  special  instance,  a  development 
depending  upon  the  general  surroundings — the  grassy  bottom,  etc. — 
rather  than  a  relation  holding  with  the  shell,  the  choice  and  subsequent 
habitation  of  which  may  have  been  purely  fortuitous  circumstances. 

The  Vermetus  "reef"  was  here  again  largely  developed,  forming  a 
prominent  fringe  along  the  shore  margin.  I  picked  up  two  stranded 
jelly-fishes,  of  the  genus  Cyanea,  which  had  evidently  only  quite  recently 
been  washed  on  the  beach;  the  disk  of  the  larger  individual  measured  22 
inches  in  diameter.  Both  specimens  were  kept  on  deck  of  our  schooner 
for  four  days,  with  the  object  of  drying  and  ultimate  preservation ;  but 
at  the  end  of  that  time,  owing  to  an  unfortunate  accident,  which  resulted 
in  their  partial  destruction,  and  the  steadily  growing  odor  of  decompo- 
sition, I  reluctantly  heaved  them  overboard.  The  elimination  of  water 
had  been  very  rapid  during  the  period  of  desiccation,  and  in  a  short  time, 
doubtless,  but  for  the  accident,  both  disks,  beautifully  exhibiting  all  the 
lines  of  structure,  would  have  been  ready  for  final  preservation. 

The  bottom  of  the  inlet  was  in  places  covered  with  a  species  of 
sea-anemone,  one  of  the  forms  occurring  off  Sand  Key,  in  Clearwater 
Bay,  and  also  with  the  common  sea-urchin  {Toxopneustes  varicgatus). 
The  latter  had  in  nearly  all  cases  covered  itself  with  a  dome  of  gravel 
and  broken  shell — in  imitation  of  the  general  character  of  the  bottom — 
which  was  supported  on  the  extremities  of  the  ambulacral  feet,  and 
served  to  conceal  the  animal  from  view.  Mr.  Willcox  had  on  a  previous 
occasion  called  attention  to  this  remarkable  habit  on  the  part  of  the 
urchin,  but  he  seems  not  to  have  fully  recognized  the  importance  of 
the  deception  played  by  it  as  a  factor  in  its  own  defense.  So  complete 
was  this  deception  that  I  must  have  wandered  probably  over  a  full  acre 
of  urchin-ground  before  I  was  made  aware  of  the  presence  of  these 
animals ;  indeed,  were  it  not  for  accidentally  stumbling  over  one  of  the 
hillocks,  thereby  exposing  the  animal  beneath,  I  might  to  the  present 
time  have  been  left  in  ignorance  of  their  existence  there.  To  positively 
test  the  nature  of  this  covering  of  broken  shell  I  partially  filled  my 
collecting  bucket  with  shell  fragments,  and  placed  in  it  a  number  of  the 
urchins  stripped  of  their  covering.  With  wonderful  rapidity  the  fright- 
ened creatures  bored  their  way  into  the  mass  of  debris,  and  appeared 
almost  immediately  with  a  large  accumulation  of  shell  fragments  centred 
on  their  ambulacral  tips.     There  could  be  no  doubt,  whatever,  as  to  at 
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least  one  of  the  uses  of  this,  to  some  persons  purely  "  ornamental," 
armor.  The  shell  fragments  I  found  supported  indiscriminately  by  both 
their  convex  and  concave  surfaces. 

Mr.  Willcox  and  the  cook  were  very  fortunate  in  securing  with 
the  dip-net  some  half-dozen  specimens  of  a  large  spotted  Aplysia  or 
sea-hare,  which  appears  to  be  new  to  science.  The  largest  individual 
measured  about  eight  inches  in  length,  and  full  five  inches  in  width. 
The  color  of  the  mantle  was  sea-green,  tinged  with  purple,  with  large 
irregular  blotches  of  lighter  color,  and  numerous  white,  or  at  least  very 
light,  spots  of  about  the  dimensions  of  the  cross-section  of  a  slate-pencil. 
The  nearest  ally  of  this  animal  appears  to  be  the  Aplysia  depilans 
{leporinci)  of  the  Mediterranean,  from  which,  however,  the  species  differs 
in  many  essential  particulars.  I  would  propose  for  the  new  form  the 
name  of  Aplysia  Willcoxi.  When  placed  in  a  bucket  of  water,  especially 
when  irritated,  the  animal  emitted  a  magnificent  purple-crimson  fluid, 
which  almost  instantly  clouded  everything  in  the  vessel.  Two  other 
species  of  Aplysia-forms  belonging  to  the  genus  Notarchus  were  found 
at  the  same  locality,  one  of  which  appears  to  be  identical  with  the  West 
Indian  N.  Plcii ;  the  other  closely  resembles  the  eastern  N.  Savignana,  and 
may  be  identical  with  that  species.  A  dozen  or  more  of  the  individuals  were 
collected,  and  placed  in  our  alcohol  vessels,  the  strength  of  the  alcohol  in 
which  they  were  immersed  being  gradually  raised  from  below  50  per 
cent,  to  about  80  per  cent.  The  animals  were  evidently  caught  on  their 
feeding-grounds,  a  grass  shoal  rising  to  within  about  three  feet  of  the 
water-surface.  On  our  return  to  this  spot,  toward  the  close  of  our 
journey,  a  large  individual  of  the  Aplysia  Willcoxi  was  observed  slowly 
floating  out  to  sea,  propulsion  on  the  surface  of  the  water  being 
effected  or  assisted  through  a  measured  movement  of  the  folds  of  the 
mantle. 

We  found  a  small  sand-fly  very  abundant  at  this  localit}',  which 
annoyed  us  considerably  when  on  land,  the  first  time  that  any  annoyance 
was  experienced  from  insect  pests.  So  deficient,  indeed,  did  the  entire 
region  thus  far  traversed  appear  in  insect  life  that  one  might  almost  have 
concluded  that  the  members  of  this  group  were  either  entirely  wanting 
or  but  accidentally  represented.  Travelers  who,  at  this  season  of  the 
year,  expect  to  meet  with  a  gorgeous  entomological  display,  rivaling 
what  has  so  frequently  been  described  as  a  heritage  of  the  tropics,  will 
naturally  be  disappointed,  as  will  also  the  botanist,  who,  in  anticipation 
of  the  facts  of  nature,  expects  to  revel  in  a  bed  of  flowers.  It  is  a  mistake 
to  suppose  that  there  are  here  no  true  seasons  of  animal  and  vegetable 
life.  Hibernation,  or  retardation  of  growth  as  dependent  upon  seasonal 
conditions,  is  probably  nearly  as  well  marked  in  Florida  as  it  is  in  most 
of  the  region  situated  to  the  far  north,  and  I  have  no  doubt  that  the 
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apparent  absence  of  insect  life  is  in  rcalit\'  onI\- a  reflection  of  this  period 
of  quiescence. 

We  dragged  off  Big  Gasparilla  and  again  off  Boca  Grande,  but  both 
times  over  unproductive  grass-bottom. 

Charlotte  Harbor. — In  the  grass  bottom  off  Uzeppa  Island,  where 
our  schooner  anchored  for  the  night,  we  found  numerous  single  tunicates 
and  a  few  large  clusters  of  a  brilliantly  colored  brancJiing  red-sponge  ; 
otherwise  there  was  a  marked  deficiency  in  the  variety,  no  less  than  in 
the  numerical  development,  of  animal  life  at  this  place.  We  dragged 
opposite  the  northern  extremity  of  Sanibel  Island  alternately  over  a  shell 
and  grass-bottom,  but  the  dredge  added  little  of  consequence  to  our 
collections.  An  extensive  shell-beach  faces  the  ocean  front  on  Sanibel 
Island  opposite  to  Blind  Pass,  but  at  the  time  of  our  visit  it  was  strewn 
almost  entirely  with  dead  and  water-worn  shells ;  living  specimens  of  the 
shuttlecock  shell  (Pinna  muricatd),  were,  however,  very  abundant. 

We  ran  aground  on  a  grass  shoal  just  before  reaching  Punta  Rassa, 
but  soon  righted,  and  put  into  harbor  not  long  after  sundown.  For 
hours  during  this  day's  journey  our  vessel  was  followed  by  a  number  of 
drum-fish,  which  appear  to  have  hung  close  to  the  keel,  and  whose 
diabolical  serenade  was  continued  from  early  in  the  afternoon  almost 
through  the  night.  The  different  individuals,  judged  by  their  "booms," 
must  have  retained  their  relative  positions  almost  without  change. 
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THE    CALOOSAHATCHIE. 


The  region  about  the  Caloosahatchie,  and  more  particularly  the 
interior  tract  which  harbors  the  headwaters  of  that  stream,  are  so  little 
known  that  we  found  it  almost  impossible  to  obtain  any  information  that 
could  prove  of  advantage  to  us  in  our  intended  exploration  of  the  southern 
wilderness.  The  most  that  could  be  ascertained  was  that  at  certain  inter- 
vals along  the  river  we  would  come  across  settled  hamlets  or  plantations, 
but  the  approximate  distances  at  which  these  furthest  outliers  of  civilization 
were  to  be  met  with  were  so  vaguely  stated,  and  differed  so  materially 
among  themselves,  that  it  was  impossible  to  place  any  implicit  reliance 
upon  them.  No  scientific  observations,  other  than  those  pertaining  to 
pure  topography  and  hydrography,  had  ever  been  made  in  this  section 
of  the  State  before,  which  fact,  coupled  with  the  hope  that  along 
this  stream  we  might  expect  to  find  a  more  reliable  clue  to  the  true 
physical  history  of  the  State  than  along  any  other,  provided  a  geological 
profile  was  offered,  made  us  anxious  to  enter  the  terra  incognita.  The 
results  obtained  amply  warranted  our  determination. 

The  ascent  of  the  river  to  Fort  Thompson,  where  a  rapid  separates 
the  headwaters  from  the  waters  of  the  lower  stream,  consumed  somewhat 
more  than  four  days,  during  which  time,  owing  to  contrary  winds,  and 
the  remarkably  tortuous  channel,  frequent  recourse  had  to  be  had  to  the 
pole.  The  actual  distance  from  the  sea-border  to  the  site  of  this  old  fort 
is  not  more  than  fifty  miles,  but  measured  along  the  sinuosities  of  the 
channel,  which  are  especially  well-marked  in  the  upper  course,  and  more 
particularly  in  the  reach  of  the  last  few  miles  below  the  rapids,  the  dis- 
tance is  very  nearly  twice  as  great.  We  found  a  considerable  depth  of 
water,  ranging  in  a  general  way  from  about  five  to  fifteen  feet,  almost 
along  the  entire  course  of  the  stream,  except  in  the  immediate  embou- 
chure, or  in  the  stretch  of  the  first  few  miles  above  Punta  Rassa,  where 
innumerable  shoals  so  completely  bar  the  channel  as  to  render  its  passage 
difficult  and  hazardous  to  all  but  the  lightest  craft.  Although  drawing  but 
two  feet  of  water,  our  schooner  barely  succeeded  in  effecting  an  entrance, 
and  on  the  return  journey  we  were  shoaled  several  times.  There  seems 
to  be  no  reason  why,  with  a  moderate  outlay,  this  channel  could  not  be 
so  deepened  as  to  permit  of  a  safe  and  ready  entry  even  for  vessels  of  a 
moderately  high  draught,  although,  manifestly,  by  reason  of  the  very 
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gradual  shelving  of  the  sea-bottom,  no  really  great  depth  of  water  could 
ever  be  secured.  But  even  with  this  deepening  the  tortuousness  of  the 
channel  would  still  very  materially  interfere  with  the  possible  conversion  of 
the  stream  into  a  highway  of  travel,  and  not  until  connecting  canals  are  cut 
to  shorten  distances  is  it  likely  that  much  use  will  be  made  of  the  stream 
as  a  water-way  either  to  or  from  the  far  interior.  The  deepest  sounding 
obtained  by  Engineer  Meigs  during  his  official  survey  of  the  river  was 
sixteen  feet,  but  at  least  in  one  instance,  not  very  far  from  the  site  of  Fort 
Denaud,  our  lead  dropped  28  feet,  and  I  am  informed  by  our  captain  that 
on  a  former  occasion  he  had  marked  off  32  feet.  Numerous  snags,  prin- 
cipally trunks  of  live-oak  and  palmetto,  around  which  sand-bars  have 
formed,  and  are  forming,  obstruct  the  channel  of  the  river  for  a  very  consid- 
erable part  of  its  course,  and  render  navigation  in  some  parts  a  matter  of 
considerable  caution.  These  could  be  very  readily  removed,  however,  as 
only  in  very  few  places  do  they  appear  to  be  actually  jammed. 

The  width  of  the  stream  varies  considerably,  naturally  narrowing 
very  rapidly  in  its  upper  course.  Here,  the  numerous  projecting  or 
overhanging  trees,  in  their  tendency  to  catch  on  to  the  rigging,  necessi- 
tate a  careful  rounding  of  the  bights,  into  w'hich  a  vessel  is  apt  to  be 
forced  by  the  current  of  the  water.  On  more  than  one  occasion  a 
pennant,  derived  from  the  overhanging  vegetation,  was  added  to  our  top- 
mast, and  once  we  barely  escaped  serious  accident  through  this  novel 
method  of  aerial  anchorage.  Along  the  lower  reaches  of  the  river  the 
mangrove  constitutes  the  predominating  element  in  the  vegetation,  its 
dense  line  of  aerial  roots  forming  an  impenetrable  palisade  for  miles  of 
the  river-front.  We  found  that  the  plants  here  had  suffered  much  less 
from  the  cold  than  elsewhere,  and  they  accordingly  presented  a  much 
more  vernal  aspect  than  in  the  bays  and  inlets  to  the  north.  The  foliage 
was  brilliant  green,  and  showed  but  little  of  that  purple  tint  which  else- 
where recalled  our  autumnal  season.  At  Fort  Myers  the  orange  trees 
were  in  both  fruit  and  flower,  and  here  for  the  first  time  could  we  obtain 
quantities  of  that  most  luscious  fruit  without  being  compelled  to  select 
from  a  mass  of  frost-bitten  specimens.  The  general  southern  limit  of  the 
cold  wave,  which  at  Tampa  is  reported  to  have  depressed  the  thermom- 
eter to  18°  F.,  might  be  said  to  have  been  the  Caloosahatchie.  Still,  even 
along  this  river  many  of  the  more  tropical  plants  appear  to  have  suffered. 
Thus,  while  at  Fort  Myers  the  cocoanut  and  date-palm  were  bearing 
fruit — noble  specimens  of  their  kind — the  banana  presented  a  most  wilted 
appearance,  the  few  straggling  leaves  or  stems  that  were  not  frost- 
bitten little  recalling  those  graceful  outlines  which  the  delineations  of 
travelers  impress  upon  their  sketches  of  tropical  sceneiy.  The  pineapple 
appears  to  have  suffered  equally  with  the  banana,  both  here  and  further 
along  the  river  in  the  interior. 
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A  few  miles  above  Fort  Myers  the  mangrove  gradually  thins  out, 
and  is  followed  by  straggling  lines  or  groups  of  palmettos,  which  here 
attain  a  height  of  some  thirty  to  forty  feet.  Before  reaching  Telegraph 
Station,  and  at  intervals  beyond,  the  forest  unfolds  itself  in  its  full  mag- 
nificence, the  dense  tangle  of  endless  creepers  and  climbers,  the  rigid  but 
delicate  leaves  of  the  palm,  whose  noble  shaft  is  reared  pre-eminent  over 
the  forest,  and  the  brilliant  greens  with  which  the  eye  never  satiates, 
forming  a  picture  of  scenic  loveliness  which  no  pen  can  adequately  de- 
scribe. The  growth  along  the  immediate  water  margin  is  very  dense, 
so  that  in  many  places  no  landing  can  be  effected.  The  almost  complete 
absence  of  flowering  plants  was  here  again  very  apparent,  but  I  observed 
at  least  one  species  of  Ipomasa  and  a  Lobelia  in  bloom. 

One  of  the  largest  of  the  lower  clearings  is  seen  at  Thorpe's,  on  the 
right  bank  of  the  river,  where,  in  addition  to  the  cultivation  of  a  number 
of  semi-tropical  products,  such  as  the  pineapple  and  banana,  there  is  a 
considerable  industry  derived  from  the  growth  of  the  cane,  which  yields 
sugar  of  a  fine  quality.  The  soil  is  reported  to  be  very  favorable  to  the 
proper  development  of  this  vegetable  product,  which  is  also  cultivated 
with  profit  in  other  sections  of  the  country  where  but  little  else  is  pro- 
duced. A  series  of  clearings,  alternating  with  larger  patches  of  more  or 
less  heavily  timbered  woodland,  ending  in  a  pine  tract,  extend  from 
Thorpe's  to  within  about  twelve  or  fourteen  miles  of  Ft.  Thompson,  when 
an  apparently  interminable  forest  of  palms  clothes  the  river  on  both  banks. 
This  is  probably  one  of  the  most  extensive  tracts  of  primeval  palm  growth 
in  the  State.  The  palm  trunks  range  to  40  or  50  feet,  or  more,  in  height, 
and  almost  by  themselves  constitute  the  forest,  there  being  but  little  in- 
termixture of  deciduous  trees.  There  is  also  little,  or  no  undergrowth, 
and  the  eye,  accustomed  to  the  impenetrable  mazes  of  the  lower 
river,  follows  with  rapturous  delight  the  beautiful  vistas  that  reach  far 
into  the  forbidding  recesses  of  the  deep  interior.  Nowhere  else  did  I 
observe  such  a  wealth  of  arboreal  vegetation ;  the  profusion  of  plants 
clustering  around  the  individual  palms,  forming  there  aerial  gardens  of  the 
most  fairy-like  description,  was  simply  amazing,  and,  indeed  it  seemed 
as  though  the  usual  undergrowth  of  our  northern  forests  had  been  bodily 
transported  into  an  upper  realm. 

The  larger  game,  such  as  the  deer,  wolf  and  American  panther,  or 
Florida  lion,  are  said  to  be  fairly  abundant  in  these  wilds,  especially  in 
the  more  open  country  of  pines,  but  we  had  little  opportunity  of  testing 
the  truth  of  the  currently  received  notions  respecting  the  distribution  of 
these  animals.  On  the  return  journey  our  captain,  whom  we  were  com- 
pelled to  send  on  a  foraging  expedition,  reported  the  finding  of  several 
deer,  but  this  is  the  only  instance  during  our  entire  journey  when  a  mam- 
mal, exceeding  the  raccoon  in  size,  was  actually  seen,  although  on  one 
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occasion,  on  the  borders  of  Lake  Okeechobee,  we  heard  the  cr>'  of  a 
large  cat,  probably  the  panther.  The  birds  of  the  forest  were  not  veiy 
numerous  either,  and  they  appeared  to  be  restricted  to  a  comparatively 
small  number  of  distinct  types — red-headed  woodpecker,  cardinal  gros- 
beak, scarlet  tanager,  a  number  of  warblers,  etc.  We  heard  the  cackle  of 
the  wild  turkey  on  one  or  two  occasions,  and  once  a  specimen  of  this  not 
very  rare  bird  helped  to  grace  our  larder.  In  the  open  meadow  or  "prairie  " 
country  immediately  abov^e  Fort  Thompson  we  observed  three  flocks,  of 
six  or  eight  individuals  each,  of  sand-hill  cranes  (Gn/s  pratcnsis),  whose 
graceful  outlines  presented  very  pleasing  objects  in  relief  to  the  sombre 
green  background.  Their  utter  disregard  for  our  presence  and  apparent 
ignorance  of  any  possible  injury,  even  during  the  firing  of  a  gun,  permitted 
of  an  easy  approach  to  within  short  range,  but  we  failed  to  secure  speci- 
mens. The  only  response  to  our  discharge  was  an  aerial  saltation  of 
about  three  feet,  followed  by  a  peaceful  return  to  a  disturbed,  and 
apparently  interminable,  meal.  From  this  point  inland,  the  marsh  lands, 
with  their  scattered  "  hammaks  "  of  hard-wood,  and  everglades  literally 
teem  with  wild-fowl  of  all  descrijjtions. 

We  paid  but  little  attention  to  fishing  on  the  Caloosahatchie,  and  are 
therefore  not  prepared  to  say  much  concerning  the  ichthyic  fauna  of  that 
river.  It  is  true  that  we  observed,  all  in  all,  but  a  veiy  insignificant 
number  of  fishes,  but  there  is  reason  to  believe  that  the  river  is  fairly  well 
stocked  with  these  animals.  The  bass  and  cat-fish  are  reported  to  be 
fished  quite  extensively,  and  we  caught  several  specimens  of  a  bream  and 
sun-fish. — The  alligator  is  still  fairly  abundant  in  some  parts  of  the  stream, 
especially  towards  its  upper  course,  but  its  early  destruction  is  threatened 
through  the  endless  pursuit  of  the  hide-hunters,  whose  compensation  is 
about  50  cents  for  the  hide  of  an  animal  exceeding  five  feet  in  length. 
The  expense  of  skinning  and  salting  is  included  in  this  sum,  which, 
therefore,  allows  but  little  margin  for  profit,  and  necessitates  an  appalling 
destruction  of  the  animal  in  order  to  secure  the  hunter  against  loss.  None 
of  the  animals  that  we  saw  in  the  river  were  of  large  size,  and  the  greater 
number  probably  did  not  exceed  six  feet  in  length. 

Owing  to  the  great  number  of  snags  in  the  channel,  and  the  fear  of 
losing  our  dredge,  we  were  unable  to  make  any  systematic  observations 
respecting  the  invertebrate  fauna  of  the  stream  ;  the  dark  color  of  the 
water,  moreover,  resulting  from  an  infusion  of  palmetto  roots  and  stocks, 
limited  the  range  of  vision  to  a  very  moderate  depth,  so  that  we  were 
doubly  handicapped.  Still,  as  far  as  could  be  ascertained,  there  appears 
to  be  a  decided  deficiency  in  this  lower  fauna.  Indeed,  almost  the  only 
molluscan  form  that  we  obtained  were  a  species  of  Unio,  a  Neritina  (N. 
rcctivatd),  a  Planorbis  {P.  trivolvis),  and  an  Ampullaria  {A.  dcpressd).  Other 
species,  doubtless,  exist,  and   possibly   even   in   considerable   quantity, 
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concealed  along  the  deeper  and  inaccessible  parts  of  the  stream.  In  the 
everglade  tract  above  Fort  Thompson  two  species  of  Planorbis  {P.  trivolvis 
and  P.  \_Ph)'sd\  j^rt/rtm),  besides  the  large  Ampullaria.were  very  plentiful, 
and  still  nearer  the  interior  lakes  the  dredge  brought  up  quantities  of  one 
or  more  species  of  Vivipara  ( V.  lincata,  V.  Gcorgiana  ?). 

Geological  Features  of  the  Caloosahatchie.— The  banks  of  the 
river  for  its  entire  course  are  very  low,  at  no  place  probably  rising  much 
above  twelve  feet.  They  are  highest  in  the  middle  and  upper  course  of 
the  stream,  where  their  faces  are  cut  down  almost  vertically  to  the 
water's  level,  below  which  they  descend  at  a  very  steep  angle.  In  the 
lower  reaches  of  the  river  they  barely  attain  one-half  this  height,  and, 
indeed,  for  a  very  considei^ble  distance  above  Fort  Myers,  the  average 
elevation  probably  does  not  exceed  three  or  four  feet,  and  beyond  the 
immediate  border  the  land-surface,  showing  unmistakable  signs  of 
periodic  overflows,  sinks  still  lower.*  Compact  rock  crops  out  here  and 
there,  or  may  be  seen  lying  in  the  channel,  but  for  by  far  the  greater 
distance  the  banks  consist  of  a  partially  indurated  marl,  in  which,  at 
places,  fossils  are  exceedingly  abundant.  In  my  experience  I  have  never 
met  with  an  exposure  in  which  fossils  were  nearly  as  plentiful  as  in  the 
vertical  cut  which  extends  almost  uninterruptedly  for  ten  or  more  miles 
below  the  Thompson  rapids.  Fossils  could  here  be  counted  by  the 
million,  and  were  as  densely  packed,  but  without  crushing,  as  it  was 
possible  for  them  to  have  been  placed  together.  Their  state  of  preser- 
vation was  also  wonderful. 

Owing  to  the  innumerable  turns  in  the  river,  and  the  fact  that  the  beds 
exposed  maintain  a  well-defined  horizontality  for  most  of  their  extent, 
I  was  unable  to  satisfy  myself  as  to  the  direction  of  true  dipt,  so  that 
it  may  yet  be  an  open  question  how  much  of  the  more  westerly  exposed 
rocks,  or  those  cropping  out  at,  and  immediately  above,  Fort  Myers,  cor- 
respond to  the  rocks  exposed  along  the  upper  stream.  The  fact, 
however,  that  there  is  such  a  slight  difference  in  level  between  the  inner 
and  outer  points,  and  the  circumstance  that  for  such  a  long  distance  the 
practical  horizontality  of  the  beds  can  be  connectedly  followed,  lead  me 
to  suppose  that  the  entire  system  is  in  reality  one,  despite  a  certain 
amount  of  variation  both  in  the  lithological  and  faunal  features  of  the 
deposits. 

»  Tide-water,  or  perhaps  more  properly  back-water,  is  said  to  extend  to  Fort  Thomp- 
son. We,  however,  found  a  strong  river-current  for  a  considerable  distance  below  this 
point,  both  during  our  ascent  and  descent  of  the  river.  The  difference  between  mean  high 
water  and  mean  low  water  at  Fort  Myers  has  been  determined  by  Meigs  to  be  2.2  feet. 

t  At  one  point,  not  very  far  above  Daniels',  the  strata  show  a  decided  declination  to  the 
east,  or  towards  the  interior  of  the  State,  but  I  feel  confident  that  this  marked  deviation  from 
the  horizontal  is  a  local  circumstance,  and  has  but  little  bearing  on  the  question  of  true  dip. 
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A  tough  sand-rock,  of  undoubtedly  recent  formation,  crops  out  at 
Fort  Myers,  just  above  the  landing;  as  far  as  I  could  determine,  it  was 
destitute  of  organic  remains,  or  when  present  these  were  in  such  a  frag- 
mentary condition  as  to  be  unrecognizable.  I  was  also  shown  along  the 
river's  bank  a  number  of  large  nodules  or  boulders  of  a  fossiliferous 
limestone,  which  were  reported  to  have  been  obtained  from  a  neighbor- 
ing well-digging.  In  these  the  recent  Vcmis  canccllata  was  clearly  deter- 
minable ;  from  the  very  great  abundance  of  this  shell,  its  excellent  state 
of  preservation,  and  the  general  appearance  of  the  imbedding  matrix,  I 
feel  satisfied  that  the  rock  is  of  Post-Pliocene  age — certainly  not  older 
than  late  Pliocene.  A  somewhat  similar  rock,  densely  charged  with  the 
same  species  of  molkisk,  and  with  various  other  bivalves,  besides  a  host 
of  gasteropods  (Fulgur,  Turbinella,  etc.)  crops  out  in  a  field  on  the  left 
bank  of  the  river,  about  20  miles  by  water  above  Fort  Myers  (six  or 
seven  miles  in  a  direct  line?),  not  very  mucli  beyond  Telegraph  Creek 
crossing.  The  species  of  mollusk  recognized  here  were:  Venus  canccl- 
lata, Venus  mcrccnaria  [pcnnagna?),  Cardita  Fluridana,  Area  transversa, 
Fulgur  sp.  ?,  etc.,  all  of  them  apparently  still  living  in  our  waters,  from 
which  it  is  to  be  inferred  that  the  deposit  is  of  Post-Pliocene  age.  The 
rock  is  overlaid  by  a  sandstone,  in  appearance  identical  with  that  which 
crops  out  at  Fort  Myers,  of  which  it  is  the  probable  equivalent.  Imme- 
diately below  the  fossiliferous  stratum  first  described  a  tough  rock,  largely 
charged  with  shell-fragments,  and  containing  numerous  impressions  of 
bivalves,  mainly  of  small  size,  makes  its  appearance  at  water-level,  below 
which  it  extends  for  probably  several  feet.  The  very  unsatisfactory  con- 
dition of  the  embedded  remains,  rendering  a  positive  determination  of 
species  impossible,  precluded  also  an  absolute  determination  of  the  horizon. 
The  sharp  line  of  demarkation  separating  this  deposit  from  that  immedi- 
ately overlying  it,  coupled  with  the  knowledge  that  extensive  Pliocene 
deposits  are  developed  in  the  further  course  of  the  stream,  leads  me  to 
suspect  that  this  basal  rock  is  also  Pliocene,  or,  at  any  rate,  that  it  repre- 
sents a  geological  period  distinct  from  that  which  is  indicated  by  the 

Venus  canccllata  bed. 

Just  below  Thorpe's,  and  in  both  banks,  a  white  shell  marl  rises  out 
of  the  water  to  a  height  of  about  two  and  a  half  or  three  feet.  It  con- 
tains great  quantities  of  a  ponderous  flat  oyster  {Ostrea  meridionalis),  dis- 
tinct from  any  of  the  related  forms  now  living,  and  of  two  large  scallops — 
Pcctcn  coinparilis,  and  a  form,  P.  solarioides,  resembling  it  in  general  out- 
line, but  differing  in  its  much  greater  size,  and  in  several  other  peculiari- 
ties of  structure.  Both  the  oyster  and  the  scallops  could  be  detected  in 
the  marl-rock  some  distance  beneath  the  surface  of  the  water,  whence 
several  specimens  were  obtained  by  means  of  the  mattock.     The  Ostrea 

Virginica  is  also  very  abundant  in  the  sand  rock.     On  top  of  this  fossil- 
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iferous  white  marl,  for  which  I  assume  a  PHocene  age,*  there  rests  a 
stratum  containing  innumerable  valves  of  the  Vcims  canccllata  (Post- 
Pliocene). 

Mr.  Thorpe  conducted  me  to  an  outcrop  of  compact  sand-rock  in  a 
palm  "  hammak,"  just  back  of  his  sugar-mill,  which  had  much  the  appear- 
ance of  the  rock  exposed  at  our  last  section  on  the  river.  Its  absolute 
stratigraphical  relations  with  the  beds  exposed  immediately  on  the  river 
front  could  not  be  established,  but  it  is  certainly  very  nearly  the  newest 
of  the  series. 

The  banks  increase  in  height  almost  immediately  after  leaving  Thorpe's, 
but  for  a  considerable  distance  there  is  a  decided  dearth  of  fossil  remains. 
Stray  specimens  of  the  oyster  or  Pecten  appear  here  and  there  in  the 
beds,  but  for  miles  we  found  practically  nothing.  Before  reaching 
Daniels'  a  compact  and  highly  fossiliferous  rock  forms  the  upper  moiety 
of  the  (right)  bank,  appearing  at  an  elevation  of  from  four  to  eight  feet 
above  the  water.  Among  the  large  number  of  molluscan  casts  occurring 
here  I  recognized  those  of  Venus  canccllata  and  of  species  of  Fulgur 
(F.  perversum  ?),  Turritella,  Cardium,  Area,  etc.,  most  of  them  undetermin- 
able specifically.  There  can  be  no  question,  however,  that  they  represent 
the  forms  (Pliocene)  which  occur  in  such  a  beautiful  state  of  preservation 
a  short  distance  further  up  the  stream,  and  which,  by  their  vast  numbers 
and  large  size,  constitute  probably  one  of  the  most  remarkable  exposures 
of  fossils  to  be  seen  anywhere.  In  the  lower  part  of  the  bank  above 
described  we  found  the  large  oyster  associated  with  many  fragments  of 
the  scallops  already  referred  to.  We  also  obtained  numerous  Rangias 
from  the  bed  immediately  underlying  the  top-sands. 

A  fine  exposure  of  yellow  and  buff  limestone,  averaging  about  ten 
feet  in  height,  is  presented  above  Daniels',  the  different  strata  of  which  it 
is  composed  apparently'  dipping  to  the  east ;  the  bottom  bed  is  a  compact 
shell-rock,  containing  innumerable  shell  remains,  largely  fragmentary.  I 
feel  confident  that  the  dip  observed  here  is  purely  local,  a  possible  result 
of  sagging,  and  that  it  does  not  interfere  with  the  general  scheme  of 
horizontality  that  is  presented  both  above  and  below  this  point. 

A  short  distance  above  this  locality  begin  the  highly  fossiliferous 
deposits  to  which  reference  has  already  been  made,  and  which  extend 
practically  without  intermission  to  Fort  Thompson,  a  distanc'e  along  the 
river  of  some  ten  to  twelve  miles.  This  is  without  question  the  most 
remarkable  fossiliferous  deposit  that  has  as  yet  been  discovered  in  the 
State,  and  from  a  purely  paleontological  standpoint,  perhaps  the  most 
significant  in  the  entire  United  States  east  of  the  Mississippi  River.  The 
fossils,  which  are  about  equally  distributed  between  both  banks,  crop  out 

*  The  same  oyster  and  scallops  are  contained  in  the  unequivocal  Pliocene  deposits 
occurring  further  up  the  river,  occupying  approximately  the  same  relative  positions. 
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in  almost  countless  numbers,  and  attract  attention,  apart  from  their  pro- 
digious development,  by  their  great  variet)',  large  size,  and  beautiful  state 
of  preservation.  The  whole  bank  much  resembles  a  fossil  shell-beach, 
and  recalled  to  my  mind  the  wall  of  shells  extending  from  Little  Sarasota 
Inlet  to  Casey's  Pass.  But  that  this  was  not  its  true  character  is  proved 
by  the  perfection  in  which  individual  shells  had  retained  their  outlines — 
even  the  most  delicate,  such  as  Pyrula  (Ficula),  showing  little  or  no  surf 
action — and  by  the  great  number  of  forms  (Panopsas,  Areas)  which  still 
remained  in  their  normal  positions,  both  valves  firmly  attached — the  same 
as  they  originally  occupied  when  living. 

The  number  of  recent  forms  occurring  here  is  very  great,  so  that  at 
first  glance  I  scarcely  doubted  that  the  formation  was  of  Post-Pliocene 
age,  a  conclusion  to  which  I  was  further  led  by  the  absolute  freshness  of 
many  of  the  specimens.  Closer  inspection,  however,  revealed  a  host  of 
forms  which  had  no  analogues  in  the  recent  fauna,  and  others,  again, 
which,  while  closely  approximating  living  .species — so  much  so,  indeed,  as 
to  leave  no  doubt  as  to  their  inter-relationship — yet  differed  sufficiently 
to  indicate  a  long  period  of  time  during  which  the  modifications,  resulting 
in  the  distinctive  characters  of  the  recent  species,  were  brought  about. 
This  relationship  between  the  old  and  the  new  fauna  is  very  remarkable, 
and  perhaps  nowhere  else  does  the  doctrine  of  transformism  or  evolu- 
tion receive  stronger  support  from  invertebrate  paleontology  than  here. 
The  lines  of  derivation  through  which  some  of  the  modern  forms  have 
passed  are  perhaps  best  seen  in  the  case  of  one  or  two  species  of  Area, 
which  stand  in  unmistakable  proximity  to  the  recent  A.  incongnia  and 
A.  Floridana,  in  a  large  volute  as  ancestral  type  of  the  comparatively 
rare  Voliita  Jimonia,  and  in  a  ponderous  stromb,  which  strongly  fore- 
shadows the  recent  Strombus  accipitrinus.  Other  cases  of  relationship 
and  obvious  derivation  might  here  be  cited,  but  these  will  be  specially 
noticed  in  the  descriptions  of  species. 

It  is  a  singular  fact  that  scarcely  any  of  the  distinctively  Miocene 
fossils  of  the  Atlantic  coast  are  found  here ;  such  of  the  Miocene  species 
as  do  occur  are  with  few  exceptions  forms  that  still  live  along  the  coast. 
Per  contra,  the  new  species  are  as  a  rule  strikingly  distinct,  even  in  their 
broadest  characters,  from  the  members  of  our  hitherto  ascribed  Tertiary 
faunas,  or  from  the  equivalent  faunas  of  the  West  Indian  Islands.  It  is 
difficult  to  conceive  of  the  radical  difference  existing  between  this  fauna 
and  that  which  ought  to  be  most  nearly  related  to  it,  whether  the  special 
comparison  be  made  with  the  faunas  occurring  on  this  side  of  the  Atlantic 
or  the  other. 

The  following  enumeration  of  species  exhibits  the  relation  existing 
between  the  forms  now  described  for  the  first  time  and  those  that  had 
been  previously  described,  fossil  and  recent : 
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*JMurcx  imperialis, 

*  "      brevifrons, 
Fusus  Caloosaensis, 
Fasciolaria  scalarina, 

*  "  gigantea, 

*  "  tulipa, 
Melongena  siibcoronata, 
Fulgur  rapinn, 

*  "       contrarius, 
"       excavatus, 

*  "       pyrum, 

*  "       pyriformis, 
*Nassa  vibex, 

Turbinella  rcgina, 
Vasum  hovriduni, 
Mazzalina  bulbosa, 
Voluta  Floi'idana, 
Mitra  lincolata, 
Marginella  limatula, 
*01iva  literata, 

*  "      reticularis, 
Columbella  riisticoidcs, 

*Cancellaria  reticulata, 
Pleurotoma  limatula? 
Conus  Tryoni, 

"       mercati  ? 

"       catenatus  ? 
Strombus  Leidyi, 

*  "         pugilis, 

Cyprsea   (Siphocyprmd)  problcmat- 
ica, 
*Pyrula  reticulata, 
*Natica  canrcna, 

*  "      duplicata, 
*Crucibulum  verrucosum, 

Crepidula  cymba:formis, 

*  "         fornicata, 
Turritclla  pcrattemiata, 

"         apicalis, 
"         cingulata, 
"         vicdiosidcata, 
"         siibanmdata, 
*Cerithium  atratum  ? 


Cerithium  ornatisswnnn, 
*Bulla  striata, 
*Siliqua  bidentata, 
Panopaea  Menardi, 
"        Flondana, 
"         navicida, 
Semele  pa-lamellosa, 

*  "       variegatum, 
*Rangia  cyrenoides, 

Venus  rugatina, 

*  "      cancellata, 
"      Rileyi, 

*  "       Mortoni, 
*Artemis  discus, 

*  "        elegans, 
*Dione  (Calliste)  gigantea, 

*  "       maculata, 
Cardium  Floridamim, 

*  "  magnum, 

*  "  isocardia, 
Hemicardium  coliuiiba, 

*Chama  arcinella, 
"       crassa, 
Lucina  discifonnis, 

*  "       edentula, 

*  "       Pennsylvanica, 

*  "       Floridana, 

*  "       tigerina, 
Carditamera  arata. 
Area  scalarina, 

"      crassicosta, 

*  "      licnosa, 
"      aqnila, 

"      plicatura, 

"      {Arcoptcrd)  aviculcefonnis, 
*Pectunculus  lineatus, 
aratus, 
Spondylus  rotundatus, 
*Plicatula  ramosa, 
Pecten  solarioidcs, 
"       comparilis, 
"        Mortoni, 

*  "       nodosus. 
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*Pecten  nucleus,  Ostrea  incndionalis, 

Anomia  Ruffini,  *      "       Virginica. 

Recent  species  are  preceded  by  an  asterisk  ;  the  new  species  are  italicized. 

It  will  thus  be  seen  that  the  relation  of  recent  to  extinct  species  is  as 
48  to  41,  giving  a  very  much  higher  percentage  for  living  forms  than 
obtains  in  any  of  the  divisions  of  our  recognized  Miocene  deposits,  even 
the  "  Carolinian,"  which  holds  a  position  nearly  equivalent  to  the  so-called 
Mio-Pliocene  of  Europe.  It  becomes  manifest  that  this  most  extensive 
Floridian  exposure  represents  the  Pliocene  age — a  circumstance  interest- 
ing, apart  from  the  general  bearing  which  its  presence  has  upon  the 
geology  of  the  State  in  particular,  from  the  fact  that  it  gives  us  the 
first  unequivocal  indication  of  the  existence  of  marine  Pliocene  deposits 
in  the  United  States  east  of  the  Pacific  slope. 

I  made  a  careful  examination  of  the  banks  to  ascertain  if  any  dividing 
lines  or  horizons,  characterized  by  distinct  assemblages  of  organic 
remains,  existed,  but  failed  to  discover  any  such;  the  fossils  appeared  to 
be  packed  almost  indiscriminately,  and  in  several  instances  when  I  thought 
that  a  certain  localization  in  some  species  could  be  detected,  the  same 
forms  would  appear  in  other  parts  of  the  bank,  and  completely  vitiate  all 
my  surmises.  Only  along  the  top  line  was  there  a  true  differentiation, 
the  uppermost  (marine)  bed  being  densely  charged  with  the  valves  ot 
Venus  canccllata,  largely  to  the  exclusion  of  the  numerous  other  forms 
that  so  eminently  serve  to  define  the  bank  in  general.  Nor  did  I  succeed 
in  obtaining  any  extinct  species  from  this  topmost  stratum,  although  no 
true  junction  line  between  it  and  the  stratum  immediately  underlying 
could  be  determined.  There  is  no  question  in  my  mind  that  this  upper 
Venus  bed,  the  same  as  we  found  it  at  other  points  of  the  river,  is  of 
Post-Pliocene  age,  continuous  sedimentation,  however,  uniting  it  with 
the  older  Pliocene  deposits  beneath,  and  obscuring  all  well-defined  faunal 
lines  of  separation. 

From  the  observations  that  have  thus  far  been  made  respecting  the 
geology  of  the  State,  it  will  be  seen  that  the  Tertiary  formations  follow  one 
another  through  the  peninsula  in  regular  succession  from  north  to  south, 
beginning  with  the  Oligocene  (or  late  Eocene)  and  ending  with  the 
Pliocene.  The  Post-Pliocene,  doubtless,  follows  as  a  continuation  of  the 
Pliocene  south  of  the  Caloosahatchie,  probably  for  a  very  considerable 
distance  into  the  everglade  region,  and  possibly  nearly  to  its  end.  Our 
observations  failed  to  bring  forward  a  single  fact  confirmatory  of  a  coral- 
reef  theory  of  the  formation  of  the  peninsula  such  as  had  been  advocated 
by  Louis  Agassiz  and  Prof.  Le  Conte ;  on  the  contrary,  the  existence  of 
the  heavy  fossiliferous  deposits  about  Tampa,  on  the  Manatee,  along  the 
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tributaries  of  Big  and  Little  Sarasota  Bays,  and  more  particuiarh'  those 
exposed  on  the  Caloosahatchie,  conclusively  proves  that  a  coral  extension 
to  the  southern  United  States,  such  as  had  been  theoretically  set  forth, 
does  not  exist  in  fact.  To  be  sure,  remains  of  coral  structures,  possibly 
representing  even  true  reefs,  were  found  at  various  points,  as  for  example 
at  Ballast  Point,  Hillsboro  Bay,  and  on  White  Beach,  Little  Sarasota 
Bay,  but  these  limited  structures  are  evidently  only  of  local  formation, 
and  indicate  a  period  when  a  fringe  of  coral  developed  where,  through 
unfavorable  circumstances,  probably  induced  through  a  lowering  of  the 
temperature,  structures  of  a  similar  kind  are  no  longer  represented.  In 
other  words,  they  indicate  nothing  more  or  less  than  is  indicated  by 
remains  of  a  like  character  found  in  our  more  northern  Miocene  deposits 
— the  masses  of  Astrzea,  etc.,  of  North  Carolina,  the  James  River,  and 
other  localities.  Along  the  Caloosahatchie  we  found  only  scattered 
clumps  of  coral  (Astrasa,  Colpophyllia,  Dichoccenia?),  measuring  possibly 
eight  or  ten  inches  in  greatest  extent,  and  nothing  that  could  be  taken  to 
indicate  an  associated  reef 

In  conformity  with  the  sj'stem  of  nomenclature  which  I  have  else- 
where adopted  in  the  classification  of  the  American  Tertiary  deposits,  I 
would  propose  to  designate  the  Pliocene  series  of  the  Caloosahatchie  as 
the  "  Floridian,"  by  this  name  indicating  the  region  where  the  formation 
has  its  furthest,  and,  as  far  as  we  know,  only,  development.  What  its 
precise  equivalent  among  the  trans-Atlantic  formations,  if  any  such 
e.xist,  may  be,  still  remains  to  be  determined.  Thus  far  I  have  been 
unable  to  discover  any  whose  fauna  can  be  strictly,  or  even  approxi- 
mately, correlated  with  the  present  one.  Besides  shells  and  corals,  and  a 
few  hypothetical  remains  which  are  perhaps  to  be  referred  to  the  class  of 
annelids,  the  only  other  invertebrates  found  in  the  banks  were  several 
more  or  less  perfect  specimens  of  the  large  urchin,  Ecliinanthiis  rosaceus. 
Two  of  the  more  remarkable  of  the  molluscan  forms  occurring  here  are 
an  ark,  differing  from  all  known  types  of  the  family,  whether  recent  or 
fossil,  in  a  peculiar  anteriorly  projecting  spout  or  rostrum,  and  a  cowry, 
with  a  singular  channeled  ape.x. 

For  some  distance  below  the  Fort  Thompson  rapids  the  topmost  of 
the  marine  deposits  exposed  on  the  river — the  Post-Pliocene  Vemis  can- 
cellata  bed  already  referred  to — is  seen  to  be  overlaid  by  a  heavy  stratum 
of  limestone,  in  which  the  remains  of  fresh-water  organisms,  Planorbis, 
Limnea,  etc.,  are  very  numerously  imbedded.  This  fresh-water  lime- 
stone, in  many  places  an  absolute  shell-rock,  compact  but  largely  water- 
worn,  can  be  traced  with  few  breaks  to  the  rapids  (and  beyond),  where  it 
acquires  its  maximum  development,  with  a  thickness  of  two  or  two  and 
a-half  feet.  It  here  rises  from  two  to  four  feet  above  the  surface  of  the 
water,  everywhere  overlying  the  Venus  cancellata  bed,  which  in  turn  here 
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and  there  exposes  the  older  fossiUferous  deposits  beneath  ;  these,  how- 
ever, are  practically  all  concealed  beneath  the  water's  level. 

The  fresh-water  limestone  forms  the  bed-rock  of  the  beautiful  "prairie  " 
or  meadow  land  which  opens  out  immediately  above  Fort  Thompson, 
and  which  soon  passes  off  into  the  region  of  endless  swamps  and  ever- 
glades that  continue  to  the  Okeechobee  wilderness.  There  can  be  little 
question,  it  appears  to  me,  that  this  vast  area  of  scattered  ponds  and 
swamps  marks  the  site  of  an  ancient  continuous,  or  nearly  continuous, 
body  of  fresh  water,  which  covered  the  region  in  the  form  of  a  vast  shal- 
low lake,  and  whose  origin  is  probably  to  be  traced  back  to  the  period 
when  the  land  gradually  emerged  from  the  sea.  The  general  configura- 
tions of  the  country,  and  the  broad  extent  over  which  the  limestone  (or 
its  remains)  is  spread,  leave  little  doubt  in  my  mind  as  to  a  former  union 
of  the  present  scattered  waters,  whose  isolation  may  have  been  brought 
about  principally  as  the  result  of  vegetable  growths,  or  of  this  in  combina- 
tion with  actual  desiccation. 

The  limestone  has  been  traced  eastward,  as  reported  by  Captain 
Menge,  the  officer  in  charge  of  the  dredging  operations  connected  with 
the  Okeechobee  Canal,  for  a  considerable  number  of  miles,  disappearing  * 
at  a  depth  of  five  feet  two  inches  beneath  the  canal  surface,  about  three 
miles  west  of  Lake  Hikpochee.  We,  ourselves,  traced  the  extension  of 
the  limestone  for  nearly  this  distance  by  means  of  the  scattered  shell 
remains  (fossils),  which  at  intervals  were  dredged  up  from  the  bottom  of 
the  canal.  All  the  molluscan  forms  occurring  in  the  limestone  are 
identical  with  species  now  living  in  the  river,  and  consist  mainly  of 
Planorbis  {Physd)  scalaris,  innumerable  shells  of  which,  evidently  distrib- 
uted at  a  period  of  recent  high-water,  are  scattered  over  the  open  tracts, 
and  in  crevices  on  the  trunks  of  trees.  I  obtained  specimens  from  tree- 
trunks  at  an  elevation  certainly  not  less  than  lo  or  12  feet  above  water- 
level,  but  the  high-waterline  marked  on  the  palmetto  trunks — the  traces 
of  a  recent  overflow — was  still  much  above  this,  probably  fully  six  or 
eight  feet. 

*■  That  is  to  say,  had  not  been  traced  further,  but  there  can  be  no  question  as  to  its 
extension  beyond  this  point. 
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THE  OKEECHOBEE  WILDERNESS. 


Almost  immediately  after  passing  out  of  the  cut  which  the  Caloosa- 
hatchie  has  excavated  in  the  limestone  at  Fort  Thompson  our  schooner 
was  fouled  on  one  of  the  banks  that  obstruct  the  upper  channel,  and 
we  were  compelled  to  lie  over  for  upwards  of  an  hour.  The  current 
was  here  particularly  swift,  and  it  was  only  after  a  most  determined  effort 
on  the  part  of  our  captain,  who  succeeded  in  beaming  up  the  ship  by 
wedging  one  of  our  dingeys  under  its  bow,  that  we  were  able  to  get  off 
at  all.  We  had  suddenly  missed  the  channel  proper,  but  the  stranding 
was  the  first  indication  we  received  of  our  having  gone  astray,  an  expe- 
rience which  we  had  already  lived  through  on  more  than  one  occasion 
during  our  Florida  campaign.  The  water  was  literally  alive  with  coots, 
whose  break  through  the  surface  echoed  from  far  and  near  over  the 
solitudes.     Large  numbers  of  ducks  were  also  hidden  in  the  sedge. 

Prior  to  the  operations  of  the  Florida  land  improvement  company, 
whose  dredgings  have  succeeded  in  opening  a  navigable  channel  of  a 
few  feet  depth  of  water,  this  point  was  practically  the  head  of  navi- 
gation of  the  river,  which  here  emerges  from  a  vast  expanse  of  almost 
impenetrable  sedge  and  saw-grass.  Light  boats,  after  being  transported 
over  the  rapids,  could  still  ascend  the  stream  for  a  distance  of  several 
miles,  winding  tortuously  through  the  mazes  in  which  the  stream  is 
ultimately  lost.  The  newly  excavated  canal  follows  for  some  distance 
the  actual  line  of  the  river,  being  merely  an  extension  of  the  stream,  but 
after  passing  through  Lake  Flirt — at  the  time  of  our  visit  scarcely  more 
than  a  swamp  tract  larg'ely  overgrown  with  grass,  flag,  and  various  water- 
plants — almost  completely  leaves  the  bed  of  the  old  stream,  which  appears 
here  and  there  meandering  through  the  wilderness  of  morass,  and  pur- 
sues a  more  nearly  direct  course  to  Lake  Hikpochee,  over  a  total  distance 
of  some  seventeen  miles. 

The  depth  of  water  in  the  canal  varied  from  about  four  to  six  feet, 
while  the  current  was  running  at  the  rate  of  probably  not  less  than  two 
miles  an  hour,  if  not  more.  We  had  the  advantage  of  a  favorable  wind, 
and  made  the  passage  before  nightfall,  keeping  hard  on  to  the  bank  over 
which  our  boom  felled  the  grass  like  so  much  broken  chaff  As  far  as 
the  eye  could  reach  this  almost  boundless  expanse  of  grass,  relieved  at 
intervals  by  oases  of  the  most  luxuriant  verdure  of  palms  and  cypresses. 
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constituted  the  landscape ;  the  general  growth  was  about  six  to  ciglit  feet 
in  height,  dense  to  impenetrability,  but  in  some  places  it  was  very  much 
higher,  and  completely  shut  off  from  view  all  but  the  narrowest  vistas. 
We  found  here  a  virtual  paradise  for  birds.  The  red-winged  starling, 
merrily  contesting  with  the  more  sombre  crow-blackbird  a  peaceful  habi- 
tation along  the  immediate  banks  of  the  canal,  appeared  in  almost  count- 
less numbers,  pealing  forth  a  continuous  and  perpetual  strain  of  song, 
while  hundreds  of  herons,  egrets,  and  ibises,  decked  in  the  majesty  of 
their  full  plumes,  disported  among  the  inner  recesses  of  the  morass,  or 
flecked  with  so  many  specks  of  white  the  clumps  of  trees  that  had  been 
.selected  for  their  heronries.  An  occasional  limpkin  or  courlan  {Aramtis 
pictiis)  might  be  observed  hovering  over  a  mud-flat,  but  more  commonly 
its  presence  is  announced  through  a  peculiar  distressing  cry,  from  which, 
not  inaptly,  the  bird  has  received  the  name  of  screamer.  On  our  return 
journey  over  the  same  ground  we  observed,  associated  with  the  white 
herons  and  ibises,  two  flocks  of  the  roseate  spoon-bill,  a  bird  not  exactly 
uncommon  in  these  regions,  and  known  to  the  inhabitants  as  the  "  pink 
curlew." 

We  were  much  surprised  at  the  abundance  of  alligators,  whose 
freshly  made,  or  but  recently  deserted,  "beds"  appeared  all  along  the 
banks.  At  intervals  of  almost  ever>'  few  hundred  feet  one  of  these  grim 
monsters  of  mail,  disturbed  by  our  approach,  w'ould  rise,  and  suddenly 
turning  upon  itself,  plunge  from  its  sunny  retreat  into  the  cooler  shades 
below,  disappearing  only  to  reappear  after  the  disturbing  element  had 
passed.  A  limited  number  of  individuals,  especially  young  forms,  took 
no  notice  of  our  approach,  retaining  an  air  of  composure  in  their  siestas 
which  seemingly  no  ordinary  incident  could  disturb  ;  but  the  greater 
number  of  the  individuals  took  to  flight  apparently  before  our  approach 
had  actually  been  noticed,  except  in  so  far  as  it  had  been  announced  by 
the  displaced  water  of  the  boat  spreading  commotion  in  advance  of  our 
own  coming.  As  many  as  six  or  sc\'en  of  these  animals  could  at  one 
time  be  observed  from  our  vessel,  lazily  crossing  and  recrossing  the  canal, 
sometimes  submerged  to  the  extent  that  only  the  extremity  of  the  snout 
and  the  large  eyes  were  visible,  at  other  times  extended  out  on  the 
surface  for  nearly  their  full  extent.  It  is  not  often,  I  believe,  that  one 
has  an  opportunity  of  observing  these  animals  attack  their  prey,  but  I 
was  fortunate  on  one  occasion  to  detect  a  small  alligator  seize  a  turtle  by 
its  protruded  neck,  and  draw  it  beneath  the  water.  This  is  the  only 
instance  during  our  entire  trip  that  one  of  these  animals  was  observed  in 
the  act  of  feeding. 

The  shallowness  of  the  water  in  the  canal  permitted  us  to  make  con- 
siderable use  of  our  landing-net,  which,  however,  brought  nothing  to  the 
surface  but  the  few  freshwater  mollusks,  recent  and  fossil,  whose  species 
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made  up  the  bulk  of  the  limestone  exposed  at  Fort  Thompson.  The 
bottom  is  very  largely  overgrown  with  a  species  of  Myriophyllum  (?), 
which  is  especially  abundant  on  the  sands.  We  dragged  in  Lake  Flirt, 
but  failed  to  detect  anything  of  significance  in  the  mass  of  black  vegetable 
muck  with  which  our  dredge  came  loaded  to  the  surface. 

The  elevation  above  sea  level  of  the  east  end  of  the  canal,  or  where  the 
canal  issues  from  Lake  Hikpochee,  is  20-22  feet,  or  about  1 1  feet  above  the 
base  of  operations  near  Fort  Thompson.  This  would  give  a  fall  of  10-12 
feet  in  a  course  of  some  fifteen  miles,  an  average  of  somewhat  less  than 
a  foot  to  the  mile.  There  can  be  no  question,  it  appears  to  me,  that 
Lake  Hikpochee  was  the  true  source,  beyond  head-springs,  of  the 
Caloosahatchie,  although,  as  I  am  informed  by  Captain  Menge,  it  was 
found  impossible,  during  the  survey  of  the  canal-route,  to  trace  that 
river  into  the  lake,  the  farthest  accessible  point  on  the  stream,  where  it 
eventually  loses  itself  in  the  maze  of  saw-grass,  being  still  removed  some 
distance  from  its  western  border.  Doubtless,  however,  the  water  of  the 
saw-grass  country  is  in  large  part  an  oozing-out  product  derived  from 
the  lake,  just  as  the  waters  of  the  more  southern  Everglades  represent 
a  similar  outflow  from  Lake  Okeechobee.  Indeed,  in  view  of  the  very 
nearly  uniform  level  occupied  by  the  two  lakes,  and  the  swamp  character 
of  the  intervening  territory,  it  is  more  than  probable,  despite  the  existence 
of  a  low  dividing  ridge,  that  the  last  named  lake  is  itself,  whether  directly 
or  indirectly,  the  most  important  contributor  to  the  river's  basin,  largely 
regulating  the  height  of  its  waters,  and  of  those  of  the  smaller  sister 
lake  lying  to  the  west. 

We  traversed  the  lake  (Hikpochee)  in  a  direction  slightly  north  of 
east,  at  a  point  where  its  width  was  estimated  to  be  about  seven  miles. 
The  north  shore  was  visible  for  much  of  the  distance,  but  in  the  south 
no  bounding  line  could  be  detected.  It  is  remarkable,  in  view  of  the 
broad  extent  of  this  beautiful  sheet  of  water,  that  even  as  late  as  1875 
its  very  existence  should  have  been  doubted.  The  following  quotation 
is  taken  from  Dr.  Kenworthy's  narrative  of  a  journey  in  Southern 
Florida,  published  in  Hallock's  "Camp  Life  in  Florida"  (p.  298-9):  "An 
examination  of  Drew's  and  Colton's  maps  will  show  a  large  lake  existing 
at  Fort  Thompson,  and  another  some  miles  east,  named  Hickpochee. 
These  bodies  of  water  only  exist  in  the  imagination  of  map-makers  .  .  . 
We  instituted  many  inquiries  of  Indians,  settlers  and  cattle-drivers 
regarding  Lake  Hickpochee,  but  all  scouted  the  idea  of  its  existence." 

We  took  numerous  soundings,  which  gave  an  average  depth  of  water 
along  the  line  of  passage  of  upwards  of  ten  feet,  the  lead  at  no  place  in- 
dicating a  drop  of  over  fifteen  feet.  The  bottom  appeared  to  be  largely 
overgrown  with  the  same  plant  which  we  had  observed  in  the  canal, 
and   which,   in    its   profu.se   development,   prevented    the   dredge   from 
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reacliing  the  actual  bottom  of  the  lake.  I  have  little  doubt,  that  the 
true  fundament  is  a  compact  sand,  similar  to  that  which  we  sub- 
sequently found  to  constitute  the  floor  of  Lake  Okeechobee,  although 
along  the  eastern  border  of  the  lake,  especially  at  the  mouth  of  the 
Okeechobee  canal,  a  vast  accumulation  of  black  vegetable  muck,  con- 
taining much  woody-fibre,  and  representing  the  incipient  stages  of  peat 
formation,  clogged  the  waters  over  considerable  areas.  The  fauna  of  the 
lake  appears  to  be  a  very  deficient  one,  if  we  may  be  allowed  to  judge 
from  the  character  of  our  drags.  Apart  from  a  few  Unios  and  Paludinas 
obtained  in  one  of  the  western  bays,  the  dredge,  in  several  trials,  brought 
to  the  surface  from  deepest  water  (fifteen  feet)  only  the  red  larvje  of  a 
species  of  annelid,  a  form  which  was  also  subsequently  obtained  in  Lake 
Okeechobee.  The  fact,  however,  that  the  dredge  in  most  instances  did 
not  completely  penetrate  the  grass-growth  covering  the  bottom,  accounts 
in  a  measure  for  the  poverty  of  the  catch  ;  but  yet  the  almost  total 
absence — indeed,  it  might  practically  be  said,  total  absence — of  animal 
forms  in  the  grass  with  which  the  net  came  up  loaded,  is  certainly  very 
surprising,  and  argues  strongly  for  an  actual  deficiency  in  the  lake  fauna. 
Several  species  of  fish,  among  them  the  bass,  were  fairly  abundant  in  the 
eastern  shallows,  where  we  also  obtained  a  specimen  of  the  alligator-gar, 
and  a  number  of  alligators.  None  of  the  last  named  animals  were 
observed  to  pass  far  into  the  lake. 

Contrary  winds,  and  a  powerful  current,  probably  not  less  than  three 
miles  an  hour  in  the  inflowing  canal,  prevented  us  from  continuing  our 
journey  during  the  day  beyond  the  eastern  margin  of  the  lake.  We 
tried  the  plan  of  warping,  i.  e.,  pulling  the  boat  by  means  of  a  long  line 
doubled  over  advanced  stakes,  but  were  compelled  to  desist  after  a  drag 
of  a  few  hundred  feet,  and  after  very  nearly  meeting  with  a  serious  mis- 
hap. Only  four  miles  intervened  between  us  and  the  large  body  of  water 
which  so  many  before  us  had  vainly  attempted  to  reach,  and  concerning 
which  so  many  vague  and  contradictory  reports  had  been  spread.  I 
allowed  myself  to  be  hoisted  to  the  mast-head,  whence,  with  the  aid  of  a 
powerful  field-glass,  I  obtained  an  unbroken  survey  of  the  surroundings. 
To  the  north  and  east  the  eye  wandered  over  an  almost  unbroken  ex- 
panse of  swamp  low-land — here  and  there  a  few  clumps  of  hard  wood 
relieving  the  monotony  of  the  endless  sea  of  saw-grass — while  to  the 
west  the  low  line  of  sedge,  making  the  western  boundary  of  the  lake, 
could  just  be  distinguished.  I  had  expected  to  obtain  a  fairly  good  view 
of  Okeechobee,  but  a  lowering  sky,  combined  with  an  intervening  fringe 
of  willow  scrub,  practically  shut  out  the  object  of  my  search,  although 
from  an  occasional  momentary  shimmer  I  could  just  determine  the  posi- 
tion of  the  ruffled  waters  of  the  lake,  and  mark  a  boundar>'  to  the  dreary 
waste  of  Everglades. 


38  TRANSACTIOXS    OF    THE    WAGNER    FREE 

The  next  morning,  with  a  favorable  wind,  we  made  the  connecting 
passage  in  less  than  two  hours.  The  waters  of  the  canal  teemed  with 
alligators,  and  we  also  observed  several  turtles  sunning  on  the  bank. 
At  the  west  end  of  the  canal  we  obtained  specimens  of  Ainpullaria 
dcprcssa,  Liinnea  cohimclla,  Physa  gyrina,  and  SpIuBrmm  stamincum, 
and  also  a  variety  of  freshwater  shrimp;  and  at  the  eastern  extremity 
Unio  Buckleyi,  U.  aviygdahim,  and  Paludina  lincata.  The  last  two,  in 
addition  to  Ampullaria,  were  also  brought  up  by  the  dredge  from  about 
its  middle  course. 
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LAKE    OKEECHOBEE. 

The  exploration  of  the  Okeechobee  region  consumed  the  better  part 
of  six  days,  during  which  time  we  made  a  traverse  or  examination  of 
probably  not  much  less  than  one-half  the  area  covered  by  the  lake.     Our 
course  from  the  mouth  of  the  canal,  which  is  marked  by  a  fan-ly  conspic- 
uous  barrel-shouldered    cypress,  was  S.  by  E.  to  Observat.on   Island, 
about  seven  miles,  two  miles  S.  W.  to  the  western  shore   fifteen  miles 
almost  due  north  to  beyond  the  mouth  of  Fish-Eatn.g  Creek,  on  the 
northwest  shore,  fifteen  miles  E.  N.  E.  to  the  mouth  of  Taylor  s  Creek, 
which  forms  the  extreme  northern  (northeastern)  apex  of  the  lake,  two 
miles  W.  to  Eagle  Bay,  and  twenty-two  miles  S.  W.  to  the  canal.     The 
distances  here  given  are  those  of  dead  reckoning,  but  the  experience  of 
our  captain  in  calculations  -of  this  kind  leads  me  to  suppose  that  the 
figures  are  not  very  far  removed  from  the  truth.     It  will  thus  be  seer^ 
that  our  direct  examination  was  confined  principally  to  the  western  and 
northern  sections  of  the  lake,  but  from  our  position  at  Taylor  s  Creek  we 
had  a  clear  sweep  of  some  ten  additional  miles  of  the  eastern  shore  as 
well      How  much  further  to  the  south  beyond  the  furthest  point  reached 
by  us  the  lake  extends,  I  am  unprepared  to  say ;  nor  can  I  determine  this 
question  from  any  of  the  numerous  hypothetically  constructed  maps  ot 
the  region.     It  is,  I  believe,  safe  to  say  that  there  is  not  a  single  map 
that  re'presentswith  even  approximate  correctness  *- contours  of  this 
vast  body  of  water ;  indeed,  the  majority  of  the  maps  pubhshed  and  no 
less,  the  descriptions,  run  so  wide  of  the  mark  in  their  delineations    1  at 
practically  no 'reliance  can  be  placed  upon  them.     And  *-  -^-- 
applies  equally  to  the  maps  published  with  the  sanction  of  the  State  or 
General  Government  and  those  prepared  in  the  n.terest  of  specu.1    and 
or  railroad  companies.     Thus,  on  nearly  all  the  maps  the  mouth  of  the 
drainage  canal  is  represented  as  opening  considerably  to  the  south  of  the 
media,:  line  of  the  lake,  while  Obsei^ation  Island  is  located  immedate^ 
abreast  of  this  opening,  or  even  considerably  to  the  north  of  it !     It  has 
already  been  seen  that%he  true  position  of  the  island  is  several  mi  es  to 
he  so' theast  of  the  canal.     The  limited  time  at  our  comnrand  unfo  - 
tunately  did  not  permit  us  to  establish  the  exact  position  of  the  cana 
o'^ng,'  but  that'it  could  not  be  much,  if  anything,  below  the  m^d  le 
o?  the    lake,    is    conclusively    shown    by    the    open    water-way    which 
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extends  miles  beyond  Obserxation  Island.  Again,  on  such  maps  where 
the  position  of  Observation  Island  relative  to  the  canal  is  in  a  measure 
correctly  located,  two  other  islands,  one  of  which  is  the  Observation 
Island  of  most  cartographers,  figure  north  of  the  canal;  neither  of  these 
islands  could  we  discover,  nor  do  they  appear  to  exist  in  fact,  unless 
under  tlie  name  island  it  is  intended  to  include  sundry  island-like  clumps 
of  willows  and  cypress  which  at  intervals  break  off  from,  or  lie  under  the 
lee  of,  the  shore.  The  extreme  length  of  the  lake  is  generally  conceived 
to  be  upwards  of  forty  miles,  and  on  some  maps,  e.  g.,  the  United  States 
Land  Office  map  of  1882,  Granville's  map  of  1886,  is  placed  as  high  as 
fifty  miles.  Both  of  these  figures  I  believe  to  be  largely  in  excess  of 
the  truth,  although,  from  our  failure  to  reach  the  southern  extremity, 
I  might  be  debarred  from  making  a  positive  statement  to  tliat  effect. 
But  every  indication  leads  in  the  direction  of  exaggeration  in  the 
generally  received  figures.  That  the  delineated  dimensions,  or  the 
dimensions  taken  between  well  a.scertained  points,  are  entirely  illusory 
there  can  be  no  doubt.  Thus,  on  the  two  maps  above  mentioned,  the 
position  approximately  corresponding  with,  or  intended  to  represent,  the 
opening  of  the  canal  is  placed  nearly  thirty  miles  south  of  the  northern 
apex  of  the  lake,  Taylor's  Creek ;  whereas,  as  a  matter  of  fact,  the  dia- 
gonal distance  uniting  these  two  points,  as  measured  by  our  dead- 
reckoning,  was  certainly  not  more  than  some  twenty  or  twenty-two  miles. 
Making  the  necessary  allowance  for  this  shrinkage  in  the  northern  half 
of  the  lake,  and  granting  the  correctness  of  the  southern  half  as  deline- 
ated, the  total  length  would  scarcely  exceed  thirty-six  or  thirty-seven 
miles.  My  own  impression,  however,  is,  that  the  lake  is  still  considerably 
shorter,  probably  not  very  much  over  thirty  miles.  As  to  the  greatest 
width  of  the  lake  I  can  offer  no  opinion,  not  having  seen  the  eastern 
shore  except  along  the  northeast  border. 

Another  error,  freely  perpetuated  on  our  maps,  is  the  location  of  the 
mouth  of  the  Kissimmee  River,  which  is  made  to  correspond  with  the 
northern  or  northeastern  apex  of  the  lake.  This,  as  has  already  been 
seen,  is  occupied  by  a  broad  bayou  known  as  Taylor's  Creek,  which  is 
distant  a  considerable  number  of  miles  to  the  east  or  northeast  of  the 
Kissimmee.  The  closed  or  obscured  opening  of  the  latter  stream,  which 
is  in  a  grass  country,  renders  it  difficult  to  find,  whereas  the  boundaries 
of  Taylor's  Creek  are  sharply  defined  by  opposing  walls  of  noble  cypresses, 
which  from  their  great  height,  125  feet  or  more,  present  the  appearance 
from  a  distance  of  low  bluffs.  The  break  in  the  shore-line  is  here  very 
distinct,  and  is  apparent  at  a  distance  of  several  miles ;  hence,  by  some 
navigators  of  the  lake  the  opening  is  mistaken  for  the  mouth  of  the 
Kissimmee,  and,  doubtless,  frequently  officially  reported  as  such.* 

*  Mr.  F.  A.  Ober  (Fred.  Beverly),  in  his  narrative  of  the  "Okeechobee  E.\pedition," 
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Physical  Featukes  of  the  Lake.  Tlie  lake  may  perhaps  best  be 
described  as  a  vast  shallow  pan  of  freshwater,  which  probably  nowhere 
much  exceeds  twenty  feet  in  depth.  We  took  numerous  soundin<;s  all 
along  our  course,  probably  fifty  or  more,  which  gave  an  average  depth 
ranging  from  about  seven  to  ten  feet.  The  deepest  sounding,  made  on 
the  diagonal  connecting  Taylor's  Creek  and  the  mouth  of  the  canal, 
about  four  miles  S.  W.  of  Eagle  Bay,  gave  fifteen  feet,  but  this  is  the 
only  instance  where  we  obtained  this  depth.  Captain  Strobhar,  however, 
informs  me  that  on  a  previous  occasion,  and  not  very  far  from  the  same 
spot,  he  obtained  22  feet.  There  is  good  reason  to  believe,  seeing  the 
general  uniformity  of  the  bottom,  that  this  figure  represents  the  approxi- 
mate extreme  depth  of  the  lake,  and  that  only  at  very  exceptional  inter- 
vals does  this  amount  of  depression  in  the  basin  obtain. 

Practically,  therefore,  the  bottom  represents  a  flat  plain,  elevated 
some  7-15  feet — in  places  le.ss — above  sea-level.  The  same  plain  is 
manifestly  continued  into  the  floor  of  Lake  Hikpochee — which,  as  has 
been  seen,  has  the  approximate  depth  of  Lake  Okeechobee — and,  doubt- 
less, forms  also  the  true  fundament  to  the  vast  series  of  swamps  and 
everglades  which  on  all  sides  surround  these  two  larger  bodies  of  water. 
W'e  sounded  at  many  points  in  the  channels  running  into  the  grass  and 
in  the  cypress  thickets,  and  usually  found  a  considerable  depth  of  water, 
6-8  feet,  or  even  more,  and  where  the  bottom  was  reached  in  these 
shallows  it  consisted  almost  invariably  of  vegetable  muck,  of  which 
there  appears  to  be  a  heavy  accumulation,  and  not  of  the  solid  siliceous 
sand  which  we  everywhere  found  to  constitute  the  floor  of  Okeechobee. 
I  think  it  may  be  safely  assumed  that  this  vast  lacustrine  plain  of 
the  Floridian  peninsula  represents,  practically  unmodified,  the  surface 
of  the  country  as  it  appeared  at  the  time  of  its  latest  (or  only)  emergence 
from  the  sea.  Whether  or  not  a  salt-water  lake  was  formed  immediately 
after  the  elevation  of  the  land,  from  which  through  gradual  alteration 
and  a  steady  indraught  of  fresh-water,  the  present  lacustrine  system  of 
waters  was  ultimately  developed,  I  am  unable  to  say,  although  the 
presumption  would  probably  be  that  there  was  no  such  formation. 
Yet  it  is  not  exactly  impossible  that  the  reverse  was  the  case.     We  failed 

published  in  "Camp  Life  in  Florida"  (1S76),  states  that  "Taylor's  Creek,  and  another 
smaller,  empty  into  the  lake  within  ten  miles  of  the  Kissimmee,  but  their  channels  are  so 
choked  with  water-lettuce  and  lilies  that  an  experienced  eye  is  required  to  discern  them" 
(p.  251).  What  the  "smaller"  stream  may  be  it  is  difficult  to  say;  but  surely  Mr.  Ober 
could  not  have  properly  identified  Taylor's  Creek,  when  he  refers  to  the  difficulty  of 
determining  its  channel.  The  high  belt  of  cypress  on  either  side  marks  it  out  absolutely. 
The  broad  sheet  of  water  at  the  time  of  our  visit  was  entirely  destitute  of  lettuce  at  its 
mouth,  nor  does  it  seem  possible  that  it  could  ever  be  seriously  clogged  at  its  junction  with 
the  lake.  Mr.  Ober's  references  to  the  contours  of  the  lake  are  exceedingly  vague,  and  in 
a  manner  contradictory,  so  that  little  dependence  can  be  placed  upon  them.  Fish-Eating 
Creek  is  erroneously  said  to  empty  into  the  lake  almost  opposite  Observation  Island  ! 
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to  detect  any  salinity  in  the  water,  whicli  is  fairly  potable,  nor  did  we 
discover  the  remotest  traces  of  any  saliferous  deposit.  On  the  other 
hand,  however,  the  \'alves  of  Vemcs  canccllata  were  thrown  up  in  con- 
siderable numbers  both  along  the  beach  of  Observation  Island  and  near  the 
mouth  of  Taylor's  Creek,  and'  I  also  succeeded  in  scooping  up,  by  means 
of  the  landing-net,  a  fairly  large  fragment  q{  Fulgnr  perversus,  and  a  single 
shark's  vertebra.  The  shells  were  all  badly  worn,  and  had  more  the 
appearance  of  the  specimens  contained  in  the  banks  of  the  Caloosahat- 
chie  than  of  the  living  form,  and  I  am,  hence,  inclined  to  the  opinion 
that  they  represent  fossils  rather  than  living  specimens.  They  may  have 
been  washed  out  of  the  Post-Pliocene  Venus  canccllata  bed,  which  almost 
positively  underlies  the  lake,  buried  some  distance  beneath  the  sand. 
There  appears  to  be,  however,  no  means  of  absolutely  determining  this 
point.  That  the  marine  animals  above  mentioned  may  have  succeeded 
in  introducing  themselves  at  a  comparatively  recent  period,  after  the 
complete  formation  of  the  fresh-water  lake,  is  just  barely  possible,  but 
very  unlikely.  In  our  numerous  drags  we  failed  to  bring  up  a  single 
living  marine  type  of  animal,  nor  even  a  fragment  that  could  reasonably 
be  referred  to  a  living  animal  of  such  type — unless,  indeed,  the  numerous 
individuals  of  a  species  of  Pandalus,  a  caridid  shrimp  common  to  the 
waters,  be  taken  to  indicate  such  an  organization.*  This  shrimp  was 
also  found  in  Lake  Hikpochee. 

It  is  frequently  conceived,  and  as  often  reported,  that  Lake  Okeechobee 
is  a  \ast  swampy  lagoon,  or  inundated  mud-flat,  the  miasmatic  emana- 
tions arising  from  which  render  access  to  it  a  matter  of  considerable 
risk  or  caution.  This  is  very  far  from  being  its  true  character.  The 
lake  proper  is  a  clear  expanse  of  water,  apparently  entirely  free  of  mud- 
shallows,  and  resting,  as  has  already  been  stated,  on  a  firm  bed  of  sand. 
All  our  soundings  and  drags  indicate  that  this  sand  is  almost  wholly 
destitute  of  aluminous  matter,  and  nowhere,  except  on  the  immediate 
borders,  where  there  is  a  considerable  outwash  of  decomposed  and 
decomposing  vegetable  substances,  is  there  a  semblance  to  a  muddy 
bottom.  The  water  itself,  when  not  disturbed,  is  fairly  clear,  and 
practically  agreeable — although  held  in  bad  repute  by  the  few  who  have 
visited  its  shores — and  by  the  greater  number  of  our  party  it  was  used 
in  preference  to  the  barrel-water  with  which  the  schooner  was  provided. 
More  generally,  however,  it  is  tossed  into  majestic  billows,  which  rake 
up  the  bottom,  and  bring  to  the  surface  a  considerable  infusion  of  sand, 
rendering  the  surface  murky.  Steadily  blowing  winds  are  frequent, 
presaging    heavy   swells;    we  were   compelled   to   lie   at   anchor   for  an 

*  A  diminutive  shell,  much  resembling  in  outline  certain  forms  of  Bythinella,  but  with 
a  longitudinally  costulated  surface,  was  sufficiently  plentiful  in  the  grass  brought  up  by  the 
dredge;  its  affinities  could  not  be  definitely  determined. 
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entire  day  during  one  of  tliese  hiyh  seas,  wlien  the  waves  beat  most 
unmercifully  against  our  little  craft. 

The  border  line  of  the  lake  is  in  most  places  not  absolutely  defined, 
owing  to  a  continuous  passage  of  the  open  waters  into  those  of  the 
Everglades  ;  on  the  whole,  however,  the  delimitation  of  the  latter  region 
is  fair])-  well  marked,  the  growth  of  saw-grass  or  flag  terminating  rather 
abruptl}-.  Where  the  Everglades  constitute  the  border  line,  which  is  the 
case  for  the  greater  part  of  the  west  coast,  there  is  n.ecessarily  no  true 
shore,  and,  indeed,  it  is  the  common  supposition  that  no  landing  can  be 
effected  in  such  a  region.  This  supposition  is,  doubtless,  true  in  its 
general  application,  but  not  absolutely  so.  We  secured  a  landing 
opposite  Observation  Island  at  a  spot  where  the  vegetable  accumulation, 
living  and  dead,  of  flag,  lily,  and  grass  was  so  dense  as  to  permit  of  a 
safe  footing,  although  numerous  holes  and  pit-falls  eveiywhere  revealed 
the  unstable  character  of  the  fundament.  A  pole  could  readily  be  thrust 
into  this  vegetable  bottom  to  a  depth  of  four  or  five  feet,  or  even  more. 

For  some  distance  along  the  north  shore,  but  more  particularly  on  the 
northeast,  there  is  a  true  beach  line,  made  up  of  oceanic  sand.  This  beach 
extends  for  nearly  two  miles  almost  due  west  of  the  mouth  of  Taylor's 
Creek,  and  probably  not  less  than  eight  or  ten  miles,  if  not  considerably 
further,  to  the  southeast  of  that  stream.  It  shelves  very  gradually  into 
the  lake,  and  rises  out  of  it  with  the  same  moderate  slope.  At  the  localities 
visited  by  us  I  nowhere  found  it  to  rise  more  than  about  four  or  five  feet 
above  the  surface  of  the  water,  although  not  unlikely  it  may  attain  a 
greater  elevation.  It  everywhere  supports  a  dense  growth  of  hard  woods 
— oak,  maple,  palmetto,  etc. — which  form  a  fringe  to  the  almost  intermin- 
able expanse  of  saw-grass  and  cypress-swamp  which  follows  at  a  very 
moderate  distance  in  the  rear. 

Observation  Island. — This  island,  which  lies  a  few  miles  S.  by  E.  or 
S.  E.  of  the  mouth  of  the  canal,  is  perhaps  the  largest  island  in  the  lake, 
although  not  impossibly  some  larger  island  may  exist  in  the  southern 
bayous  not  yet  explored.  It  is  currently,  and  even  officially,  reported  to 
be  some  two  miles  in  length,  but  I  much  doubt  if  its  greatest  (north  and 
south)  expanse  greatly  exceeds  a  half-mile,  or,  at  the  utmost,  three- 
quarters  of  a  mile.  Along  its  western  and  southern  borders  it  is  well- 
nigh  inaccessible,  owing  to  a  heavy  growth  of  small  cypress  and  custard- 
apple  (?),  whose  gnarled  stems  and  stumps  form  an  effective  barrier  to 
approach.  On  the  east,  as  also  on  the  north,  there  is  a  much  more 
open  sand-beach,  on  which  there  was  a  considerable  break  of  water  at  the 
time  of  my  visit.  The  width  of  the  island  is  at  all  points  very  insignifi- 
cant, and  the  elevation  probably  nowhere  exceeds  four  or  five  feet. 

Numerous  birds  take  shelter  in  the  almost  inaccessible  recesses  of 
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this  water-bound  islet,  which  is  reputed  to  be  one  of  the  most  favored  of 
the  Floridian  heronries.  We  observed  towards  night-fall  large  flocks  of 
the  white  ibis  migrating  hither,  and  similar  departures  in  early  morning. 
The  great  white  heron  and  the  egret  were  also  sufficiently  plentiful,  but 
perhaps  less  so  than  the  water-turkey  or  snake-bird,  whose  stoical  but 
uncouth  presence  gave  life  to  the  miniature  wilderness. 

The  only  other  animals  beyond  birds  collected  on  the  island  were  a 
few  insects,  a  scorpion,  several  centipedes  (lulus),  and  species  of  Limnca, 
Planorbis,  Physa,  and  Cyclas. 

Taylor's  Creek. — We  spent  somewhat  more  than  two  days  in  the 
exploration  of  this  stream,  anchoring  a  short  distance  above  its  mouth 
in  eight  feet  of  water.  The  width  of  the  channel  is  at  this  point  several 
hundred  feet,  and  remains  uniform,  with  a  nearly  uniform  depth  of 
water,  for  not  much  less  than  a  half-mile,  or  even  more,  be\'ond  which 
it  gradually  begins  to  contract,  but  without  shallowing  to  any  extent. 
In  how  much  this  "  creek  "  is  a  true  creek  in  the  ordinary  acceptation  of 
the  word,  or  a  simple  bayou  opening  out  from  the  lake,  we  \vere  unable 
to  determine,  owing  to  the  vast  masses  of  floating  vegetation,  water-lettuce 
principally,  which  choke  the  different  channels  in  their  upper  courses, 
and  permitted  a  furthest  penetration  to  our  skiffs  of  probably  not  more 
than  two  or  two  and  a  half  miles.  I  found  an  unmistakable  outward 
current  during  my  first  ascent  of  the  creek  at  a  distance  of  over  a  mile 
from  its  mouth,  and  up  to  the  furthest  point  reached  by  me,  but  whether 
this  was  a  natural  current,  or  one  produced  as  the  result  of  direct  wind 
action,  or  as  depending  upon  a  recession  of  the  waters  of  the  lake,  could 
not  be  satisfactorily  ascertained.  During  my  second  ascent,  on  the  day 
following,  the  water  over  the  same  stretch,  or  over  a  part  of  it,  was  either 
stationary  or  slightly  receding  in  the  opposite  direction.  There  can  be 
no  doubt,  whatever,  that  the  direction  of  flow  up  to  the  farthest  point 
reached  by  us  is  largely  influenced  by  the  condition  of  the  lake — the 
rise  and  fall  of  its  waters  as  depending  upon  wind  action,  and  not  impos- 
sibly, also,  tidal  influences.  The  absence  of  shore-lines  and  of  other 
necessary  data  rendered  impossible,  during  the  short  period  of  our  stay, 
the  determination  of  the  actual  existence  of  tidal  action  in  the  lake. 
From  a  periodic  rise  and  fall  of  the  water  in  the  mouth  of  Taylor's 
Creek,  measuring  some  eight  or  ten  inches,  but  which  did  not  occur  at 
equal  periods  of  time,  I  am  inclined  to  believe  that  such  action  does  exist, 
although  the  question  can,  perhaps,  still  best  be  considered  an  open  one. 

The  great  body  of  Taylor's  Creek  opens  out  from  the  lake  northward 
for  about  three-quarters  of  a  mile,  or  a  full  mile,  is  then  deflected  north- 
westward, and  after  about  a  quarter  of  a  mile  divides  into  two  main  arms 
or  branches,  one  of  which  is  directed  to  the  west  and  the  other  con- 
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siderably  more  to  the  north.  But  no  direct  course  is  maintained  by 
either  of  these  branches  for  any  great  distance.  It  is  not  exactly  impos- 
sible that  other  branches,  choked  at  the  time  of  our  visit,  may  open  out 
at  seasons  into  the  main  channel  of  equal  value  with  the  above,  which 
we  were  unable  to  discover.  The  creek  receives  three  important  acces- 
sions from  the  east  before  the  first  deflection  above  indicated. 

Nowhere  along  that  portion  of  the  creek  explored  by  us  did  we  find 
a  true  bank  or  shore,  the  water  on  either  side  spilling  off  into  the  vast 
expanse  of  forest-swamp,  principally  cypress,  which  here  opens  out  from 
the  lake.  The  heaviest  timber  growth  is  along  the  eastern  tributaries 
and  immediately  about  the  mouth  of  the  creek,  where  the  parallel  walls 
of  majestic  cypresses,  draped  from  top  to  bottom  in  their  funereal  hangings 
of  Spanish  moss,  and  towering  to  a  nearly  uniform  height  of  125-150 
feet,  exhibit  to  surprising  advantage  the  sylvan  wonders  of  this  primeval 
solitude.  It  would  be  vain  to  attempt  to  depict  by  word  the  solemn 
grandeur  of  these  untrodden  wilds,  the  dark  recesses,  almost  untouched 
by  the  light  of  day,  that  peer  forbiddingly  into  a  wealth  of  boundless 
green — or  to  convey  to  the  mind  a  true  conception  of  the  exuberance  of 
vegetable  life  that  is  here  presented.  At  no  time  before  our  visit  had  I 
been  so  thoroughly  impressed  with  the  wild  grandeur  of  an  untrodden 
wilderness — nowhere  where  I  so  keenly  appreciated  the  insignificance  of 
my  own  humble  being  in  the  sea  of  life  by  which  I  was  surrounded. 

I  made  several  attempts  to  penetrate  the  maze  of  waters  that  consti- 
tute the  "floor"  of  the  forest,  and  out  of  which  the  latter  rises,  but  found 
the  tree-trunks  and  cypress  knees  almost  everywhere  too  numerous,  ren- 
dering it  impossible  to  direct  the  skiff.  The  water  was  uniformly  limpid, 
and  nowhere  did  it  appear  to  be  covered  with  a  miasmatic  scum  of  vege- 
table organisms.  Large  fields  of  lettuce  float  freely  on  its  surface,  impelled 
in  given  directions  by  the  ever-changing  currents  that  sweep  through  the 
interior;  where  heavily  packed  these  floating  gardens  are  practically 
impenetrable,  and  readily  carry  with  them  obstacles  of  a  movable  char- 
acter, such  as  a  boat,  that  might  be  caught  in  their  path. 

The  predominating  trees  of  these  swamps  are  the  cypress,  bay,  live- 
oak,  water-oak,  and  maple,  which  together  impart  the  physiognomy  to 
the  vegetation ;  occasional  palms  appear  here  and  there  in  the  less 
secluded  parts  of  the  forest,  but  evidently  neither  the  watery  bottom,  nor 
the  exclusion  of  light  which  the  dense  overhanging  canopy  of  interlaced 
branches  affords,  is  favorable  to  their  development.  Although  the  trees 
rise  to  a  very  considerable  height,  but  few  of  them  attain  to  really  great 
dimensions.  The  majority  of  the  larger  cypresses  do  not  exceed  five  or 
six  feet  in  diameter,  and  the  vast  bulk  of  the  trees  measure  still  less ; 
an  oak,  the  largest  tree  seen  on  the  creek,  was  estimated  to  measure 
about  eleven  feet  a  few  feet  above  the  roots.     A  remarkable  climbing 
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plant,  much  recalling  in  habit  the  cipo  matador  of  the  South  American 
forests,  accompanies  many  of  the  larger  trunks  very  nearly  to  their  loftiest 
crown,  holding  them  in  a  tight  embrace,  but  apparently  without  exercising 
much  compression,  or  causing  any  great  discomfort  to  its  host.  There 
are  usually  one  or  two  coils  on  a  trunk,  from  which  ponderous  cables, 
measuring  as  much  as  eight  or  ten  inches  in  diameter,  and  tapering 
inferiorly,  depend  in  straight,  or  very  nearly  straight,  lines  to  the  bottom. 
I  was  unfortunately  unable  to  identify  any  leaves  as  belonging  to  this 
plant,  which  possibly  ascends  as  a  feeble  climber  from  below,  and  attains 
its  great  expansion  in  its  upper  course.  The  absolutely  smooth  trunk  is 
grayish-white,  and  of  a  still  lighter  shade  than  that  of  the  water-oak.* 

Animal  life  is  very  prolific  in  these  wilds,  and  at  almost  all  times  the 
forest  resounds  with  the  echoes  of  some  of  its  more  musical  denizens — 
the  shrill  cry  of  the  limpkin  or  screamer,  the  hoarse  croak  of  the  great 
blue  heron,  or  the  castanet  rattle  of  that  amphibious  multitude,  the 
frogs,  whose  orchestration  appears  never  to  be  final.  Towards  even- 
tide, when  the  hooting  of  the  great  owl  bids  the  sun  to  hie,  and  calls  forth 
the  slumbering  voices  of  the  night,  the  dryadic  music  attains  its  highest 
pitch ;  once  more  the  castanet  rattle,  and  finally  all  is  quiet,  save  the 
hoarse  bellowing  of  the  alligator,  which  breaks  from  far  and  near  upon 
the  stillness  of  the  midnight  air. 

The  larger  birds,  such  as  the  herons,  snake-birds,  and  ibises  are  very 
abundant,  but  the  smaller  forms  were  at  the  time  of  our  visit  conspicuous 
by  their  absence.  We  found  no  trace  of  either  the  roseate  spoon-bill  or 
the  flamingo,  although  not  impossibly  both  are  found  here  at  certain 
seasons  of  the  year ;  the  latter  is  said  to  breed  along  the  southern  borders 
of  the  lake.  The  only  time  that  we  met  with  the  spoon-bill  was  during 
our  traverse  of  the  Okeechobee  canal,  in  the  Everglade  region  between 
Sugar-berry  and  Coffee-mill  hammocks.  We  observed  several  flocks,  of 
some  ten  to  thirty  individuals  each,  of  parakeets  on  Taylor's  Creek,  and 
obtained  one  specimen.  These  birds  frequent  the  loftiest  branches  of  the 
forest,  calling  attention  to  their  gambols  by  the  garrulous  tones  which 
they  unremittingly  send  forth. 

We  met  with  no  quadrupeds  in  the  region,  although  the  tracks  of  deer 
and  of  a  large  cat,  possibly  the  lynx,  were  fairly  abundant  on  the  sand  beach 
which  marks  the  entrance  to  the  Creek.  On  one  occasion  we  also  heard 
the  distant  cry  of  what  appeared  to  be  the  puma  or  Florida  lion.  Many 
of  the  smaller  quadrupeds,  doubtless,  are  found  here,  and  possibly  even  in 
considerable  numbers,  but  we  had  no  occasion  to  come  across  their  tracks. 

•  Prof.  Gray  has  kindly  directed  my  attention  to  the  habits  of  Clusia,  to  which  not 
unlikely  the  plant  above  described  belongs.  It  appears,  however,  to  be  very  distinct  from 
Clusia flava,  and  may,  therefore,  represent  a  species  not  hitherto  described  as  a  number  of 
the  American  flora. 
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The  bass  is  sufficiently  plentiful  in  the  Creek,  and  probably  constitutes  a 
considerable  part  of  the  food  of  the  alligator,  which  literally  swarms 
here.  We  were  more  than  astonished  at  the  vast  numbers  of  these 
creatures,  which  could  be  seen  or  heard  at  almost  every  point — here 
lazily  swimming  on  the  surface,  there  reclining  on  an  intermatted  bank, 
or  again  splashing  unseen  from  a  bed  of  lettuce  and  flag.  We  observed 
at  one  time  from  the  deck  of  our  boat  no  less  than  nine  of  these  animals 
unconcernedly  swimming  in  quest  of  prey,  crossing  and  recrossing  the 
stream  in  the  most  methodical  manner,  suddenly  disappearing  on  an 
alarm  of  danger,  but  reappearing  after  a  brief  interval  of  complete 
immersion.  During  my  first  ascent  of  the  stream,  which  probably 
consumed  in  the  neighborhood  of  five  hours,  I  must  have  seen  or  heard 
in  my  immediate  proximity  between  fifty  and  seventy-five  alligators,  and 
not  improbably  many  more.  They  appear  especially  plentiful  at  about 
the  middle  of  day,  when  the  elevated  temperature  calls  them  from  their 
aqueous  homes.  They  delight  in  the  masses  of  floating  vegetation  that 
hang  matted  together  on  the  shore  line,  whence  they  can  readily  see 
their  prey  without  discovering  their  own  presence.  Their  power  of 
perception  is  very  acute,  and  in  probably  nine  cases  out  of  ten,  as  far 
as  our  own  experience  was  concerned,  they  observed  intruders  long 
before  they  themselves  were  detected.  In  no  instance  did  they  manifest 
a  disposition  to  give  battle,  even  when  approached  to  within  short 
range  of  the  boat ;  on  more  than  one  occasion  I  was  sufficiently  near  to 
have  struck  them  with  a  medium-sized  pole,  or  even  with  the  paddle,  but 
the  reptiles  seemed  to  entertain  no  disposition  to  attack,  preferring  the 
easy  victory  bought  by  a  general  immersion.  At  the  same  time,  they  do 
not  always  appear  to  shrink  from  man's  presence,  as  frequently  I  observed 
them  heading  directly  for  my  boat,  disappearing  only  when  so  close  as  to 
cover  me  with  their  downward  splash.  They  are  exceedingly  tenacious 
of  life,  and  will  execute  apparently  conscious  movements  sometimes  hours 
after  the  head  will  have  been  battered  in  by  both  ball  and  axe,  the  method 
of  e.xecution  practiced  here.  In  how  far  these  movements  are  in  the 
nature  of  reflex  action,  excited  by  some  extraneous  stimuli,  it  is  not 
always  easy  to  determine,  but  in  many  cases  they  are  without  doubt 
strictly  coordinated.  On  one  occasion  where  I  was  compelled  to  use  one 
of  our  dingeys,  containing  a  young  alligator  supposed  to  have  been  dead 
for  a  number  of  hours,  for  the  purpose  of  collecting  a  wounded  anhinga, 
I  was  surprised,  on  lifting  the  bird  into  the  boat,  to  find  the  alligator 
suddenly  come  to  life,  and  make  a  dashing  onslaught  on  its  unfortunate 
\ictim. 

The  Floridians  frequently  speak  of  two  varieties  of  alligator,  the 
red-eyed,  which  is  reported  to  be  the  more  savage,  and  the  common 
black-eyed.     We  observed  several  individuals  of  the  former,  which  is  also 


48 


TRANSACTIONS    OF   THE   WAGNER    FREE 


distinguished  by  a  lighter-colored  armor,  but  unfortunately  none  of  the 
specimens  actually  obtained  by  us  seemed  to  show  the  distinguishing 
character — or,  in  other  words,  all  of  them  were  of  the  common  type. 
Not  improbably,  as  suggested  by  Dr.  Leidy,  the  red-eye  is  an  albinistic 
variety.  It  must  be  observed,  however,  that  the  red-eyed  variety  in 
swimming  appears  in  its  whole  length  on  the  surface  of  the  water,  whereas 
the  common  form  has  usually  only  its  nose  and  eyes,  or  the  head  and  a 
portion  of  the  convex  body  exposed ;  at  least,  this  was  our  observation. 
It  is  just  possible,  although  not  very  probable,  that  we  have  two  distinct 
species  of  alligator  represented  in  these  southern  wilds,  and  if  the  croco- 
dile occasionally  makes  its  appearance  in  Biscayne  Bay,  why  may  not 
also  the  cayman,  or  another  of  its  South  American  congeners?  We 
searched  among  our  specimens  for  a  crocodile,  but  without  success. 

The  largest  alligator  killed  by  us  measured  about  ten  feet,  but  the 
greater  number  were  much  below  this  figure.  We  observed,  however, 
several  of  considerably  larger  size,  and  one  whose  length  was  estimated 
at  between  fourteen  and  fifteen  feet.  From  several  of  the  individuals  we 
took  a  number  of  the  peculiar  mouth-infesting  leech  which  the  species 
harbors,  and  from  the  stomach  of  one  a  wholly  undigested  young  bass, 
measuring  about  three  inches. 

The  only  other  reptiles  observed  in  this  region  were  a  few  individuals 
of  the  goitercd-lizard  (Anolis),  and  a  .species  of  water-snake,  apparently 
new  to  science,  which  I  picked  up  in  a  lettuce-bonnet  in  Eagle  Bay,  about 
two  miles  west  of  the  mouth  of  Taylor's  Creek. 

A  few  words  relative  to  the  ophidian  fauna  of  the  peninsula  may 
perhaps  not  be  amiss  in  this  place.  It  is  the  common  belief  that  snakes 
are  very  abundant  in  the  State,  and  that  traveling  in  the  forest  or  bush 
region  is  made  dangerous  through  their  presence.  In  how  far  this  may 
be  true  I  am  unable  to  say,  but  our  experience  seems  to  indicate  that  the 
abundance  of  these  reptiles,  of  both  the  venomous  and  non-venomous 
species,  is  not  nearly  as  great  as  is  currently  reported.  It  is  true  that 
our  explorations  were  mainly  confined  to  a  border-tract  country,  and 
largely  to  a  region  of  swamp  and  water,  but  yet  we  saw  sufficient  of  the 
mainland  to  permit  us  to  form  a  general  notion  as  to  the  occurrence  of 
these  animals.  The  total  number  of  snakes  seen  by  us  during  our  entire 
explorations  was  about  eight,  of  which  at  least  two  were  the  common 
black  snake  {Bascanion  co?tstnctor),  one  the  water-snake  above  men- 
tioned, and  the  remainder  in  greater  part  moccasins.  Mr.  Willcox,  who 
remained  along  the  west  coast  several  weeks  after  the  completion  of  our 
general  explorations,  observed  three  or  four  additional  individuals  along 
the  Homosassa,  two  of  which  (moccasins)  were  secured.  We  found  no 
trace  of  the  much-dreaded  rattlesnake,  although  the  sad  experience  of  a 
member  of  a  hunting  party  of  the  year  previous  only  too  truly  proves  its 
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presence  hero.  The  arid  sand  tracts  covered  with  a  dense  growth  of 
saw  palrnetto  are  the  reputed  favorite  haunts  of  this  animal,  and  it  is 
here,  probably,  that  the  greatest  precaution  need  be  had  in  traveling. 
Our  first  moccasin,  the  one  killed  on  Perico  Island,  Big  Sarasota  Bay,  was 
found  on  a  tract  of  this  kind,  coiled  on  the  stalk  of  one  of  the  palmetto 
leaves.  As  has  already  been  said,  it  manifested  no  disposition  to  attack, 
even  after  being  struck  with  a  rake,  and  it  is  the  common  obsei"vation 
here  that,  unlike  the  rattlesnake,  this  equally  venomous  serpent  rarely 
provokes  an  encounter,  preferring  to  remain  quiet  except  under  immedi- 
ate provocation,  or  when  impelled  in  the  direction  of  a  food-supply. 
While  gathering  fossils  in  one  of  the  banks  of  the  Caloosahatchie  I  was 
for  some  time  in  unconscious  proximity  to  one  of  these  animals,  whose 
head,  as  I  am  informed  by  Mr.  Willcox,  who  accompanied  me,  was  less 
than  two  feet  of  my  own.  Despite  our  close  range,  the  reptile  made  no 
attempt  either  to  escape  or  to  attack,  remaining  motionless  on  the  over- 
hanging branch  from  which  it  was  suspended.  All  things  considered,  the 
danger  to  travelers  in  Florida  from  snake  bites  is  inconsiderable,  and 
probably  not  much  more  than  in  many  of  the  proverbially  snake-ridden 
districts  of  some  of  our  northern  States,  Pennsylvania  or  New  York,  for 
example.  We  certainly  met  with  no  trace  of  that  swarm  of  venomous 
serpents  which  Bartram  reported  issuing  from  almost  every  stump,  nor 
is  it  likely  that  the  somewhat  unfavorable  period  of  the  year  during  which 
our  journey  was  undertaken,  the  hibernating  period,  will  account  for  the 
diversity  of  our  success  in  shake  hunting  or  snake  seeing. 

Our  anchorage  in  the  mouth  of  Taylor's  Creek  was  almost  the  only 
localit)-  where  we  were  seriously  annoyed  by  mosquito  pests,  although 
one  of  our  nights  in  the  Caloosahatchie  palm  forest  was  passed  to  the 
tunes  of  the  little  piper.  We  were,  however,  in  advance  of  the  mosquito 
season.  May — August,  when  the  air  is  represented  to  be  thick  with  this 
social  insect.  The  general  dearth  of  insect  life  was  astonishing,  and  far 
from  realizing  that  we  were  traveling  towards  the  region  of  its  greatest 
development,  it  appeared  just  the  reverse.  Only  on  the  water  surface,  or 
in  the  lettuce-bonnets,  if  we  except  the  mosquitos,  was  there  a  semblance 
to  anything  like  profiision.  The  spiders  were  here  especially  plentiful, 
representing  a  number  of  distinct  types  (Lycosids,  Phalangids,  etc.), 
some  of  them  of  remarkable  beauty.  But  the  nectar-loving  insects  of  the 
north,  the  Lepidoptera  and  Hymenoptera,were  practically  entirely  wanting, 
a  necessary  consequence  of  the  almost  total  absence  of  flowering  plants. 
This  remarkable  paucity  in  the  insect  life  of  the  region  must  doubtless 
be  attributed  in  great  part  to  the  early  season,  and  possibly  also  in  a 
measure  to  the  effects  of  the  recent  cold  wave  of  the  north. 

We  found  numerous  small  mollusks,  one  or  more  species  of  Planorbis 
{P.  Iciilus),  Limnca  (Z.  coliundld),  Physa  {P.  gyrina),  and  Sphserium  (-S", 
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staiiiiiuinii),  attached  to  the  under  surfaces  of  the  lettuce  bonnets,  or  to 
their  roots,  which  also  supported  numbers  of  diminutive  leeches,  and 
two  or  more  forms  of  crustaceans,  one  of  them  a  species  of  Pandalus. 
The  shells  were  in  nearl)-  all  cases  very  thin,  aod  translucent. 

Fauna  of  Lake  Okeechobee. — All  our  observations  tend  to  belief 
that  the  fauna  of  the  lake  is  a  very  deficient  one,  and  that  it  is  distinctly 
uniform  for  the  greater  part  of  its  extent.  We  dragged  at  intervals 
all  along  our  traverse,  with  the  result  of  bringing  to  the  surface  scarcely 
more  than  a  half  dozen  species  of  animals.  Indeed,  if  we  leave  out 
of  account  the  immediate  border  line  of  the  lake,  the  entire  catch 
consisted  almost  exclusively  of  two  species  or  varieties  of  Paludina 
(/'.  Georgiana,  P.  lincata),  and  two  or  three  species  of  Unio  ( U.  Bucklcyi, 
U.  amygdaluiii).  These  mollusks,  together  with  a  minute  Bythinella-like 
gasteropod  of  uncertain  relationship,  were  exceedingly  abundant  in  the 
lake  just  off  the  mouth  of  the  canal,  and  the  dredge  came  up  laden 
with  their  shells.  Only  a  comparative  few  of  the  shells  were  without 
the  animals,  and  in  such  cases  they  were  largely  water-worn,  and  decal- 
cified. A  large  proportion  of  the  living  Unios  had  their  umbones  eroded. 
Out  toward  Observation  Island  the  mollusks  became  much  less  numerous, 
but  on  the  north  of  the  lake,  between  the  mouth  of  the  Kissimmee  River 
and  Taylor's  Creek,  they  again  became  plentiful,  especially  along  the 
beach  line  of  the  latter  water,  where  the  shells,  in  company  with  those  of 
Venus  canccllata,  already  mentioned,  were  thrown  up  in  considerable 
abundance.  They  were  also  fairly  plentiful  in  the  vegetable  muck  of 
Eagle  Bay.  The  remaining  species  of  Mollusca  observed  in  the  lake 
were  the  forms  to  which  reference  has  already  been  made  as  occurring 
on  the  shore  of  Observation  Island,  and  on  the  leaves  and  roots  of  the 
lettuce-bonnets  of  both  Taylor's  Creek  and  Eagle  Bay.  They  are 
Limiiea  cohnnella,  Planorbis  leiUus,  Physa  gyrina,  and  Sphcerhnn  stamincmn. 
Off  Observation  Island  I  scooped  up  a  rock  made  up  essentially  of  minute 
Bythinellfe  (?),  but  whether  this  was  of  an  absolutely  recent  formation, 
or  a  fragment  derived  from  some  hidden  fossiliferous  deposit,  I  was 
unable  to  determine  with  positiveness.*  The  species  of  shell  contained 
in  the  rock  was  identical  with  that  dredged  up  in  association  with  the 
Unios  and  Paludinas. 

A  large  proportion  of  the  hauls  brought  up  considerable  numbers  of 
a  fresh-water  shrimp  of  the  genus   Pandalus,  identical  with  the  species 

"  The  aflinilics  of  the  little  gasteropod  are  doubtful.  The  surface  of  the  shell  is 
distinctly  costulated,  and  to  this  extent  different  from  that  of  any  species  of  the  genus  willi 
which  I  am  acquainted.  Ober  mentions  a  minutely  fossiliferous  rock  occurring  toward  the 
southern  border  of  the  lake,  which  is  not  unlikely  structurally  identical  with  the  fragment 
above  mentioned. 
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foiiiul  in  Lake  llikpochee  and  tlic  connecting  canal,  wliich  in  its  general 
cliaracters  approaches  very  closely  some  of  the  more  northerly  marine 
species.  In  Eagle  Bay  I  collected  a  solitary  young  cray-fish,  the  only 
specimen  of  this  group  of  the  decapod  Crustacea  observed  during  our 
entire  trip.  The  rod  larva  of  a  species  of  annelid,  measuring  about  three- 
quarters  of  an  inch  in  length,  is  sufficiently  abundant  in  the  bed  of  the 
lake,  but  we  were  unable  to  discover  the  adult  wliich  it  represents.  The 
same  species  was  also  abundant  in  Lake  Hikpochce,  while  a  slightly 
differing,  emerald-green,  form  was  found  in  the  canal  connecting  the 
two  lakes. 

Of  the  vertebrate  life  of  the  lake  we  found  but  few  traces.  The  only 
species  of  fish  obtained  by  us  were  the  black-bass  and  cat-fish,  both  of 
them  of  good  size.  A  specimen  of  the  latter,  obtained  some  distance 
out  from  the  mouth  of  the  Kissimmee  River,  measured  about  twenty 
inches  in  length.  It  appears  to  be  specifically  distinct  from  any  of  the 
described  forms,  and  I  have  accordingly  proposed  for  it  the  name  of 
Okeechobee  cat  {Ictahinis  Okeechobccnsis).  We  found  the  bass  very 
plentiful  just  at  the  entrance  to  Eagle  Bay,  where  the  fish  were  readily 
caught  by  means  of  the  trolling  line.  This  method  of  fishing  was  also 
tried  for  a  long  time  on  the  open  expanse  of  the  lake,  but  without 
success.  We  observed  here  at  inter\'als  a  larger  fish  jump  from  the 
water,  but  the  impossibility  of  a  near  approach  prevented  us  from  ascer- 
taining the  species ;  not  improbably  it  was  a  sturgeon. 

We  found  the  alligator  nowhere  about  the  lake,  except  on  its  imme- 
diate border  line — as  in  the  lagoons  opposite  Observation  Island,  or  in 
Eagle  Bay.  This  condition  was  also  observed  in  the  case  of  Lake  Hikpo- 
chee.  Whether  these  animals  perform  long  journeys  by  water,  or  not,  I 
am  unable  to  say,  but  as  far  as  our  own  observations  go,  it  would  appear 
that  they  do  not.  I  noticed  two  individuals  off  the  mouth  of  Taylor's 
Creek  swimming  leisurely  in  the  lake  at  a  distance  of  perhaps  two  or 
three  hundred  feet  from  the  actual  border. 

^*.jf  The  remarkable  parasite  described  on  page  46,  and  doubtfully 
referred  to  Clusia,  is,  I  am  informed  by  Mr.  A.  H.  Curtiss,  of  Jacksonville, 
Fla.,  a  species  of  fig  (Ficiis  anna).  It  is  said  to  at  first  feed  on  other 
trees,  "  but  finally,  by  sending  down  multitudes  of  intergrafting  roots,  it 
completely  enwraps  and  smothers  the  supporting  tree  and  forms  a  hollow 
trunk  of  its  own." 
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E:fcSUME    OF    GEOLOGICAL    OBSERVATIONS,    AND    THE 
GEOLOGY  OP  THE  STATE. 


Prior  to  our  visit  the  only  portion  of  the  State  tliat  had  boon  exam- 
ined geologically,  or  on  which  a  geological  report  had  been  prepared, 
was  the  region  lying  north  of  a  line  running  almost  due  northeast  from 
the  Manatee  River,  just  south  of  Tampa  Bay,  to  the  east  coast.  Below 
this  all  was  conjectural,  although  the  existence  of  certain  limestones  of 
undetermined  age  was  hinted  at,  or  even  located,  by  a  number  of  casual 
observers  (Tuomey,  Conrad)  who  chanced  to  navigate  some  of  the  outer 
waters.  Such  a  limestone  was  reported  by  Tuomey  to  be  found  in 
Charlotte  Harbor,  but  the  exact  locality  of  its  occurrence  is  not  noted. 

The  first  critical  observations  on  the  geology  of  the  State  were  made 
by  Conrad,  who  in  i  ^46  described  a  limited  number  of  fossil^s  from  a 
limestone  found  in  the  neighborhood  of  Tampa,  which  he  correctly 
assigned  to  the  Tertiary  period.  This  is  the  earliest  positive  reference 
we  possess  of  a  definite  formation  occurring  in  the  State.  From  the 
presence  of  a  supposed  numniulite  in  the  limestone  in  question,  Numvni- 
lites  Floridanus,  now  shown  to  be  in  reality  an  orbitolite,  Conrad  corre- 
lated the  deposit  with  the  Vicksburg  formation  of  Alabama  and  Missis- 
sippi, from  which  also  a  sui)poscd  nummulite,  Nuiiunulitcs  [Orhitoidcs) 
Mantclli,  had  been  described,  and  which  had  until  then  passed  under  the 
name  of  the  American  nummulitic  formation.  Although  the  determina- 
tions of  both  of  the  foraminiferal  species  have  been  proved  to  be 
erroneous,  the  correlation  of  the  respective  beds  containing  the  fossils 
remain.s  approximately  correct,  even  if  not  absolutely  so. 

It  is  remarkable  that  in  spite  of  the  positive  assurance  given  by  Con- 
rad of  the  existence  of  this  Tampa  limestone  so  little  account  should 
have  been  made  of  it  in  the  subsctiucnt  theories  regarding  the  formation 
of  the  Floridian  peninsula,  and  that  the  seductive  coral  theory  of  growth 
advanced  by  Louis  Agassiz,  and  so  beautifully  formulated  by  Professor 
Joseph  Lc  Conte,  should  have  been  allowed  the  weight  which  it  carried 
for  a  quarter  of  a  century.  Singularly  enough,  not  even  Conrad  appears 
to  have  protested  against  the  theory  which  had  for  its  ground-work  only 
an  examination  of  the  belt  of  coral  reef  and  the  coral  keys  which  bfirckr 
the  State  on  the  south  and  southeast. 

The   only   serious   contribution    to   the   geology   of   k'loriila   made 
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between  the  date  of  the  publication  of  Conrad's  paper  and  1880  is  the 
report  of  personal  observations  made  in  the  northern  half  of  the  State  by 
Dr.  Eugene  A.  Smith,  State  Geologist  of  Alabama,  published  in  the 
American  Journal  of  Science  for  1881.  This  assiduous  investigator 
collected  largely  in  the  way  of  rocks  and  fossils,  and  at  localities 
sufficiently  removed  from  one  another  as  to  permit  of  a  broad  insight 
into  the  geology  of  the  region.  From  his  observations  it  appeared  that 
at  least  a  considerable  part  of  the  northern  half  of  the  State,  instead  of 
representing  a  recent  formation,  as  was  supposed  by  many,  was  in  reality 
underlaid  by  heavy  beds  of  fairly  ancient  limestone,  which  in  the 
characters  of  their  organic  remains  recalled  the  upper  white  lime- 
stone of  Alabama.  The  fossils,  which  were  kindly  placed  in  my  hands 
for  determination,  proved  the  correctness  of  the  inference  as  to  their  age. 
I  identified  among  them  two  or  more  species  of  Foraminifera,  one  a 
large  orbitoide,  of  very  nearly  the  dimensions  of  the  Orbitoidcs  Mantdli, 
representing  it,  and  undeniably  the  analogue  of  the  European  Orbitoidcs 
cpliil^piuin,  and  an  Operculina,  very  nearly  related  to,  if  not  identical 
with,  the  0.  coDiplanata.  Some  of  the  rock  specimens  submitted  to  me 
were  made  up  of  practically  nothing  but  the  tests  of  the  aforesaid  orbi- 
toide, and  of  a  smaller  species  more  of  the  type  of  0.  Fortisii  {dispmisd). 
From  the  examination  of  these  specimens  I  had  no  hesitation  in  referring 
the  rocks  holding  them  to  the  Oligocene  formation.  The  localities  noted 
by  Dr.  Smith  for  the  occurrence  of  this  formation  are  located  in  the  tract 
included  between  Jackson  Co.  on  the  west,  and  Marion  Co.  on  the  south, 
and  it  was  correctly  conjectured  that  over  much,  or  most,  of  the  intermediate 
region  where  no  observations  had  as  yet  been  made,  or  where  there  were 
no  outcrops,  the  same  rock  would  be  found  as  the  underlying  structure. 
From  one  locality'.  Rock  Spring,  Orange  Co.,  Dr.  Smith  obtained  rock 
specimens  which  differed  very  essentially  in  both  lithological  and  faunal 
features  from  the  specimens  obtained  at  the  other  localities,  indicating 
the  existence  of  a  distinct  formation.  Among  the  fossils  I  identified  a 
number  clearly  indicative  of  the  Miocene  age  of  the  formations — such  as 
Pcctcn  Madisoniiis ,  Cardita  arata,  C.  grauulata,  Venus  alvcata,  etc.,  fixing 
the  most  southerly  extension  of  the  Medial  Tertiaiy  formations  of  the 
Atlantic  slope.  This  patch  of  Miocene  is  not  improbably  continuous 
with  the  Miocene  area  of  southern  Georgia. 

The  reference  of  the  greater  part  of  the  northern  half  of  the  State  to 
the  Oligocene  formation  has  been  more  than  justified  in  the  light  of 
subsequent  investigation,  which  has  disclosed  the  existence  of  the  older 
Tertiary  rock  in  many  new  localities — on  the  Wacasassa,  at  Archer, 
Arredonda,  on  the  Homosassa,  Checshowiska,  etc.  From  the  Cheesho- 
wiska,  some  four  miles  from  its  mouth,  Mr.  Joseph  Willcox,  in  1882, 
obtained  large  masses  of  rock,  densely  charged  with  foraminiferal  remains. 
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among  which  I  recognized  great  numbers  of  the  Orbitoides  occurring 
in  the  rock-fragments  submitted  to  me  by  Dr.  Smith,  and  what  was 
of  far  greater  moment,  vast  quantities  of  a  true  nummulite  (named 
Nmnmulites  VVillcoxi),  the  first  that  had  hitherto  been  discovered  on  the 
American  continent.  The  nummuHtic  masses  were  embedded  in,  or 
bordered  by,  a  fringe  of  a  much  newer  fresh-water  limestone,  containing 
the  remains  of  several  recent  species  of  non-marine  moUusks —  Vivipara 
Waltonii,  Glaiidina  parallda,  Ainpnllaria  dcprcssa — indicating  that  there 
had  been  a  working  over  of  the  older  formation,  and  that  the  specimens 
obtained  were  not  found  in  situ.  Nevertheless,  there  could  no  longer  be 
any  doubt  as  to  the  existence  of  a  true  nummulitic  formation  in  the 
United  States,  and  the  age  which  it  represented  in  the  peninsula  of 
Florida.  Other  specimens  obtained  by  Mr.  Willcox  at  Wacasassa,  in 
Levy  Co.,  contained  the  remains  of  two  species  of  sea-urchin,  Eiispatangus 
Clcvei  and  E.  Antillarum,  identical  with  forms  occurring  in  the  equi\-alent 
(Oligocene)  deposits  of  the  island  of  St.  Bartholomew. 

Since  the  discoveiy  of  these  nummulitic  rocks  on  the  Cheeshowiska 
River  Mr.  Willcox  has  obtained  further  specimens  of  the  same  foraminifer 
at  a  locality  removed  some  fifteen  miles  northeast  of  the  original  locality, 
and  in  situ ;  and  I  have  identified  the  species  in  rock  fragments  sent  to 
me  for  determination  by  Prof.  A.  G.  Wetherby,  from  a  well-boring 
situated  five  miles  S.  W.  of  Gainesville.  A  second  species  of  the  genus 
(Nuniniulitcs  Floridensis)  has  also  been  described  by  me  from  Hernando 
Co.,  associated  in  a  rock  mass  with  \arious  other  species  of  Foraminifera, 
of  the  genera  Heterostegina,  Biloculina,  Triloculina,  etc. 

Concerning  the  (marine)  Tertiary  deposits  newer  than  the  Oligocene, 
the  only  positive  indication  that  we  had  of  their  existence  in  the  State 
prior  to  1886,  beyond  the  patch  of  Miocene  above  referred  to  as  occur- 
ring at  Rock  Spring,  was  furnished  by  Dall  (Science,  VI,  p.  82),  who,  in 
July,  1885,  reported  the  discovery  of  Ecpliora  qnadricostata,  a  charac- 
teristic Miocene  fossil  of  the  Atlantic  border  of  the  United  States,  in  the 
rock  of  Tampa  Point.  Mr.  L.  C.  Johnson  about  this  time  also  indicated 
the  occurrence  of  what  appeared  to  be  newer  Tertiary  deposits  in  the 
northwest  of  the  peninsula,  a  conclusion  at  which  I  had  likewise  arrived 
from  an  examination  of  a  limited  collection  of  fossils  obtained  from 
Ballast  Point,  on  Hillsboro  Bay,  a  few  miles  south  of  Tampa.* 

During  the  spring  of  1884  the  late  Prof  W.  C.  Kerr,  of  the  North 
Carolina  Geological  Survey,  made  a  cursory  examination  of  the  region 
about  Tampa,  the  results  of  which  are  embodied  in  a  brief  paper  published 

*  Mr.  Johnson  (Science,  M.iy,  18S5)  does  not  give  the  palcontological  evidence  on 
which  the  rock  of  Hawthorne  and  Waldo  is  referred  to  the  Miocene  (or  later)  period  ; 
and  I  fail  fo  see  the  full  force  of  the  argument  which  places  it  newer  than  the  Oligocene, 
although  this  may  be  so. 
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in  the  Journal  of  the  Elisha  Mitchell  Scientific  Society  for  the  years 
1884-85  (Raleigh,  N.  C),  pp.  S6-90.  In  this  paper  the  author  describes 
the  limestones  of  Tampa  Bay,  and  sundry  outcrops  of  rock  on  Six  Mile 
Creek,  Alefia  River  (Bloomingdale),  Manatee  River  (Rocky  Bluff),  and 
Peace  Creek  (Fort  Meade),  which  are  all  referred  to  the  Upper  Eocene 
period.  The  general  conclusions  arc  thus  stated :  "  The  limestone  rock 
underlying  the  region  of  country  about  Tampa  belongs  to  the  upper 
Eocene,  as  already  pointed  out  by  Conrad  and  Tuomey.  And  as  a 
gentleman  of  intelligence  who  visited  Fort  Myers,  informed  the  writer 
that  the  rock  at  that  place  was  both  in  appearance  and  in  fossils,  similar 
to  that  about  Tampa,  the  Eocene  limestone  rock  almost  certainly  extends 
at  least  as  far  south  as  that  point."  It  will  thus  be  seen  that  the  conclu- 
sions reached  by  this  observer  are  absolutely  at  variance  with  the  facts 
which  our  investigations  have  brought  out ;  and  it  is  not  a  little  surpris- 
ing that  Prof  Kerr  should  have  failed  to  recognize  the  post-Eocene  age 
of  the  Rocky  Bluff  limestone,  when  the  Miocene  character  of  the  fossils 
occurring  at  that  locality  is  so  clearly  marked. 

One  of  the  most  interesting  contributions  to  the  history  of  the  extinct 
fauna  of  the  State  that  had  been  made  up  to  this  time  was  the  discovery 
by  Dr.  J.  C.  Neal,  near  Archer,  Alachua  Co.,  of  an  extensive  series  of 
mammalian  remains,  referable  probably  to  several  distinct  geological 
periods,  from  among  which  Dr.  Leidy  has  identified  the  parts  belonging 
to  one  or  more  species  of  mastodon,  rhinoceros,  tapir,  horse  {Hippothe- 
riiiin  iitgenmini),  llama,  camel,  and  hog.  One  of  the  forms  of  mastodon 
appears  to  be  distinct  from  any  of  the  other  species  inhabiting  the  United 
States,  and  has  been  vi^VL\e^A  Mastodon  Floridamis.  The  hog  is  considered 
to  represent  the  type  of  a  distinct  genus,  Eusyodoii,  considerably  removed 
from  the  peccary-forms,  Dicotyles,  Plat}'gonus,  which  hitherto  alone 
represented  the  Suidje  in  the  Tertiary  and  Post-Tertiary  deposits  of  the 
North  American  continent. 

The  above  sketch  represents  in  brief  the  condition  of  our  geological 
knowledge  of  the  State  up  to  1886.  It  recognizes  the  existence  of  Ter- 
tiary (Oligocene  and  Miocene)  deposits  in  the  upper  half  of  the  Stafe,  or 
north  of  a  line  connecting  Tampa  Bay  on  the  west  with  Sanford,  on  the 
Atlantic  slope,  on  the  east,  but  leaves,  as  has  already  been  intimated, 
everything  conjectural  south  of  that  line.  From  the  broad  extent  of  the 
Oligocene  rocks  in  the  north  Dr.  Smith  was  led  to  infer  that  in  all  proba- 
bility the  greater  part  of  the  peninsula,  at  least  as  far  as  the  Caloosa- 
hatchie  and  Lake  Okeechobee,  was  underlaid  by  the  same  formation,  the 
hypothetical  extension  of  which  is  indicated  on  the  map  accompanying 
his  report  in  the  American  Journal  of  Science  above  mentioned.  The 
conclusion  reached  here  was  a  natural  one,  and  is  that  which  guided  me 
in  the  delineation  of  the  geological  boundaries  on  the  general   map  of 
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the  Tertiary  deposits  accompanying  my  "  Contributions  to  the  Tertiary 
Geology  and  Paleontology  of  the  United  States"  (1884).  Our  recent 
explorations,  however,  prove  the  utter  erroneousness  of  the  view  here 
entertained,  and  indicate  not  only  that  the  Oligocene  formation  is  in  great 
part,  if  not  wholly,  absent  from  the  southern  half  of  the  peninsula,  where 
it  is  replaced  by  the  Miocene  and  Pliocene,  but  that  even  in  the  north  its 
proper  limits,  as  far  as  the  determination  of  an  absolute  horizon  is 
concerned,  have  probably  not  been  satisfactorily  ascertained.  Thus,  the 
foraminiferal  rock  of  Tampa,  containing  the  supposed  nummulite,  N. 
{Orbitolitcs)  Floridamis,  and  through  which  it  had  been  correlated  with 
the  Vicksburg  formation,  is  very  different  from  the  true  orbitoitic  or 
nummulitic  rock  which  is  distinctively  characteristic  of  the  Oligocene 
districts  of  the  further  north  and  the  interior.  Indeed,  it  contains  nothing 
in  common  with  this  rock,  but  very  much  that  is  distinctive  of  itself,  and 
the  underlying  siliceous  rock  that  forms  the  floor  of  Hillsboro  River. 
It  may,  nevertheless,  be  Oligocene,  but  in  that  case  it  in  all  probability 
represents  a  higher  horizon  than  the  same  formation  further  to  the  north. 
The  reasons  for  considering  the  formation  as  of  Miocene  age,  and  as  the 
partial  equivalent  of  the  medial  Tertiary  deposits  of  Santo  Domingo,  are 
fully  set  forth  in  pages  121-22  of  this  report. 

A  few  words  only  need  here  be  said  with  reference  to  the  theory,  advo- 
cated by  Louis  Agassiz  and  Prof  Joseph  Le  Conte,  which  held  that  the 
peninsula  of  Florida  was  of  comparatively  recent  formation,  and  that  it 
represented  in  greater  part  merely  an  accumulation  of  successive  or  con- 
secutive coral  reefs.  Our  observations,  which  had  already  been  preceded 
in  the  northern  part  of  the  peninsula  by  the  researches  of  Eugene  A. 
Smith,  clearly  demonstrate  the  erroneousness  of  the  views  hypothetically 
set  forth,  and  establish  beyond  a  question  of  doubt  that  the  progressive 
growth  of  the  peninsula,  as  far,  at  least,  as  Lake  Okeechokee,  and  probably 
considerably  further,  was  the  result  of  successive  accessions  of  organic 
and  inorganic  material,  brought  into  place  through  the  normal  methods 
of  sedimentation  and  upheaval.  A  full  exposition  of  Prof  Agassiz's 
views  is  embodied  in  his  "  Report  on  the  Florida  Reefs,"  published  in  the 
Memoirs  of  the  Museum  of  Comparative  Zoology  for  1880,  some  twenty- 
nine  years  after  its  preparation.  In  this  paper  the  author  strenuously 
denies  all  evidences  of  upheaval  over  the  greater  part  of  the  peninsula, 
and  ascribes  the  varying  elevations,  at  least  of  the  more  southerly  por- 
tions, to  upthrows  or  accumulations  of  material  as  depending  upon  the 
agency  of  gales  and  high-water.  Prof  Le  Conte,  while  still  adhering  to 
the  fundamental  ideas  expressed  in  his  original  paper,  published  in  the 
American  Journal  of  Science  for  1857,  in  a  more  recent  paper  (Science, 
Dec.  14,  1883)  disclaims  the  agency  of  coral  growths  in  the  formation  of 
the  peninsula  north  of  the  Iwcrglades. 
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Rocks  of  Homosassa  River. — A  good  section  of  the  rock  of  the 
region  is  exposed  at  Wheeler's,  on  tlie  left  bank  of  the  stream,  about 
one  mile  above  its  mouth.  It  is  a  tough  limestone,  rising  at  different 
stages  of  the  water  probably  two  or  three  feet  above  its  surface — at  the 
time  of  our  visit  about  one  and  a-half  or  two  feet — and  exhibiting  numer- 
ous holes,  fissures  and  sinks  that  have  been  irregularly  worn  into  it  by 
the  water.  The  surface  appears  to  be  practically  horizontal,  exhibiting 
no  measurable  dip.  The  rock  is  densely  charged  with  foraminiferal 
remains,  all,  as  far  as  I  have  been  able  to  determine,  referable  to  the 
Miliolidae,  or  to  the  group  of  the  imperforate  Foraminifera,  as  distinguished 
from  the  Foraminifera  Perforata,  which,  in  the  rock-masses  further  to  the 
south,  usurp  their  place.  I  propose  to  designate  this  formation,  repre- 
senting one  of  the  four  distinct  types  of  foraminiferal  rock  found  in  the 
State,  the  "  Miliolite  Limestone  " — a  member,  doubtless,  of  the  Upper 
Eocene  or  Oligoccne  scries,  more  likely  the  latter.  Unfortunately,  the 
absence  of  distinctive  molluscan  remains  in  the  rock  rendered  the 
determination  of  its  absolute  age  a  little  uncertain,  but  its  close  proximity 
to  the  unequivocal  members  of  the  Oligocene  rocks  of  the  Cheeshowiska 
River,  a  few  miles  to  the  south,  leaves  little  room  for  doubt  as  to  tlieir 
near  equivalence. 

The  genera  of  Foraminifera  recognized  as  occurring  in  the  Miliolite 
Limestone  are : 

Biloculina,  Quinqueloculina, 

Triloculina,  Spha;roidina. 

Another,  and  less  compact,  limestone,  not  unlikely  belonging  to  the 
same  series  as  the  last,  is  found  in  the  immediate  neighborhood  of 
Wheeler's.  I  examined  large  blocks  of  the  rock  that  had  been  taken 
from  a  well-digging,  but  the  numerous  fossil  impressions  contained 
therein,  mainly  of  bivalves,  were  so  obscure  or  ill-defined  as  to  permit 
of  no  satisfactory  results  being  arrived  at  from  their  partial  determination. 

Rocks  of  the  Cheeshowiska  River. — These  are  exposed  nearest  to 
the  sea  on  John's  Island,  at  the  entrance  to  the  river,  where  a 
yellowish,  spongy  limestone,  containing  numerous  molluscan  remains 
and  a  few  tests  of  the  foraminiferal  genus  Orbitoides,  appears  on  the 
ocean  front  at  low-water.  The  main-rock,  which  is  of  Oligocene  age,  is 
bordered  by,  or  incased  in,  a  rock  (limestone)  of  newer  formation  (Post- 
Pliocene),  in  which  the  remains  of  marine  organisms  are  freely  intermingled 
wnth  those  of  a  fresh-water  type,  such  as  Vivipara,  Ampullaria,  etc., 
represented  by  species  living  at  the  present  day.  The  re-formation  of  the 
old  limestone  is  thus  made  evident,  but  there  can  be  no  question,  seeing 
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the  character  and  structure  of  the  country  gcnerall)-,  that  the  unaltered 
or  mother  rock  is  the  rock  of  the  region — i.  e.,  that  the  Orbitoitic  sees 
its  true  development  here. 

The  same  admixture  of  rocks  is  again  observed  at  an  outcrop  on  the 
right  bank  of  the  river,  about  one  mile  further  up  the  stream.  About 
three  miles  above  this  second  point,  in  a  clearing  known  as  Loenecker's,  is 
the  famous  nummulite  locality  where  Mr.  Willcox  obtained  the  original 
nummulites  described  by  me  in  1882.  The  rock  lies  here  in  loose 
masses  in  a  partially  ploughed  field,  about  four  to  six  feet  above  the 
surface  of  the  water.  No  indication  of  a  true  outcrop  could  anywhere  be 
detected,  but  I  am  satisfied  that  the  parent  rock  either  immediately 
underlies  the  locality,  or  is  found  in  its  immediate  vicinity.  The  very 
insignificant  elevation  of  the  entire  region  above  water-level,  its  uniform 
horizontality,  and  the  dense  capping  of  vegetable  matter  beneath  which 
it  lies  buried,  necessarily  reduce  to  a  mininum  the  chances  of  finding  an 
outcrop,  and  explain  why  to  so  many  of  its  inhabitants  this  portion  of 
the  State  is  supposed  to  be  wholly  destitute  of  solid  rock.  Even  along 
the  river-courses,  where  we  should  most  naturally  expect  to  meet  with  an 
exposure,  the  vegetable  growth  is  so  dense  and  impenetrable  as  to  prac- 
tically completely  hide  the  fundament,  and  were  it  not  for  an  occasional 
or  accidental  clearing,  such  as  Loenecker's,  one  might  be  left  in  absolute 
ignorance  of  its  very  existence. 

The  rock  occurring  at  Loenecker's  is  of  two  kinds — one,  in  which 
almost  the  entire  mass  is  made  up  of  the  tests  of  orbitoides,  and  the 
other  in  which  the  nummulites  predominate  to  about  the  same  extent. 
But  several  of  the  larger  fragments  indicate  the  most  unmistakable  inter- 
association  of  the  individuals  of  both  these  genera  of  Foraminifera,  and 
leave  no  doubt  as  to  the  equivalence  in  age  of  the  two  classes  of  deposit. 
The  Orbitoides  found  here  represents  two  or  more  species,  one  of  the 
type  of  the  well-known  Biarritz  fossil,  0.  ephippiinn  '{0.  sella),  whose 
peculiarly  infolded  tests  are  very  abundant,  and  another  more  nearly 
recalling  0.  dispansa.  I  am  not  sure  that  I  recognized  any  undoubted 
0.  Mantclli,  the  form  of  the  Mississippi  and  Alabama  "Vicksburg" 
beds,  but  not  impossibly  some  of  the  smaller  tests  referred  to  the  0. 
dispansa  type  may  represent  arrested  forms  of  this  species.  Both  species 
of  nummulites  occur  here,  i.  e.,  Nniiniiitlitis  Willroxi  and  N.  Floridcnsis, 
the  former  very  largely  predominating. 

With  reference  to  the  physical  history  of  these  deposits,  I  can  per- 
haps not  do  better  than  quote  my  own  words  published  at  the  time  of 
their  discovery  (Contributions  to  the  Tertiary  Geology  and  Paleontology 
of  the  United  States,  p.  81,  1884):  "As  to  the  age  of  the  formation  repre- 
sented by  these  nummulitic  deposits,  there  might  appear  to  be  at  first 
sight  no  question  of  doubt.     The  presence  alone  of  nummulites  in  any 
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formation  is  almost  positive  indication  as  to  the  Eocene  orOligocene  age 
of  that  formation,  and  the  more  especially  when  the  remains  of  these 
organisms  occur  in  any  abundance.  Admitting  the  supposition  of  this 
age,  we  should  naturally  look  to  the  associated  fossils  for  further  confirm- 
atory evidence  bearing  on  this  point.  Singularly  enough,  in  the  case  of 
the  Florida  nummulitic  rock.s — at  least  in  the  fragments  that  have  been 
placed  at  my  disposal — with  very  few  exceptions  all  the  molluscan 
remains  belong,  to  a  period  much  more  recent  than  the  Eocene,  and  to 
species  that  are  still  living  at  the  present  day.  And  what  may  appear  still 
more  singular,  they  are  referable  in  principal  part  to  land  and  fresh-water 
genera,  Glandina,  Paludina,  Ampullaria.*  From  this  association  and  the 
circumstance  that  nummulites  are  still  met  with  in  existing  seas,  it  might 
readily  be  inferred  that  there  has  been  here  a  commingling  of  contempo- 
raneous marine  and  fresh-water  organisms,  and  that  the  deposits  in  question 
were  laid  down  under  such  conditions — proximity  to  the  mouth  of  a  river 
— where  a  commingling  of  this  kind  could  take  place.  Indeed,  it  would 
be  difficult  from  paleontological  evidence  alone  to  disprove  such  an 
assumption,  were  it  not  that  almost  incontrovertible  proof  to  the  con- 
trar)',  in  addition  to  that  furnished  by  the  abundance  of  nummulites,  is 
afforded  in  the  presence  of  the  remains  of  Orbitoides,  a  genus  which 
attained  its  greatest  development  in  the  Upper  Eocene  ("  Nummulitic  ") 
and  Oligocene  periods,  and  which  does  not  appear  to  have  survi\'ed  the 
Miocene.  There  can,  therefore,  be  little  or  no  doubt  that  the  rock 
fragments  marked  by  this  admixture  of  an  older  and  a  newer 
(Post-Pliocene  or  recent)  fauna,  and  comprising  both  marine  and 
fresh-water  types  of  organisms,  have  derived  their  faunal  character  in 
great  part  from  the  deposits  of  a  more  ancient  formation,  which  formation 
represents,  and  is  the  equivalent  of,  a  portion  of  the  European  "  Nummu- 
litic "  (whether  Eocene  or  Oligocene).  The  exact  locality  (or  localities) 
which  these  Florida  nummulitic  deposits  occupy  /;/  situ  has  not  yet  been 
ascertained,  but  it  is  fair  to  assume  that  the  beds  lie  along  the  Gulf 
border  (possibly  in  great  part  submerged),  where,  through  the  disinte- 
grating action  of  the  oceanic  surf,  their  fragments  have  at  a  comparatively 
recent  period  been  washed  together  with  the  material  that  at  the  same 
time  was  being  carried  out  by  the  fresh-water  streams.  The  precise 
position  which  the  formation  holds  in  the  nummulitic  scale,  as  fixed  by 
Hantken  or  La  Harpe  {Etudes  sur  Ics  Nuuiiiiulitcs  du  Cointe  de  Nice,  Bull, 
de  la  Soc.  Vaud.  des  Sc.  Nat.,  vol.  xvi,  pp.  223-24,  1879),  cannot  be  posi- 
tively determined  from  our  present  data,  since  exceptionally  the  group  of 
the  Numimdites  plicatce  is  represented  as  well  in  the  oldest  as  in  the  newest 
of  the  Tertiary  deposits  marked  by  the  members  of  this  class  of  organisms." 

■  The  species  identified  with  recent  forms  :irc  Glandina  parallela,  Paludina  ( Vivipara) 
Waltonii,  and  Ampullaria  deprcssa. 
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The  above  remarks  remain  applicable  to  the  facts  of  the  present  day, 
and  require  little  or  no  modification  except  in  so  far  as  more  recently 
obtained  data  permit  us  to  emphasize  with  greater  positiveness  certain 
points  that  had  hitherto  remained  in  a  measure  conjectural.  Thus,  the 
very  extensive  inter-association  of  the  nummulites  with  Orbitoides  ephip- 
piuin  leaves  practically  no  doubt  that  the  formation  in  question  is  not 
Upper  Eocene,  but  Oligocene ;  and  secondly,  the  finding  of  nummulites 
m  sitti  at  a  locality  some  fifteen  miles  northeast  of  the  original  locality, 
and,  again,  five  miles  southwest  of  Gainesville,  enables  us  to  locate  within 
definite  limits  the  partial  boundaries  of  the  formation. 

We  were  informed  that  an  outcrop  of  the  rock  occurs  in  a  morass 
about  a  half-mile  or  more  inland  from  Loenecker's,  but  the  lateness  of  the 
hour  at  the  time  of  our  visit,  and  the  difficulty  of  reaching  an  unknown 
spot  practically  inaccessible  in  the  heart  of  the  wilderness,  prevented  us 
from  making  a  search  in  that  direction.  About  a  mile  and  a-half  above 
Loenecker's  a  mass  of  rock  juts  out  from  the  bottom  of  the  river-channel 
to  within  a  few  inches  of  the  water's  surface,  in  one  or  two  spots  rising 
slightly  above  it.  Much  to  our  surprise  we  found  it  to  be  almost  entirely 
destitute  of  fossil  remains,  showing  not  a  trace  of  either  of  the  genera  of 
Foraminifera  so  abundant  in  the  rock  below.  Its  stratigraphical  relations 
could  not  be  definitely  ascertained,  but  without  much  question  it  is  a 
member  of  the  nummulitic  series  of  deposits,  and  may  be  a  near  equiva- 
lent of  a  similar  looking  rock  that  appears  on  the  beach  at  Clearwater, 
immediately  north  of  the  wharf.  The  fossil  impressions  are  very 
obscure,  and  such  as  we  observed  can  only  doubtfully  be  referred  to 
Cytherea  and  Modiola. 

Rocks  of  the  Pithlachascootie. — I  was  unable  to  make  a  personal 
exploration  of  the  rocks  of  this  region,  and  am,  therefore,  compelled  to 
confine  my  remarks  to  an  examination  of  rock  specimens  brought  to  me 
by  Mr.  Willcox,  and  to  this  gentleman's  references  bearing  on  their 
occurrence.  The  rock  is  a  tough,  partially  siliceous,  white  limestone,  in 
places  densely  charged  with  fossils.  These  arc  mainly  in  the  form  of 
casts  of  minute  gasteropods,  probably  one  or  more  species  of  Cerithium, 
among  which  I  failed  to  find  any  species  that  we  had  observed  elsewhere; 
the  question  of  age  is  thus  left  undetermined,  although  a  strong  proba- 
bility argues  in  favor  of  the  Oligocene.  According  to  Mr.  Willcox  the 
shores  of  the  Pithlachascootie  are  in  places  rocky  for  a  distance  of  two 
or  three  miles  from  the  mouth,  the  bluffs  rising  6-8  feet  above  the  water, 
consequently  higher  than  in  the  case  of  most  of  the  western  streams. 
Where  the  bank  rises  higher  than  three  or  four  feet,  it  slopes  back  and 
is  covered  with  soil.  The  fossiliferous  beds  were  found  to  extend  to  a 
height  of  about  three  feet  above  the  surflicc  of  the  water,  appearing  in 
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botli  banks.  Mr.  Willcox  also  obtained  fragments  of  a  silicco-calcareous 
rock,  containing  numerou.s  casts  and  impressions  of  one  or  more  forms 
of  sea-urchin,  from  a  small  island  situated  about  three  miles  southeast 
of  the  mouth  of  the  Homosassa  River.  One  of  the  species  (the  most 
abundant  form)  is,  I  believe,  without  question  the  Pygorhynchus  Gotddii 
of  Bouve  (Proc.  Boston  Soc.  Nat.  Hist.,  Dec,  1846;  Ibid.,  Jan.,  185 1. 
— Nuclcolitcs  Mortoni  of  Conrad,  Journ.  Acad.  Nat.  Sciences  Phila.,  II, 
p.  40),  from  the  older  Tertiaries  (Oligocene  ?)  of  Georgia.  The  same 
species  was  subsequently  identified  by  McCrady  in  the  limestone  of 
Alligator  (Columbia  Co.  ?),  Florida,  and  by  him  referred  to  a  new  genus 
Ravcndia  (Proc.  Elliott  Soc.  Nat.  Hist,  Charleston,  March,  1858). 

Rocks  of  the  Tampa  Bay  and  Hillsboro  Regions. — Two  distinct 
kinds  of  rock  appear  at  Ballast  Point,  on  Hillsboro  Bay,  at  about  water 
line,  rising  in  most  places  not  over  two  feet  above  it,  still  oftener  less, 
and  at  Newman's  perhaps  three  or  four  feet.  The  one  rock,  a  highly 
fossiliferous  yellow  limestone,  is  manifestly  in  place,  and  forms  the  bed 
of  the  beach,  shelving  at  a  moderate  angle  beneath  the  waters  of  the 
ba\'.  It  contains  numerous  impressions  of  the  Vcmis  penita  described 
by  Conrad  in  1846,  and  large  numbers  of  the  singular  foraminifer  referred 
by  this  paleontologist  to  Nummulites  (N.  \Ncmophora\  Floridainis).  It  is 
very  remarkable,  in  view  of  the  abundance  and  perfection  in  which  the 
fossil  occurs  at  this  locality,  that  an  imperfect  or  abnormal  specimen, 
misleading  in  the  details  of  its  structure,  should  have  served  as  a  type 
for  a  description  and  illustration  of  the  species. 

The  rock  containing  this  supposed  nummulite  has  generally  been 
referred  to  the  Vicksburg  group,  but  as  far  as  paleontological  evidence 
goes,  I  see  no  valid  reason  for  considering  it  to  belong  to  this  age. 
None  of  the  distinctive  Oligocene  fossils  of  the  formation  occur  in  the 
rock,  nor  did  we  find  in  it  any  traces'  of  the  foraminiferal  types  so  char- 
acteristic of  the  Oligocene  region  of  the  northern  part  of  the  peninsula. 
On  the  contrary,  all  the  fossil  forms  occurring  here  appear  to  be  distinct, 
except  in  so  far  as  they  are  represented  in  the  second  kind  of  rock  above 
referred  to,  and  in  the  rock  corresponding  to  it  which  forms  the  bed  of 
Hillsboro  River.  If  Oligocene,  the  rock  in  all  probability  represents  a 
horizon  higher  than  the  Vicksburg  beds  and  the  Florida  "  Nummulitic  " 
(or  Orbitoitic),  but  the  evidence  is  all  but  conclusive  for  considering  it 
Miocene,  and  as  the  near  equivalent  of  some  of  the  beds  of  the  island  of 
Santo  Domingo.  I  failed  to  detect  in  the  rock  any  traces  of  distinctively 
Miocene  fossils ;  but  the  association  near  by  of  an  indisputable  Miocene 
deposit  leaves  little  room  for  doubt  as  to  the  absolute  relationship. 

The  second  form  of  rock  found  at  Ballast  Point  is  of  much  firmer 
consistency  than  the  limestone,  and  appears  in  large,  rounded  or  angular 
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bluisli  masses  scattered  over  the  latter,  seemingly  representing  a  newer 
formation.  It  contains  numerous  fossil  impressions,  partially  silicified,  a 
number  of  them,  as  the  Venus  pciiita  above  mentioned,  identical  with  forms 
found  in  the  limestone,  but  the  greater  number  distinct.  Among  these 
tlie  remains  of  one  or  more  species  of  Cerithium  are  especially  abundant, 
and  might  be  said  to  determine  the  faunal  character  of  the  rock.  We 
found  no  traces  of  the  orbitolite.  At  no  place  could  I  detect  a  solid 
outcrop  of  the  rock,  and,  therefore,  from  the  observations  made  at  this 
point  alone  it  would  be  impossible  to  determine  the  stratigraphical 
relations  of  the  two  series  of  deposits  occurring  here.  But  along  the 
Hillsboro  River  and  on  a  small  tributary,  known  as  Magbey's  Spring, 
which  enters  a  short  distance  above  the  town  of  Tampa,  the  relationship 
is  very  clearly  shown.  The  hard  siliceous  blue  rock,  charged  with  the 
remains  of  Cerithium,  etc.,  appears  at  scattered  intervals  all  along  the 
river  bank,  now  on  one  shore  then  on  the  other,  and  manifestly  forming 
the  bed  of  the  channel.  Just  below  the  shipyard  the  nearly  horizontal 
strata  lie  in  beds  of  from  one  to  two  feet  thickness.  I  was  unable  to 
determine  any  true  dip.  The  orbitolite  limestone  is  exposed  a  short 
piece  above  this  point  on  Magbey's  Spring,  about  three  or  four  hundred 
feet  from  the  borders  of  the  Hillsboro,  in  a  heavy  mass  some  seven  to  ten 
feet  in  thickness.  Although  the  irregularity  of  the  outcrop  and  its  small 
extent  prevented  me  from  locating  its  absolute  position,  there  can  be 
no  question,  seeing  its  proximity  to,  and  elevation  above  the  river,  that 
it  overlies  the  blue  rock  of  the  channel.  This  must  then  also  be  the 
relation  existing  between  the  two  kinds  of  deposits  exhibited  at  Ballast 
Point,  which  are  manifestly  the  equivalents  of  the  Hillsboro  series.  The 
big  irregular  masses  or  boulders  which  here  extend  into  the  bay,  or 
lie  scattered  over  the  lime.stone,  are  evidently  exposed  as  the  result  of 
outwash,  and  appear  to  have  been  scattered  to  their  present  positions 
through  the  action  of  a  heavy  sea. 

The  relations  of  the  coralliferous  dcjjosit  exposed  at  Newman's  lantling, 
as  well  as  of  the  two  other  classes  of  rock  just  described,  are  fully  set 
forth  on  pp.  120-123,  and  require  little  further  consideration.  An  enum- 
eration of  the  species  of  fossils  occurring  here  is  given  on  pp.  1 19-120, 
and  1 24.  The  fossils  are  nearly  all  completely  silicified,  and  exhibit  to  the 
minutest  detail  the  ornamentation  characteristic  of  the  different  species. 
The  coral  geodes,  some  of  them  measuring  as  much  as  eight  or  ten 
inches  across,  are  especially  beautiful,  and  exhibit  to  good  advantage  the 
mamniillated  character  of  the  substituting  blue  and  blood  chalcedony. 
There  is  little  doubt  in  my  mind  that  the  formation  is  due  to  an  infil- 
tration of  silica  in  a  heated  condition,  but  in  what  precise  manner  the 
peculiar  method  of  hollowing  was  brought  about  I  am  unable  even  to 
guess  at.     Many  of  the  species  so  closely  resemble  recent  forms  that  it 
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is  at  first  slight  difficult  to  distinguish  between  thcin,  but  close  ci>ni- 
parison  in  almost  all  instances  reveals  some  constant  characters  by  means 
of  which  the  two  series  can  be  separated.  The  number  of  clearly- 
marked  extinct  species  is,  however,  very  great,  and  sufficient  to  fix 
approximately,  in  default  of  direct  stratigraphical  evidence,  the  position 
in  the  geological  scale  which  the  deposits  occupy.  This  is,  without 
doubt,  in  the  Miocene  .series,  but  just  along  what  horizon  it  is  difficult, 
or  even  impossible,  to  determine. 

Rocks  of  the  M.\n.\tee  Rivek. — The  deposits  exposed  on  the  right 
bank  of  the  Manatee  Ri\er  at  Rocky  Bluff,  a  few  miles  above  Braiden- 
town,  have  been  referred  to  in  the  narrative  (p.  1 3)  as  consisting  of  a  basal 
marly  limestone,  and  yellowish  sandstone,  and  an  overlying  siliceous 
conglomerate,  almost  totally  devoid  of  fossil  remains.  The  white  marl, 
on  the  other  hand,  is  distinctly  a  shell  rock,  in  which  casts  of  fossils, 
mainly  bivalves,  and  their  impressions,  are  exceedingly  numerous.  Among 
these  I  recognized  several  forms  distinctive  of  the  Miocene  formation  of 
the  north,  such  as  Pcctcn  Madisonins,  P.  Jcffcrsonuis,  Perna  viaxillata, 
Venus  alvcata,  Area  idonca  (?),  etc.,  w^hich  left  no  doubt  in  my  mind  as  to 
the  age  of  the  deposit  containing  them.  Fossils  were  much  less  abundant 
in  the  accompanying  yellow  sandrock,  but  the  species  represented  were 
practically  identical  with  those  of  the  marl.  The  latter  disappeared  after 
a  comparatively  short  distance,  but  the  sandrock  continued  in  irregular 
honeycombed  ledges  to  the  furthest  point  reached  by  us  on  the  river. 
The  total  elevation  of  the  exposure  is  not  more  than  three  or  four  feet 
above  the  river's  surface. 

The  discovery  of  a  Miocene  formation  in  this  portion  of  the  State  was 
not  a  little  of  a  suiprise,  as  it  completely  invalidated  all  the  conjectural 
ideas  that  had  been  framed  relative  to  the  geological  structure  of  the 
peninsula.  It  confirmed  my  impression  as  to  the  intermediate  or  equiva- 
lent age  of  the  beds  occurring  near  Tampa,  and  clearly  indicated  what 
would  in  all  probability  prove  to  be  the  true  succession  of  the  beds 
further  to  the  south.  In  other  words,  it  was  made  manifest  that  this 
portion  of  the  State  was  neither  that  recent  creation  which  the  upholders 
of  the  coral  theory  of  growth  had  claimed  for  it,  nor  of  that  antiquity 
which  was  assumed  for  it  in  virtue  of  the  hypothetical  extension  of  the 
Oligocene  beds.  On  the  contraiy,  the  evidence  was  conclusive  that  the 
same  physical  forces  which  effected  the  formation  of  the  new^er  Tertiary 
series  of  the  eastern  border  of  the  United  States  were  similarly  opera- 
tive on  the  Gulf  coast,  and  that  the  peninsula  of  Florida  participated 
in  the  same  general  movements  that  were  known  to  have  affected  the 
United  States  between  Georgia  and  New  Jersey  during  approximately 
equivalent  periods  of  time.     In  how  far  these  movements  were  of  both 
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elevation  and  subsidence  still  remains  to  be  determined,  but  the  facts 
point  strongly  to  the  conclusion  that  the  growth  of  the  peninsula  south- 
ward was  a  nearly  continuous  one,  without  much  interrupted  sedimenta- 
tion, or  any  great  break  in  the  chain  of  organic  evolution  to  mark  the 
successive  accessions  of  territory  which  the  peninsula  received  during 
its  development. 

Rocks  of  Sakasota  Bay. — The  marine  deposits  bordering  the  sea  on 
Big  Sarasota  Bay  are  mainly  in  the  form  of  indurated  sands,  or  where 
there  has  been  a  sufficient  infiltration  of  iron,  of  partially  compact  sand- 
stones. Fossil  remains  are  almost  wholly  wanting,  being  limited,  as  far 
as  our  own  observations  went,  almost  exclusively  to  the  casts  of  one  or 
more  species  of  single  coral  of  undetermined  relationships.  These  we 
found  in  a  semi-compact  yellow  rock,  of  about  three  or  four  feet  thickness, 
at  a  locality  known  as  Whittaker's.  The  rock  has  the  appearance  of  being 
a  comparatively  recent  formation,  and  I  should  probably  unhesitatingly 
have  referred  it  to  the  modern  epoch  were  it  not  for  the  coral  impressions 
which  it  contains.  For  the  present  I  feel  some  hesitation  in  assigning  to 
it  a  definite  position,  although  fairly  assured  that  it  is  late  Tertiary,  or, 
possibly,  even  Post-Tertiary.  The  same  impressions  occur  in  a  much 
more  compact  and  highly  fossiliferous  rock  of  White  Beach,  Little 
Sarasota  Bay,  which  in  the  character  of  its  organic  remains  seems  to 
occupy  a  position  intermediate  between  the  Miocene  and  Pliocene  series. 

The  ferruginous  sandrock  exposed  at  Hanson's,  whence  I  extracted  a 
part  of  the  skeletal  remains  (converted  into  limonite)  of  man,  as  well  as  the 
more  compact  terrestrial  rock  that  appears  some  three-quarters  of  a  mile 
lower  on  the  bay,  have  been  discussed  in  the  narrative  (p.  15),  and  require 
no  further  consideration  at  this  place.  The  only  other  localities  about  the 
bay  where  we  observed  fossiliferous  deposits  were  on  Philippi's  Creek,  an 
eastern  tributary,  where  a  yellow  arenaceous  limestone,  highly  charged 
with  fossils,  most  of  them  in  the  form  of  casts  or  impressions,  and  but 
barely  determinable,  could  be  observed  at  intervals  along  the  shore,  rising 
about  two  feet  out  of  the  water.  A  number  of  the  fossils  appeared  to  be 
identical  with  forms  occurring  in  the  yellow  rock  of  the  Manatee  River; 
especially  was  this  the  case  with  the  corals  and  polyzoans,  but  the  only 
species  that  I  could  definitely  locate  were  Pcctai  Madisoitius,  P.Jcffcrsonius, 
and  possibly  also  Area  idonca.  The  formation  is  evidently  either  Miocene 
or  Pliocene,  or  one  holding  a  position  intermediate  between  the  two.  At 
one  or  two  spots  near  the  mouth  of  the  creek,  well  observed  on  the  right 
bank,  this  rock  is  seen  to  be  overlaid  by  a  heavy  bed  of  coquina,  some 
three  or  four  feet  in  thickness,  the  shell  fragments  composing  which  are 
largely  triturated,  and  only  differ  from  the  typical  coquina  of  the  east 
coast  in  their  greater  compactness.     This  is,  I  believe,  the  first  instance 
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that  a  recent  rock  of  lliis  kiiul  has  been  noted  as  occurring  on  the  west 
coast. 

A  similar  rock,  now  rapidly  undergoing  destruction  through  the  wash 
of  the  sea,  guards  the  entrance  to  Little  Sarasota  Inlet.  On  White  Beach, 
on  the  inner  side  of  the  inlet,  probably  two  and  a-half  or  three  miles  from 
its  mouth,  a  reef-rock,  very  tough  in  places,  and  e.Ktensively  honeycombed 
through  the  action  of  the  water,  forms  the  shore  line,  and  doubtless,  also 
constitutes  in  greater  part  the  bottom  of  the  bay.  Unfortunately,  the 
fossils,  which  are  markedly  abundant,  are  in  the  main  in  a  very  bad  state  of 
preservation,  and  for  the  most  part  do  not  admit  of  .specific  determina- 
tion. The  impressions  of  reef-corals,  probably  a  species  of  madrepore, 
are  numerous,  and  we  also  found  several  casts  of  apparently  the  same 
species  of  simple  coral  which  has  been  noted  as  occurring  in  the  sandrock 
at  Whittaker's.  Most  of  the  molluscan  remains  are  in  the  form  of  casts 
and  impressions,  and  belong  chiefly,  at  least  as  far  as  the  more  prominent 
forms  are  concerned,  to  Pecten,  Cardium,  Area,  Venus  and  Turritella,  the 
last  being  by  far  the  most  abundant  of  the  gasteropod  genera,  and  in  our 
own  collections  almost  the  only  one  represented.  The  rock  is  either 
of  Miocene  or  Pliocene  age,  but  I  could  not  positively  determine  which, 
although  from  its  position,  and  in  the  light  of  our  present  knowledge 
regarding  the  formations  on  the  Caloosahatchic,  I  should  consider  it  not 
far  from  the  junction  line  of  the  two  series,  if  it  does  not,  indeed,  effect 
a  passage  betw'een  the  two.  The  only  forms  that  appeared  to  be  recog- 
nizable, and  even  these  were  somewhat  doubtful,  were  fragments  bearing 
a  close  resemblance  to  Pectcii  Jcffcrsouius,  Venus  alvcata  and  one  of  the 
northern  forms  of  Turritella. 

In  a  rock  manifestly  belonging  to  the  same  series,  although  of  a 
somewhat  different  lithological  aspect,  we  found  numerous  casts  of  one 
or  more  species  of  large  oyster,  one  of  them,  with  little  doubt,  the 
Ostrca  Virgniiana,  in  association  with  which  were  the  casts  also  of  a 
cockle  {Cardumi  magtiiiiii  ?),  clam  [VcJins  Mortoni'.'),  and  a  Perna. 
Many  of  these  were  lying  loose  on  the  beach,  having  been  evidently 
washed  out  from  the  parent  rock.  A  short  distance  beyond  this  point, 
where  a  not  exactly  insignificant  creek  has  cut  a  nearly  vertical  channel, 
the  rock  is  exposed  in  heavy  beds  of  from  one  to  two  feet  thickness, 
rising  to  a  total  height  above  the  creek  of  some  eight  or  ten  feet,  or 
possibly  more.  Among  the  fossils  gathered  here,  which  were  neitiier 
numerous  nor  well-defined,  there  were  a  number  of  gasteropod  casts, 
probably  Turritellas,  and  fragments  of  a  large  scallop  which  bore  a  strong 
resemblance  to  Pcctcn  Madisonius. 

RocK.s  OF  THE  C.\LOoSAii,\  TCiiiK. — The  remarkable  .series  of  deposits 
expo.sed   on   this   river,  which    I  have   designated   the  "  Floridian,"  and 
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which  gi\e  us  the  first  unequivocal  evidences  of  the  existence  of  a  marine 
Pliocene  formation  in  the  United  States  east  of  the  Pacific  slope,  have 
been  fully  detailed  in  the  narrative  (pp.  27-31),  and  only  require  inci- 
dental mention  in  this  place.  They  appear  in  most  places  as  a  partially 
indurated  marl  or  earthy  limestone,  of  a  yellowish,  buff,  or  white  color, 
and  either  largely  destitute  of  organic  remains,  or  so  densely  charged 
with  them  as  to  constitute  a  pure  shell-rock.  At  their  first  visible  out- 
crop, about  twenty  miles  by  water  above  Fort  Myers,  they  barely  reach 
water  level,  but  they  gradually  rise  higher  and  higher,  until  some  twenty 
or  twenty-five  miles  below  Fort  Thompson,  their  elevation  reaches  (or 
reached  at  the  time  of  our  visit)  fully  six  to  eight  feet,  and  this  elevation 
is  maintained  throughout  a  considerable  part  of  the  nearly  continuous 
exposure  of  some  twelve  or  fourteen  miles  that  immediately  precedes 
the  Fort  Thompson  rapids.  At  this  locality  they,  in  company  with  the 
overlying  Post-Pliocene  Venus  bed,  disappear  beneath  the  heavy  capping 
of  Fort  Thompson  fresh-water  limestone,  fully  described  in  the  narrative, 
but  there  can  be  no  question  that  their  inward  extension  is  still  very 
much  greater. 

Inasmuch  as  the  deposits  in  question  have  been  traced  to  a  point 
removed  by  fully  40-50  miles  in  a  direct  line  from  the  sea,  or  to  a  position 
one-third  across  the  State,  they  afford  the  most  conclusive  evidence,  if 
any  Such  were  still  needed,  of  the  utter  fallaciousness  of  the  theory  that 
seeks  to  explain  the  formation  of  the  peninsula  on  the  assumption  of 
successive  coral  growths.  They,  moreover,  clearly  indicate  that  one  of 
the  last  chapters  in  the  histoiy  of  the  formation  of  the  State  was  practi- 
cally identical  with  the  scries  of  closing  chapters  that  rounded  off  the 
physical  history  of  the  eastern  border  of  the  United  States  generally — 
steady  sedimentation,  slow  and  gradual  upheaval,  and  absence  of  specially 
disturbing  forces  which  might  otherwise  have  interfered  with  the  regular 
processes  attending  local  organic  evolution. 
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GENERAL    SUMMARY    AND    CONCLUSIONS. 


1.  The  whole  State  of  Florida  belongs  exclusively  to  the  Tertiary 
and  Post-Tertiary  periods  of  geological  time,  and  consequently,  as  a 
defined  geographical  area,  represents  the  youngest  portion  of  the  United 
States. 

2.  There  is  not  a  particle  of  evidence  sustaining  the  coral  theory  of 
growth  of  the  peninsula;  on  the  contrary,  all  the  facts  point  conclusively 
against  such  theory,  and  indicate  that  the  progressive  growth  of  the 
peninsula,  at  least  as  far  as  Lake  Okeechobee,  has  been  brought  about 
through  successive  accessions  of  organic  and  inorganic  material  in  the 
normal  (or  usual)  methods  of  sedimentation  and  upheaval.  The  evidence, 
further,  is  very  strong  that  beyond  Lake  Okeechobee  and  the  Caloosa- 
hatchie  the  structure  of  the  State  is  for  the  most  part  identical  with  that 
above  it,  and  the  observed  facts  clearly  prove  that  this  correspondence 
must  exist  over  at  least  a  considerable  portion  of  the  unexplored  region 
of  the  Everglades. 

3.  The  Florida  coral  tract  is  evidently  limited  to  a  border  region  of 
the  south  and  southeast.  Fossil  corals  occur  sparingly  in  the  Pliocene 
and  older  Tertiary  deposits,  but  their  appearance  indicates  only  sporadic 
cases  of  coral  growth,  such  as  are  observed  at  the  present  day  on  the 
borders- of  the  reef-seas,  or  marginal  and  included  reefs  of  limited  extent, 
similar  to  those  found  on  the  Miocene  border  of  the  Atlantic  States 
generally  (Maryland,  Virginia,  North  and  South  Carolina).  » 

4.  The  formations  represented  in  the  State  are  the  Oligocene,  Miocene, 
Pliocene  and  Post-Pliocene,  which  follow  one  another  in  regular  succession, 
beginning  with  the  oldest,  from  the  north  to  the  south,  thus  clearly 
indicating  the  direction  of  growth  of  the  peninsula.  The  successive 
Tertiary  belts  do  not  follow  a  direct  east  and  west  course,  but  appear 
to  be  deflected  from  the  west  northeastwards,  so  as  to  conform  more 
nearly  with  the  Atlantic  coast  line  on  the  eastern  border  of  the  United 
States.  The  amount  of  overlap  possibly  resulting  from  deposition  on 
opposed  borders  could  not  be  ascertained. 
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5.  No  indisputable  Eocene  rocks  have  thus  far  been  identified  in  the 
State,  but  not  improbably  some  such  exist  in  the  more  northerly  sections, 
and  possibly  include  even  a  part  of  what  has  generally  been  referred  to 
the  Oligocene.  In  how  far  the  older  formations  were  overlaid  by  deposits 
of  a  newer  date,  or  to  what  extent  the  northern  half  of  the  State  may 
have  participated  in  a  general  submergence  coincidently  with  the  forma- 
tion of  the  more  southerl)-  portions,  remains  to  be  determined. 

6.  Sedimentation  and  deposition  along  this  portion  of  the  American 
coast  appear  to  have  been  practically  unbroken  or  continuous,  as  is 
indicated  by  the  gradational  union  of  the  different  formations,  and  the 
absence  of  broad  or  distinct  lines  of  faunal  separation. 

7.  The  strata  as  far  as  could  be  ascertained  are  very  nearly  horizontal, 
or  dip  at  only  a  very  moderate  angle,  but  no  true  or  direct  line  of 
declination  could  anywhere  be  detected.  At  no  locality  could  any  two 
formations  be  unequivocally  identified  as  resting  one  above  the  other, 
except  in  so  far  as  the  Post-Pliocene  represents  one  of  the  factors  under 
consideration. 

8.  No  disturbance  of  any  moment,  or  one  sufficient  to  sensibly 
react  upon  the  rock  masses,  seems  to  have  visited  the  Floridian  region 
since  the  initial  formation  of  the  present  State  in  the  Older  Tertiary 
period.  The  elevation  of  the  peninsula,  especially  in  its  more  southern 
parts,  appears  to  have  been  effected  very  gradually,  judging  from  the 
perfect  preservation  of  most  of  the  later  fossils,  and  the  normal  positions — 
/.  e.,  the  positions  which  they  occupied  when  living — which  many  of  the 
species  still  maintain. 

9.  The  northern  half  of  the  State  represents  in  great  part  a  deep-sea 
formation,  whereas  the  southern  half  is  marked  by  deposits  indicative  of 
^•comparatively  shallow  sea.  It  would  appear  that  before  its  final  eleva- 
tion a  large  part  of  the  peninsula,  especially  its  southern  half,  was  for  a 
considerable  period  in  the  condition  of  a  submerged  flat  or  plain,  the 
shallows  covering  which  were  most  favorably  situated  for  the  development 
of  a  profuse  animal  life,  and  permitted  of  the  accumulation  of  reef- 
structures  and  of  vast  oyster  and  scallop  banks.  The  present  submerged 
plain  or  plateau  to  the  west  of  the  peninsula  may  be  taken  to  represent 
this  condition.  Fresh-water  streams,  and  consequently  dry  land,  existed 
in  the  more  southern  parts  of  the  peninsula  during  the  Pliocene  period, 
as  is  proved  by  the  interassociation  of  marine  and  fiuviatile  moUusks  in 
the  deposits  of  the  Caloo-sahatchic. 
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10.  TIic  modern  fauna  of  the  coast  is  indisputably  a  dcrivati\c,  through 
successive  evolutionary  changes,  of  the  pre-existing  faunas  of  the  Pliocene 
and  Miocene  periods  of  the  same  region,  and  the  immediate  ancestors  of 
man)-  of  the  living  forms,  but  slightly  differing  in  specific  characters,  can 
be  determined  among  the  Pliocene  fossils  of  the  Caloosaliatchie.  The 
doctrine  of  evolution  thus  receives  positive,  and,  most  striking,  confir- 
mation from  the  past  invertebrate  fauna  of  the  floridian  region. 

11.  Man's  great  antiquity  on  the  peninsula  is  established  beyond  a 
doubt,  and  not  improbably  the  fossilized  remains  found  on  Sarasota  Bay, 
now  wholly  converted  into  limonite,  represent  the  most  ancient  belong- 
ings of  man  that  have  ever  been  discovered. 
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FOSSILS    or     THE    PLIOCENE    ("  FLORIDIAN ")    FORMATION 
OF    THE    CALOOSAHATCHIE. 


Murex  imperialis,  Swainson. 

Zoological  Illustrations,  2d  ser.,  ii,  p.  67. 

Trjon,  Manual  of  Conchology,  ii,  p.  loi,  pi.  23,  fig.  206. 

A  limited  number  of  individuals  from  the  banks  of  the  Caloosahatchie 
below  Fort  Thompson,  showing  no  essential  variation  from  the  living  form. 
The  occurrence  of  this  species  in  the  Pliocene  deposits  of  the  State  prac- 
tically determines  its  true  home  to  be  the  Atrantic  border  of  America 
and  not  the  Pacific  coa.st,  as  is  frequently  asserted  (Reeve,  Conchologia 
Iconica,  Murex,  sp.  42). 

Murex  brevifrons,  Lam.,  var.  calciliafia.  Lam. 
Aniniau.x:  sans  Vertfebres,  ix,  p.  573. 
Tryon,  Manual  of  Conchology,  ii,  p.  95,  pi.  19,  fig.  175. 

Banks  of  the  Caloosahatchie  below  Fort  Thompson. 

All  the  specimens  obtained  by  us  appear  to  be  immature  forms,  and 
none  would  measure,  if  perfect,  more  than  an  inch  and  a  half  in  length. 
I  can  detect  no  character  by  which  to  distinguish  them  from  the  recent 
form,  unless  it  be  in  a  greater  regularity  and  prominence  of  the  revolving 
lines,  and  a  further  projection  of  the  variceal  spines.  The  species  also 
grades  into  M.  crocatus,  which  appears  to  be  nothing  more  than  a  nodu- 
lose variety  of  M.  brevifrons. 

Fu3us  Caloosaensis,  nov.  sp.     Fig.  i. 

Shell  typically  fusiform,  of  about  ten  volutions;  spire  acuminate, 
about  one-third  the  length  of  shell,  with  a  slightly  papillate  apex ;  whorls 
sub-angular,  longitudinally  ribbed,  and  crossed  by  somewhat  distantly- 
placed,  elevated,  revolving  lines,  the  median  two  of  which  on  the  whorls 
above  the  body-whorl  appear  more  developed  than  the  others. 

Body-whorl  with  about  nine  revolving  lines,  the  two  on  the  shoulder, 
with  occasional  intermediate  finer  lines,  least  prominent;  aperture  semi- 
oval,  with  a  long,  nearly  straight  canal,  of  about  twice  its  own  length, 
the  two  combined  considerably  more  than  one-half  the  length  of  the 
entire  shell;  outer  lip  thin,  striated  internally. 

Length,  2.2  inches ;  width,  .6  inch. 

Caloo.sahatchie,  in  the  banks  below  Fort  Thompson. 

This  shell  most  nearly  resembles  among  living  forms  F/tsi/s  Dupdit- 
Thouarsi,  but  differs  from  it  in  its  subangular  whorls  (evenly  convex  in 
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the  latter),  and  the  absence  of  the  numerous  lines  on  the  shoulders.  In 
the  first  of  these  characters,  as  well  as  in  the  smaller  number  of  revolving 
lines,  it  also  differs  from  the  closely  resembling  Fusiis  Hcnckcni  of  Sow- 
erby,  a  common  Miocene  fossil  of  the  West  Indies. 

Fasciolaria  scalarina,  nov.  sp.     Fig.  2. 

Shell  sub-fusiform,  of  about  ten  volutions,  longitudinally  ribbed  or 
plicated;  spire  elevated,  nearly  one-third  the  length  of  shell;  whorls 
convex,  those  of  the  spire  angulated  at  about  the  middle,  crossed  by 
numerous  elevated,  and  more  or  less  rounded,  revolving  lines,  from  ten 
to  fourteen  on  each  of  the  more  prominent  whorls ;  central  line  most 
prominent,  forming  the  median  angulation  or  carination ;  intcr.stitial  finer 
lines  present  at  irregular  intervals. 

Body-whorl  with  about  15-20  ribs  or  plicae,  which,  as  a  rule  are 
less  prominently  angulated  than  those  of  the  spire,  making  the  .shell 
appear  more  regularly  convex ;  revolving  lines  somewhat  over  thirty,  a 
limited  number  of  which  are  interstitial ;  aperture  about  one-half  the 
length  of  shell,  or  somewhat  over,  produced  anteriorly  into  a  broad 
canal  of  moderate  length  ;  outer  lip  prominently  lined  on  the  inside  ;  colu- 
mella with  two  very  oblique  folds,  the  lower  of  which  is  practically  obsolete. 

Length,  6.5  ;  width,  2.5  inches. 

In  the  banks  of  the  Caloosahatchie,  below  Fort  Thompson. 

The  only  American  Fasciolaria  to  which  this  species  bears  any 
great  resemblance  is  F.  Sparratvi  of  Emmons  (North  Carolina  Geol. 
Surv.,  1858,  p.  253,  fig.  1 15),  from  the  Miocene  of  North  Carolina,  or  at 
any  rate,  a  fossil  from  that  State  which  has  been  identified  as  such  by 
Conrad.  I  find  in  the  collections  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  two  specimens  of  a  large  Fasciolaria  marked  by  Conrad 
"F.  Sparraii'i,  Emmons,  N.  C,"  and  have  every  reason  to -believe  that  the 
forms  so  identified  are  Emmons'  species,  although  differing  widely  from 
the  description  given  by  that  geologist.  This  description  is,  however, 
very  vague,  and  manifestly  erroneous  in  several  of  its  details,  so  that  little 
satisfaction  can  be  derived  from  it ;  Emmons'  figure  more  nearly  resembles 
the  fossil  in  question,  and  this  fact,  combined  with  the  knowledge  that 
Conrad  had  access  to  the  collections  of  the  Carolina  survey,  lead  me  to 
assume  the  correctness  of  the  latter  paleontologist's  identification. 

From  the  Fasciolaria  Sparrozvi,  recognized  as  such,  the  Florida  fossil 
differs  in  the  lesser  convexity,  and  more  pronounced  median  angulation 
of  the  whorls  of  the  spire,  the  greater  number  and  prominence  of  the 
longitudinal  ribs,  which  are  largely  obsolete  on  the  body-whorl  of  F. 
Sparrawi,  the  greater  relative  elevation  of  the  spire,  and  the  absence  of 
the  regular  alternation  of  coarse  and  fine  revolving  lines  seen  in  the 
Carolina  species. 
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Among  recent  forms  the  species  apparently  most  nearly  related  to 
Fasciolaria  scalarina  is  F.  filavtcntosa  of  Chemnitz,  from  the  Indo-Chinese 
seas.  This  species  has  much  the  habit  of  the  American  form,  but  is 
largely  deficient  in  the  number  of  longitudinal  ribs,  which  are  also  much 
more  distinctly  nodose,  and  bring  about  a  v^ery  prominent  angulation  to 
the  whorls  of  the  spire  not  less  than  to  the  body -whorl ;  the  columellar 
plaits  are  three  in  number,  instead  of  two.  The  same  characters  approxi- 
mately sen'e  to  distinguish  F.  scalarina  from  the  European  Miocene  F.  Tar- 
belliana  of  Grateloup  (Atlas  Conch.  Foss.  Bassin  de  I'Adour,  pi.  23,  fig.  14 ; 
Homes,  Die  fossil.  Mollusken  d.  Tertiar-Beckens  von  Wien,  i,  p.  298, 
pi.  33,  figs.  1—4),  which,  if  not  identical  with  the  recent  form  above  referred 
to,  is  certainly  very  closely  related  to  it. 

Fasciolaria  gigantea,  Kiener. 

Icon.  Coq.  Viv.  p.  5,  pi.  10,  II. 

Tryon,  Manual  of  Conchology,  iii,  p.  75,  pi.  60,  fig.  14-16. 

Two  specimens  of  this  large  conch  were  found  in  the  upper  part  of 
the  banks  below  Fort  Thompson,  on  the  verge  of  the  Post-Pliocene  layer. 
They  do  not  seem  to  differ  essentially  from  the  living  form.  The  nodes 
appear  somewhat  less  prominent,  and  are  in  a  measure  indented  through 
a  passing  shallow  sulcus. 
Fasciolaria  tulipa,  L. 

Syst.  Nat.,  12th  ed.,  p.  1213. 

Tryon,  Manual  of  Conchology,  iii,  p.  74,  pi.  59,  figs.  1-5. 

In  the  banks  of  the  Caloosahatchie,  below  Fort  Thompson. 

The  largest  specimen  measures  just  six  inches  in  length.  A  probable 
variety  of  this  species,  with  a  more  elevated  spire  and  a  correspondingly 
depressed  aperture,  appears  to  be  identical  with  the  variety'  figured  by 
Tuomey  and  Holmes  in  their  work  on  the  Pliocene  fossils  of  South 
Carolina,  pi.  30,  fig.  8. 
Uelongena  subcoronata,  nov.  sp.     Fig.  3. 

Shell  broadly-turbinate,  of  about  five  volutions;  spire  moderately  ele- 
vated, scalariform,  its  rounded  whorls  profoundly  ribbed,  subangulated 
or  carinated  medially,  and  crossed  by  numerous  well-defined  revolving 
lines,  which  alternate  as  coarser  and  finer  striae ;  the  ribs  of  the  whorl 
next  to  the  body-whorl,  and  sometimes  also  the  one  above,  distinctly 
tuberculated  or  spinose,  or  even  coronated. 

Body-whorl  very  ventricose,  obtusely  angulatcd  above,  with  a  row 
(in  presumably  adult  individuals)  of  from  eight  to  ten  prominent  scaly 
tubercles,  which  stand  outward  from  the  shoulder  angulation;  a  single 
row  of  supra-basal  tubercles,  six  or  seven  in  number,  some  of  which  are 
developed  into  short  pyramidal  spines  ;  entire  surface  covered  with  coarse, 
closely  arranged  striae,  which  may  become  partially  obsolete  on  the 
shoulder. 
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Coliimellar  surface  broad,  slightly  flattened,  completely  covered  by 
the  thin  labium ;  aperture  about  two-thirds  the  length  of  shell,  or  less, 
quadrangular,  broadly-open. 

Length  of  largest  specimen,  somewhat  more  than  four  inches;  greatest 
width,  over  the  shoulder  angulation,  2.7  inches. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

This  species  closely  resembles  the  recent  Melojigena  corona  of  the 
southern  coast,  and,  at  first  sight,  can  be  readily  mistaken  for  it.  But  it 
differs  in  the  greater  elevation  of  the  spire,  the  obtuseness  of  the  shoulder 
angulation  (shoulder  concave  in  AT.  corona),  the  much  smaller  number  of 
spines,  both  on  the  superior  and  inferior  carinations,  the  nature  of  the 
spines  or  tubercles,  which  are  much  more  nearly  closed  (less  scaly)  in 
AT.  subcoronata,  and  in  the  circumstance  that  the  shoulder  spines  are 
directed  outward,  and  not  upward  and  inward,  as  we  find  them  in  AT. 
corona. 

Fnlgur  rapum,  nov.  sp.     Fig.  4. 

Shell  pyruliform,  closely  inwound,  with  a  short  depressed  spire ; 
whorls  of  the  spire  about  five,  gently  crenated  basally  (or  above  the 
sutural  line) ;  apex  papillate. 

Body-whorl  ventricose,  high,  conve.x,  sub-angulated  above,  and  to  an 
extent  also  inferiorly,  somewhat  nodulose  on  the  rounded  shoulders ; 
neither  true  tubercles  nor  spines ;  tendency  to  nodulation  in  some  cases 
entirely  wanting;  aperture  of  nearly  the  entire  length  of  the  shell, 
elliptical  above,  and  produced  into  a  long,  narrow,  strai?jht  canal,  which 
is  slightly  deflected  to  one  side;  outer  lip  strongly  lined  internally. 

Columella  arcuate,  rapidly  contracting  the  aperture  at  the  beginning 
of  the  canal ;  columellar  fold  not  very  prominent.  The  entire  surface  of 
the  shell  covered  with  closely-placed,  moderately  elevated,  revolving  striae, 
which  have  a  gently  sinuous  outline,  and  exhibit  a  distinct  alteination 
of  coarser  and  finer  lines. 

Length,  6.5  inches ;  width,  3.5  inches. 

In  the  banks  of  the  Caloosahatchie,  below  Fort  Thompson. 

None  of  the  recent  species  of  Fulgur  at  all  approach  this  shell,  and 
even  among  the  fossil  species  there  is  none  from  which  it  cannot  almost 
immediately  be  distinguished.  The  species  that  most  nearly  resembles  it 
is  undoubtedly  the  form  figured  by  Conrad  on  pi.  47  of  his  Medial 
Tertiary  Fossils  (1839)  as  F.  niaxunus,  which  has  apparently  never  been 
described.  The  ornamentation  of  this  shell  is  practically  identical  with 
that  of  F.  rapiim,  but  it  can  be  readily  distinguished  by  its  broad  and 
arcuate  canal,  and  the  more  elevated  and  scalariform  spire.  The  swell- 
ing along  the  base  of  the  body-whorl  in  F.  maxiimts  also  helps  to 
identify  the  species. 
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Fulgur  maximus. 

Conrad,  Fossils  of  the  Medial  Tertiary  Formations,  pi.  47,  not  described. 
Gill,  "On  the  Genus  Fulgur  and  its  Allies,"  Am.  Journ.  Conch.,  iii,  p.  46  (enumera- 
tion of  species  only). 

Shell  sub-pyruliform,  with  a  short  scalariform  spire  ;  spiral  whorls 
about  five,  convex,  slightly  hollowed  above  the  middle,  the  upper  t\\  o  or 
three  gently  carinated  and  crenulated. 

Body-whorl  ventricose,  somewhat  concave  on  the  shoulder,  which 
supports  a  number  of  irregularly  placed,  and  not  clearly  defined  nodules  ; 
longitudinal  lines  of  growth  well-marked,  disfiguring  the  surface  of 
the  shell ;  an  irregular  swelling  near  the  base  of  the  whorl ;  aperture 
nearly  four-fifths  the  length  of  the  shell,  oval  above,  produced  into  a 
broad  and  open  arcuate  canal ;  outer  lip  striated  internally. 

Columella  sigmoidal,  its  surface  covered  with  a  thin  callus;  coluniellar 
fold  nearly  obsolete.  The  entire  surface  of  the  shell  covered  with  nu- 
merous slightly  wavy  revolving  lines,  which  in  a  measure  alternate  in  size. 

This  species,  in  its  typical  form,  cannot  readily  be  confounded  with 
any  of  its  immediate  congeners ;  the  absence  of  well-defined  tubercles 
serves  to  distinguish  it  almost  at  a  glance.  But  the  incipient  nodulation 
seen  in  some,  or  most  of  the  specimens,  becomes  much  more  sharply 
defined  in  others,  and,  indeed,  advances  with  such  gradational  steps  that 
a  continuous  passage  is  led  up  to  the  prominently  tubcrculated  F.  Tritpnis 
(Conrad,  Proc.  Acad.  Nat.  Sciences,  1862,  p.  583),  from  the  Miocene  of  Vir- 
ginia, and  from  this  again, by  insignificant  changes,  to  F.  filosiis  (Proc.  Acad. 
Nat.  Sciences,  p.  286),  from  the  same  series  of  deposits.  The  gradation 
is  absolute,  and  permits  of  no  natural  separation  of  the  different  forms 
here  indicated.  Whether  or  not,  therefore,  these  forms  are  to  be  regarded 
as  distinct  species,  or  as  varieties  representing  but  a  single  species,  with 
well-marked  characters  defining  the  extreme  forms,  is  of  little  moment. 
That  they  are  modifications  of,  or  derivatives  from,  one  and  the  same 
form,  there  is,  it  appears  to  me,  very  little  doubt. 

This  species  I  identified  among  the  fossils  of  the  Caloosahatchic  by  a 
limited  number  of  specimens.  The  largest  of  these,  which  measures 
upwards  of  five  and  a  half  inches  in  length,  is  absolutely  undistinguish- 
ablc  in  character  from  tiic  Miocene  fossil. 

Fulgur  contrarius,  Conrad. 

Am.  Journ.  Science,  xxxix,  p.  387;  Fossils  Medial  Tert.  Form.  U.  S.,  pi.  45,  fig.  11. 
Busycon  perversum,  Emmons,  North  Carolina  Geol.  Rept.  p.  249,  fig.  107. 

Comhion  in  the  banks  of  the  Caloosahatchic,  below  Fort  Thompson. 

This  shell  has  the  general  character  of  Fulgur  rapum,  from  which  it 
differs  in  being  sinistral.  Dr.  Gill,  in  his  review  of  the  genus  Fulgur 
(Am.  Journ.  Conch.,  iii,  p.  144),  remarks  that  in  the  greater  number  of 
sinistral  shells  the  form  is  not  more  obliquely  wound  than  in  the  dextral. 
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as  ma\'  be  proved  by  the  use  of  a  mirror.  This  may  or  may  not  be  true 
as  a  general  thing,  but  the  rule  certainly  does  not  hold  in  the  case  of  the 
mutually  representative  species  here  referred  to.  The  obliquity  in  F. 
contrariiis  is  decidedly  more  pronounced  than  in  F.  rapmn. 

I  am  not  exactly  satisfied  as  to  the  relation  which  this  species  holds 
to  the  recent  forms.  It  certainly  most  nearly  approaches  F.  pcrversus 
of  Linnreus,  and  I  must  admit  that  it  is  undistinguishable  from  some  of 
the  non-spinose  varieties  that  are  usually  referred  to  this  species.  Whether 
these  last,  however,  are  specifically  distinct  from  the  typical  spined  F. 
pcrversus  I  am  not  prepared  to  say;  they  certainly  have  much  the  .same 
general  facies,  and  they  would  appear  to  grade  into  one  another.'  Still,  the 
distinguishing  characters — rounded  body-whorl,  absence  of  spines,  and  a 
more  closely-enveloping  spire  in  the  non-typical  form — are  well-marked, 
especially  in  the  case  of  the  fossils,  where  they  appear  to  be  constant,  and 
may  serve  to  characterize  a  good  species.  But  whether  distinct  or  not, 
it  is  positive  that  the  fossil  is  represented  in  the  living  fauna.  Our  collec- 
tion contains  one  very  ponderous  form,  which  retains  all  the  distinctive 
characters  of  the  smaller  individuals,  and  may  be  immediately  separated 
from  F.  pcrversus  b\^  its  great  convexity,  the  rounded  outline  of  the  body- 
whorl,  and  its  pear-form. 

Dr.  Gill  {op.  cit)  erroneously  refers  to  this  species  the  form  described 
by  Tuomey  and  Holmes,  in  their  work  on  the  Pliocene  Fossils  of  South 
Carolina,  as  Biisycon  perucrsum  (pi.  29,  fig.  3).  The  .species  in  question 
is  Conrad's  F.  adversarius,  referred  to  (Am.  Journ.  Conch.,  iii,  p.  185)  as 
the  "  only  reversed  form  with  tubercles  instead  of  spines,"  but  which,  as 
far  as  I  am  aware,  has  thus  far  never  been  described. 

Fulgur  excavatus,  Conr. 

Am.  Journ.  Science,  x-xxLt,  p.  387;  Foss.  Med.  Tert.  Form.,  pL  45,  fig.  12. 
Cassidulus  CaroHnensis,  Tuomey  and  Holmes,  Pliocene  Foss.  S.  Carolina,  p.  147, 
pi.  30,  fig.  I. 

Common  on  the  banks  of  the  Caloosahatchie,  below  Fort  Thompson. 

The  typical  forms  of  this  species  can  be  readily  distinguished  from 
the  recent  F.  pyruiii,  Dillw.,  by  its  scalariform  spine,  more  depressed,  and 
slender  body,  and  the  much  deeper  sub-sutural  canaliculation,  which  is 
also  carried  further  towards  the  apex.  The  shell,  in  addition,  appears  to 
be  considerably  thicker.  But  these  characters  do  not  appear  to  be 
invariable,  and  I  am  far  from  satisfied  that  the  species  ought  not  to  be 
classed  rather  with  the  recent  form  than  as  a  distinct  type.  Numerous 
intermediate  stages  unmistakably  unite  it  with  F.  pyrmn.  As  is  the  case 
with  the  last,  this  species  also  exhibits  a  marked  variation  in  the  amount 
of  angulation  of  the  body-whorl,  sometimes  appearing  merely  rounded, 
with  only  a  faint  trace  of  carination,  at  other  times  very  sharply  angulated, 
and  with  a  decidedly  concave  shoulder. 
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Fulgur  pyrum,  DilUvj-n. 
Catalogue,  485. 
Tryon,  Manual  of  Conchology,  iii,  p.  143,  figs.  402,  403. 

One  of  the  specimens  that  might  be  said  to  constitute  the  Fiilgur 
cxcavatus  series  is  unquestionably  the  recent  form.  It  proves  the  im- 
practicability of  drawing  closely  delimited  division  lines,  where  specific 
characters  so  closely  approach  one  another,  and  demonstrates  the  nec- 
essarily arbitrary  classification  w  hich  the  evidences  of  transformism  must 
carry  with  them. 

Fulgur  pyrifomis,  Conr. 

I  have  been  unable  to  find  a  description  of  this  species,  and  only 
know  it  from  a  specimen  in  the  Academy's  collection  marked  such  in 
Conrad's  handwriting.  It  is  identical  with  the  scalariform  varieties  (so 
considered)  of  F.  pyrum  (F.  plagostis  of  Conrad  ?),  which  in  several  char- 
acters depart  widely  from  the  typical  forms  of  that  species,  and  might, 
perhaps,  with  propriety  be  considered  distinct.  It  stands  intermediately 
between  F.  excavattis  and  pyrum. 

Banks  of  the  Caloosahatchie  below  Fort  Thompson. 

Tnrbinella  regina,  nov.  sp.     Fig.  5. 

Shell  ovate-oblong,  sub-fusiform  ;  spire  elevated,  gradually  tapering, 
and  consisting  of  from  eight  to  ten  volutions ;  whorls  nearly  flat,  or 
slightly  convex,  somewhat  angulated  above,  and  only  nodulose  in  the 
region  of  the  apex ;  surface  covered  with  revolving  raised  lines,  about 
five  on  each  whorl  below  the  upper  angulation,  above  which  they  are  less 
pronounced  and  more  closely  placed. 

Body-whorl  convex,  considerably  longer  than  one-half  the  length  of 
the  shell,  and  ornamented  by  numerous  raised  lines,  similar  to  those 
found  on  the  other  whorls.  Toward  the  base  these  lines  become  more 
crowded,  somewhat  flexuous  and  coarse,  appearing  in  the  form  of  paired 
rugations;  suture  impressed;  aperture  elliptical,  produced  into  a 
straight,  but  deflected,  canal  of  considerable  length. 

Columellar  surface  covered  with  a  thick  deposit  of  callus,  which 
leaves  partially  uncovered  a  long  and  narrow  umbilicus;  columellar 
plaits  three,  the  median  one  of  which  is  the  strongest. 

Length  of  longest  specimen — imperfect  below  and  above,  and  lacking 
probably  an  inch  and  a  half — eleven  inches;  width  across  the  centre,  four 
inches. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

We  found  but  two  specimens  of  this  stately  Turbinclla,  which  in 
linear  measure  surpasses  all  other  species  of  the  genus,  with  the  excep- 
tion of  T.  scolymus.  In  its  general  characters  it  most  appro.ximates  among 
recent  forms  Turbinella  ovoidea  of  Kiener  (Icon.  Coq.  Viv.,  7),  which  is 
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said  to  inhabit  the  coast  of  Bahia,  Brazil,  and  is  not  an  uncommon  species 
in  the  Miocene  deposits  of  Santo  Domingo  (Gabb,  "  Santo  Domingo," 
Trans.  Am.  Phil.  Soc,  xv,  p.  218),  but  differs  in  its  much  more  ponderous 
proportions,  the  greater  relative  elevation  of  the  spire,  the  absence  of 
well-marked  nodulations  on  the  whorls  of  the  spire,  and  the  smaller 
number  of  prominent  revolving  lines  on  the  whorls  of  the  spire.  The 
body-whorl  also  lacks  the  basal  quadrangulation  seen  in  T.  ovoidca.  I 
know  of  no  fossil  form  that  in  any  way  approaches  the  Florida  species, 
nor  any  .species  of  the  existing  Gulf  fauna  that  is  as  near  to  it  as  T. 
ovoidca. 

Vasum  horridum,  nov.  sp.     Fig.  6. 

Shell  ovate,  thick,  ventricose,  with  the  greatest  width  at  about  the 
middle;  spire  elevated,  about  one-fourth  the  length  of  the  shell,  and 
consisting  of?  nodulose  volutions. 

Body-whorl  strongly  angulated  on  the  shoulder — the  angulation 
being  at  an  angle  of  about  45  degrees  to  the  outer  wall — and  probably 
prominently  coronated  with  foliaceous  or  lamellar  tubercles ;  surface,  as 
well  as  that  of  the  rest  of  the  shell,  profoundly  grooved,  with  about  eight 
sharply  elevated  revolving  ridges  below  the  shoulder  angulation,  the  si.xth 
and  seventh  from  the  top  most  prominent,  and  separated  from  each  other 
by  a  space  equal  to  two  of  the  other  interspaces  ;  sutural  line  somewhat 
impressed,  and  bordered  inferiorly  by  a  lamellar  ridge  ;  aperture  produced 
posteriorly  into  a  short  canal,  somewhat  more  than  one-half  the  length 
of  the  shell. 

Columellar  surface  covered  with  a  thick  deposit  of  callus,  which 
leaves  partially  exposed  a  broad  umbilicus ;  columellar  plaits  three,  of 
which  only  the  upper  two  are  prominent,  the  basal  one  being  rudimen- 
tary. 

Length  of  imperfect  specimen,  lacking  probably  a  full  half-inch,  about 
five  and  a  half  inches ;  width,  three  and  a  half  inches. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

We  obtained  but  a  single  adult  specimen  of  this  large  Vasum,  which 
apparently  exceeds  all  other  species  of  the  genus  in  size.  Unfortunately, 
its  imperfect  condition  prevents  the  absolute  determination  of  all  its  charac- 
ters, but  sufficient  remains  to  indicate  that  it  is  a  clearly-defined  species. 
There  are  but  few  traces  of  the  coronating  tubercles  left,  but  I  think 
there  can  be  no  doubt,  seeing  the  acute  angulation  of  the  shoulder,  and 
the  character  of  the  spines  in  the  young  shell,  that  the  tubercles  were 
squamose,  as  in  the  East  Asiatic  V.  vnpcrialis  and  not  of  the  typical  blunt 
type  seen  in  our  southern  V.  miiricatnm.  From  the  latter,  apart  from 
the  character  ju.st  indicated,  the  Florida  fossil  differs  in  its  less  turbinate 
form,  the  greater  length  of  its  spire,  the  smaller   number  and  much 
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greater  prominence  of  its  revolving  ridges,  and  in  the  deficiency  of  its 
columellar  plaits.  The  shoulders  of  the  whorls  are  also  much  less 
depressed  than  in  the  recent  species,  rising  at  a  considerable  angle  instead 
of  being  nearly  flat. 

In  the  sum  of  its  characters  the  Florida  fossil  appears  to  be  most 
closely  related  to  Vasuin  imperialis,  but  unfortunately  this  assumption  is 
based  solely  upon  an  examination  of  the  figures  and  description  of  that 
form,  the  collections  of  the  Academy  of  Natural  Sciences,  otherwise  so 
rich  in  the  department  of  conchology,  being  deficient  in  the  species. 

Genus  MAZZALINA,  Conrad. 

This  genus  was  constituted  by  Conrad  for  the  reception  of  an  Eocene 
fossil  from  Claiborne,  Ala.,  which  in  general  characters  approximates  the 
recent  forms  now  generally  referred  to  Lagena  of  Schumacher.  The 
genus  is  thus  briefly  characterized  (Journ.  Acad.  Nat.  Sciences  of 
Philadelphia,  2d  ser.,  iv,  p.  295) :  "  Turbinate,  smooth ;  columella 
projecting  interiorly  and  furnished  with  closely  arranged,  oblique,  obtuse 
plaits."  Mr.  Tryon,  in  monographing  the  species  of  recent  shells,  appears 
to  have  overlooked  this  description,  for  in  the  appendix  to  his  review  of 
the  family  Fusidae  (Manual  of  Conchology,  iii,  p.  225,  1881)  he  makes 
the  following  statement:  "  Genus  Mazzalina,  Conrad,  not  characterized;" 
— and  further:  "The  type  \M.  pynda]  appears  to  be  very  similar  to 
Lagena,  Schum.,  if  not  identical  with  that  genus.  I  figure  it  from  the 
original  specimen." 

The  reference  of  the  genus  to  Lagena  is,  I  believe,  erroneous,  and 
is  probably  founded  upon  an  imperfect  examination  of  the  unique 
specimen,  which  is  decidedly  Lageniform,  and  the  assumption  that  other 
.specimens,  if  found,  would  depart  somewhat  from  the  type,  and  more 
nearly  appro.ximate  the  recent  form.  In  the  light  of  additional  speci- 
mens obtained  during  our  recent  explorations,  I  can  affirm  that  the 
characters,  such  as  they  are,  separating  Mazzalina  from  Lagena  are 
distinct  and  permanent,  and  leave  no  doubt  as  to  the  propriety  of 
separating  the  two  genera  (or  sub-genera).  These  characters  are  most 
clearly  exhibited  in  the  peculiarly  flexuous  disposition  of  the  columella, 
the  deflected  and  produced  canal,  obliquity  of  the  columellar  plaits,  and 
the  absence  of  an  umbilicus.  The  general  form  of  the  shell,  too,  is 
rather  pyriform  than  bucciniform. 

Mazzalina  bulbosa,  nov.  sp.    Fig.  7. 

Shell  bulbiform,  or  imperfectly  pear-shaped,  ventricose,  thin  in  sub- 
stance; spire  conical,  made  up  of  about  six  convex  whorls;  aperture 
about  two-thirds  the  length  of  the  shell,  oval,  and  produced  anteriorly 
into  a  (deflected)  canal  of  moderate  length ;  outer  lip  thin,  notched  below 
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the  sutural  line,  formiiiL;'  a  i)rominciit  siiuis,  and  crossed  on  its  inner  face 
by  numerous  parallel,  raised  (revolving)  lines ;  columella  conspicuously 
arched  or  flexed,  with  some  five  to  seven  oblique  plaits,  the  lower  two  of 
which  are  much  more  prt)mineiit  tiian  the  others;  no  umbilicus;  general 
surface  of  shell  smooth. 

Length, two  and  half  inches;  width  across  the  centre,  somewhat  more 
than  an  inch  and  a  third. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

This  species  appears  at  first  sight  very  much  like  the  Eocene  M. 
pyntla,  but  may  be  readily  distinguished  by  its  greater  ventricosity,  the 
convexity  of  the  whorls,  and  the  absence  of  the  sutural  carination  (or 
more  properly,  sub-angulation).  The  cplumellar  plaits  are  also  con- 
siderably more  prominent  in  the  Florida  form. 

As  far  as  I  am  aware  these  are  the  only  two  species  that  can  be 
properly  included  in  the  genus,  which  appears,  consequently,  to  be  ex- 
tinct. Whether  or  not  the  modern  Lagena,  which  so  closely  resembles 
it,  is  immediately  related,  remains  to  be  determined. 

Voluta  Floridana,  nov.  sp.     Fig.  S. 

Shell  fusiform-ovate,  smooth,  except  two  or  three  of  the  terminal 
whorls  of  the  spire,  which  are  longitudinally  ribbed,  and  cancellated  by 
a  number  of  delicate  revolving  lines ;  spire  elevated,  of  about  six  volu- 
tions, terminating  in  a  slightly  papillated  apex ;  whorls  convex,  hollowed 
above  the  middle,  the  depression  in  the  upper  whorls  forming  a  sub- 
sutural  band  or  carination. 

Body-whorl  smooth,  about  four-fifths  the  length  of  the  shell,  covered 
with  delicate  revolving  lines,  which  become  obsolete  with  age ;  aperture 
of  nearly  equal  length,  truncated  at  base ;  columellar  surface  with  four 
prominent  oblique  folds,  the  upper  of  which  is  generally  the  longest. 

Length  of  longest  specimen  somewhat  less  than  si.x  inches ;  greatest 
width,  2.3  inches. 

Abundant  in  the  banks  of  the  Caloosahatchie  below  Fort  Thompson. 

I  have  little  hesitation  in  affirming  that  this  shell  is  the  probable 
ancestor  of  the  recent  Vohtta  Jimonia  of  Chemnitz  which  is  occasion- 
ally obtained  along  the  western  keys  (Egmont  Key,  etc.)  and  in  the 
deeper  waters  of  some  of  the  inner  bays.  So  close  is  the  resemblance 
between  the  two  species  that  at  first  sight  there  would  appear  to  be  not 
even  the  most  insignificant  characters  by  which  to  separate  them.  Al- 
though the  fossils  are  in  nearly  all  cases  badly  worn,  yet  in  some  the 
indications  of  color  are  still  fairly  preserved,  which  lead  me  to  conclude 
that  the  general  coloration  of  the  shell  was  much  as  in  the  recent  form. 
About  the  only  character  of  any  significance  that  I  can  indicate  which 
might  serve  to  distinguish  the  two  species  lies  in  the  formation  of  the 
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apical  portion  of  the  spire,  which  is  much  more  distinctly  papillated  in 
Voluta  Juiiouia,  and  on  which  the  longitudinal  sulcation  is  but  barely 
visible.  Although  these  characters  are  seemingly  of  not  much  import- 
ance, they  are,  nevertheless,  constant,  and  serv-e  invariably  to  distinguish 
the  one  form  from  the  other;  were  it  not  for  them,  I  must  admit  that  it 
would  be  very  difficult,  if  not  impossible,  to  separate  the  two.  The 
P"lorida  fossil  appears,  however,  to  attain  a  much  larger  size ;  at  least,  I 
have  seen  no  specimens  of  the  recent  species  that  in  any  way  begin  to 
compare  with  it,  nor  have  I  seen  any  figures  or  descriptions  of  the  shell 
that  would  lead  me  to  infer  that  equally  large  specimens  have  ever  been 
found.  Still,  the  same  is  not  impossible,  and  I  am  informed  by  Mr.  John 
Ford,  of  this  city,  that,  to  the  best  of  his  recollection,  specimens  of  Valuta 
Jtinonia  of  the  size  above  indicated  had  been  seen  by  him. 

It  is  certainly  an  interesting  circumstance  to  find  a  large  volute  so 
nearly  resembling  the  recent  species,  yet  slightly  differing  from  it,  in  a 
geological  formation  antedating  the  present  era  by  but  a  single  period, 
and  in  a  region  corresponding  to  the  habitat  of  the  living  form,  espec- 
ially where  no  traces  of  the  latter  are  to  be  found  associated  with  it. 
That  the  one  is  a  modified  descendant  of  the  other  we  have,  of 
course,  no  direct  means  of  proving,  but  the  inference  in  that  direction 
is  certainly  very  strong — indeed,  almost  irresistible.  To  assume  that  the 
Pliocene  species  should  have  become  totally  extinct  before  the  modern 
era,  and  been  then  followed  by  a  specifically  new  form  almost  absolutely 
its  identical,  as  far  as  we  are  able  to  judge,  and  in  a  region  which 
appears  to  have  undergone  during  the  common  period  but  little  alteration 
either  in  its  physical  or  physiographical  features,  is  barely  consonant 
with  our  present  evolutionary  conceptions,  and  certainly  far  less  plausible 
than  the  view  which  holds  the  interderivation  of  the  two  forms.  The 
latter  supposition,  apart  from  its  own  abstract  position,  is  further  strength- 
ened by  the  similar  resemblances  which  bind  together  other  members  of 
the  recent  and  extinct  Floridian  faunas. 

If,  however,  this  species  is  interesting  as  indicating  a  probable  line  of 
modification  and  descent  progressionally,  it  is  equally  interesting  as 
indicating  a  similar  line  retrospectively,  or  one  leading  up  to  it  from  a 
still  earlier  period.  Thus,  the  species  stands  in  about  as  intimate  relation 
with  the  Voluta  TrenJiolmi  of  Tuomey  and  Holmes,  from  the  late  Miocene 
or  Mio-Pliocene  deposits  of  South  Carolina,  as  it  does  with  the  recent 
Voluta  Junonia,  3ind,  indeed,  might  be  properly  considered  to  effect  a 
passage  between  the  two.  About  the  only  distinctive  character  separ- 
ating it  from  the  older  form,  likewise,  as  far  as  we  are  permitted  to  judge 
in  the  absence  of  color  ornamentation  and  the  animal  itself,  the  one  char- 
acter separating  the  last  from  the  recent  species,  is  the  less  prominence 
of  the  spire  in  V.  Trenholmi,  and  a  corresponding  rise  in  the  shoulders 
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of  tlie  body-whorl,  giving  the  shell  a  less  fusiform  outline  than  in  either 
V.  Floridana  or  V.  Jiinoitia*  But  just  in  this  character  the  last  two 
species  are  absolutely  in  accord,  yet,  strikingly  enough,  the  immature 
shells  of  V.  Trciiholini  and  V.  Floridana  are,  in  this  respect,  undis- 
tinguishable.  The  fact  that  we  have  in  the  Miocene,  Pliocene,  and 
recent  periods  but  a  single  species  of  the  type  here  referred  to  inhabiting 
the  (approximate)  region  under  consideration,  combined  with  the  circum- 
stance that  over  a  considerable  portion  of  this  region  no  species  of 
Voluta  are  any  longer  to  be  found,  lends,  I  believe,  conclusive  evidence 
proving  a  case  of  true  evolution  and  migration. 

Mitra  lineolata,  nov.  sp.     Fig.  9. 

Shell  fusiform,  gradually  tapering ;  spire  elevated,  of  six  or  seven 
volutions,  terminating  in  a  papillated  apex,  which,  however,  is  wanting  in 
all  but  the  youngest  specimens ;  whorls  of  spire  deeply  furrowed,  three 
pseudo-sulcations  on  each  whorl,  formed  or  bounded  by  four  sharply 
raised  revolving  lines  or  ridges,  the  lower  of  which  is  less  prominent  than 
the  others,  and  constitutes  a  supra-sutural  carination ;  suture  slightly 
impressed. 

Body-whorr  gently  convex,  excavated  below  the  suture,  which  is 
bounded  inferiorly  by  a  double  carination ;  surface  crossed  by  numerous 
(nearly  equally  placed)  elevated  revolving  lines,  which  are  not  raised  into 
ridges  as  on  the  other  whorls ;  towards  the  base  these  lines  become 
crowded,  here  and  there  appearing  in  pairs,  which  are  separated  by  shallow 
sulcations ;  aperture  semi-lunate,  considerably  more  than  half  the  length 
of  the  shell ;  outer  lip  thin. 

Columellar  surface  nearly  straight,  crossed  by  seven  oblique  plaits, 
which  rapidly  diminish  in  prominence  from  above  downwards. 

Length,  four  inches;  width,  1.3  inches. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

This  species  most  nearly  resembles  Mitra  Carolincnsis  oi ConrdoX,  origi- 
nally described  from  the  Miocene  of  Duplin  Co.,  North  Carolina  (Am.  Journ. 
Science, xxxix,  p.  387 ;  xli,  p.  345,  pi.  ii,  fig.  5),  and  subsequently  identified  by 
Tuomey  and  Holmes  from  the  nearly  equivalent  deposits  of  South  Caro- 
lina. The  general  characters  of  the  two  species  are  very  nearly  the  same, 
and  on  a  cursory  in.spection  the  Florida  and  Carolina  fossils  could  readily 
be  mistaken  for  one  another.  Closer  examination,  however,  reveals  the 
following  points  of  difference,  which  I  find  to  be  constant  for  all  the 
specimens  of  both  species  that  I  have  had  an  opportunity  to  study:  In 
Mitra  Caroliiunsis  the  revolving  lines  on  the  body-whorl  are  much  less 

*  The  type  specimen  of  this  species,  which  has  been  kindly  submitted  to  me  for 
examination  by  Prof.  Whitfield,  of  the  American  Museum  of  Natural  History  of  New 
York,  has  a  more  markedly  papillate  apex  than  either  the  Florida  fossil  or  Valuta  Junonia. 
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prominent  than  in  J/  lincolata — this  portion  of  the  shell  appearing  nearly 
smooth — and  towards  the  base,  best  seen  on  the  back,  they  are  no  longer 
elcc'atcd  but  impressed,  or  impressed  with  a  marginal  carination,  a  feature 
not  seen  in  M.  liiieolata,  in  which  all  the  lines  are  elevated ;  in  M.  Caro- 
linensis  the  infra-sutural  excavation,  besides  being  narrower,  is  clearly 
defined  on  several  of  the  whorls,  whereas  in  M.  Ihieolata  it  is  apparent  as 
such  only  on  the  body-whorl ;  the  whorls  of  the  spire  in  M.  Carolinensis 
are  much  more  distinctly  convex,  whereas  the  elevated  ridges  are  not 
nearly  as  sharply  defined  as  they  are  in  M.  lineolata.  The  young  of  M. 
lincolata  is  equally  ridged  over  the  entire  surface,  which  does  not  appear 
to  be  the  case  with  M.  Carolinensis. 

Despite  the  differences  here  indicated,  there  can  hardly  be  a  doubt,  it 
appears  to  me,  that  the  two  forms  are  merely  derivatives  one  from  the 
other — an  expression  of  the  ceaseless  law  of  evolution.* 

Harginella  limatula,  Conrad. 

Jour.  Acad.  Nat.  Sciences,  Phila.,  vii,  p.   140. 

I  identify  a  shell  from  the  Caloosahatchie  with  this  species,  w  hicli 
may,  perhaps,  be  properly  considered  to  be  only  a  \ariety  of  tlic  recent 
M.  apicina  of  Mencke.  The  typical  forms  of  the  latter,  however,  differ 
in  the  produced  spire  and  in  lacking  the  prominent  denticulations  on  the 
labrum.  In  the  series  of  Marginellas  obtained  by  Gabb  from  the 
Miocene  deposits  of  Santo  Domingo,  and  identified  by  that  paleontolo- 
gist with  M.. apicina,  we  have  the  gradual  passage  leading  from  the  high- 
spired  form  to  the  form  in  which  the  apex  is  almost  completely  buried 
in  the  callus  developed  by  the  rising  outer  lip ;  the  character  of  the 
crenulations  on  the  labrum  is  also  shown  to  vary  considerably.  Gabb's 
form  appears  to  be  identical  with  the  species  from  the  Caloosahatchie, 
and,  as  far  as  I  can  determine,  is  undistinguishable  from  the  Miocene 
fossil  of  the  Carolinas  and  Virginia.     The  .species  referred  to  by  Tuomey 

*  Since  writing  the  above  I  have  obtained  for  comparison,  through  the  kindness  of  Prof. 
Whitfield,  of  the  American  Museum  of  Natural  History  of  New  Yorlc,  the  specimen  which 
Tuomey  and  Holmes  identified  with  Conrad's  species.  This  shows  a  character  of  ornamen- 
tation more  nearly  that  of  the  Florida  fossil,  but  the  convexity  of  the  spiral  whorls,  and  the 
lesser  prominence  of  the  revolving  ribs  or  sulcations,  serve  readily  to  distinguish  it  from 
that  species.  It  really  stands  intermediate  between  the  typical  Mitra  Carolinensis  and 
Milra  lineolata,  although  nearer  the  former,  and  whether  all  three  should  now  be  united 
into  a  single  species,  or  the  extremes,  which  are  very  well  marked,  be  retained  apart,  is  4 
matter  of  little  import.  It  is  manifest  that  with  the  continued  discovery  of  internitdiatt- 
forms  the  classification  of  species  (and  no  less  that  of  genera,  etc.)  will  become  more  and 
more  artificial  and  arbitrary,  necessitating  ultimately,  if  convenience  is  still  to  be  con- 
sidered, the  placing  of  the  same  "specific  "  form,  with  its  attendant  varieties,  into  a  series 
which  might  include  distinct  species,  genera,  families,  or  even  orders.  For  it  cannot  be 
denied  that  the  relationship  established  through  phylogeny  is  at  least  as  important  from  a 
classificatory  point  of  view  as  that  furnished  by  the  taxonomic  characters  derived  from 
living  forms  alone. 
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and  Holmes  as  being  abundant  in  tlic  I'ost-l'lioccnc  dc|)<)sits  of  Soiitli 
Carolina,  and  but  barely  differing;  from  J/,  limatula,  is  uniloubtetlly  the 
recent  M.  apicina. 

Oliva  literata,  Lamarck. 

Annales  du  Museum.  .\vi,  ]).  315. 

Tryon,  Manual  of  Coucliology,  v,  p.  .S3,  pi.  31,  figs.  5-7. 

Oliva  reticularis,  Lamarck. 

Annales  du  Museum,  .xvi,  p.  314. 

Tryon,   Manual  of  Conchology,  v,  p.  S3,  pi.   30,  figs.   90-95  ;    pi.  31,   figs.  96,  4  ; 
pl.  34.  fig-  57- 

Both  of  these  forms,  as  far  as  I  am  able  to  judge,  are  rejirescnted 
among  the  fossils  of  the  Caioosahatchie.  The  two  species,  however,  so 
very  closely  resemble  one  another  in  the  general  characters  of  the  shell, 
that  I  am  far  from  certain  that  they  can  in  all  cases  be  distinguished  in 
the  absence  of  color-markings.  The  produced  and  more  attenuated 
spire  of  0.  literata,  which  may  serve  in  the  majority  of  instances  to 
separate  this  species  from  0.  reticularis,  is  not  a  constant  distinguishing 
character,  inasmuch  as  we  sometimes  find  the  relative  condition  of  this 
portion  of  the  shell  reversed ;  /.  e.,  depressed  in  0.  literata  and  elevated 
in  0.  reticularis.  A  more  constant  character  can,  perhaps,  be  obtained 
from  the  direction  taken  by  the  basal  columellar  folds,  which,  as  a 
rule,  are  slightly  more  transverse  and  arched  in  0.  reticularis — more 
nearly  direct  in  O.  literata.  I  must  admit,  however,  that  the  correspon- 
dences and  divergences  seen  in  these  minor  characters  give  but  insecure 
grounds  for  either  the  determination  or  separation  of  the  species ; 
indeed,  it  appears  to  me,  it  might  be  fairly  questioned  whether  the  two 
living  forms  here  indicated  are  not  in  reality  only  varieties  of  one  and  the 
same  species. 

Columbella  rnstiooides,  nov.  sp.     Fig.  g'. 

Shell  turreted,  with  an  acute  .spire  of  some  .six  volutions;  whorls 
convex,  impressed  below  the  suture,  the  uppermost  obscurely  plicated, 
the  lower  ones  indistinctly  (longitudinally)  lined ;  body-whorl  high,  flat- 
tened on  the  shoulder,  and  ornamented  with  numerous  revolving  lines 
(or  bands),  the  upper  of  which  are  nearly  obsolete;  aperture  ascending, 
narrow,  somewhat  more  than  one-half  the  length  of  the  shell ;  outer  lip 
thick,  coarsely  crenulated  ;  columellar  surface  with  five  or  six  ba.sal  beads. 

Length,  .5  inch. 

From  the  banks  below  Fort  Thompson. 

This  species  is  very  close  to  the  recent  (European)  C.  rustica,  differing 
from  it  mainly  in  the  upper  angulation  of  the  body-whorl  and  the  sub- 
sutural  sulcation  of  the  whorls  generally.  It  is  a  little  remarkable  that 
it  should  approach  a  trans-Atlantic  form  more  nearK-  than  any  of  the 
American  species. 
6 
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Cancellaria  reticulata,  L. 

Syst.  Nat.,  I2tli  ed.,  p.  1190. 

Tryon,  Manual  of  Conchology,  vii,  p.  69,  pi.  2,  figs.  25,  26. 

Banks  of  the  Caloosahatcliie,  below  Fort  Thompson. 

Fleurotoma  limatulal  Conrad.  ' 

Juurn.  .\c;id.  Nat.  Sciences,  Pliila.,  vi,  p.  224,  pi.  i.\,  fig.  12. 

Several  individuals  of  a  small  Pleurotoma  were  found  in  the  banks 
below  P'ort  Thompson,  which  agree  very  closely  with  the  Miocene  fossil 
from  Mar\land,  differing  from  it  mainly,  or  solely,  in  a  somewhat  pro- 
noimced  acuteness  of  the  obliquely  directed  ribs.  The  limited  number 
of  specimens  at  my  command  prevent  me  from  absolutely  determining 
a  specific  identity,  which,  however,  I  firmly  believe  exists.  The  species 
represents  P.  Sucssi  from  the  Vienna  Basin. 

Conus  Tryoni,  nov.  sp.     Fig.  10. 

Shell  sub-conical,  sinistral,  rather  thin  in  substance;  .spire  more 
elevated  than  in  the  typical  cones,  of  about  eight  or  nine  volutions,  termi- 
nating in  a  prominent  pointed  apex  ;  whorls  of  the  spire  subangulated,  or 
carinated  above  the  suture,  the  carination  sharply  but  minutely  creniilated 
on  the  first  five  or  six  whorls ;  suture  bordered  inferiorly  by  a  prominent 
raised  convex  line,  which  is  followed  by  from  four  to  five  less  prominent 
(and  occasionally  quite  obscure)  revolving  lines  on  the  shoulders  of  the 
whorls. 

Body-whorl  about  four-fifths  the  length  of  the  shell,  gentlj'  convex, 
crossed  for  the  greater  part  of  its  extent  by  numerous  ob.scure  lines  or 
composite  bands,  which  become  conspicuous  toward  the  base,  and 
e.xhibit  there  a  di.stinct,  although  irregular,  alternation  of  coarser  and 
finer  lines. 

Aperture  somewhat  arcuate,  broadest  near  the  base;  cokmiellar 
surface  slightly  folded  basally ;  outer  lij)  tiiin  ;  sinual  inflection  a  half- 
inch  in  depth. 

Length,  five  inches ;  greatest  width,  2.3  inches. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

This  beautiful  cone,  by  far  the  largest  reversed  species  of  file  genus 
with  which  I  am  acquainted,  can  readily  be  distinguished  from  the  only 
other  sinistral  form  that  has  thus  far  been  described  from  the  Tertiary 
deposits  of  the  Eastern  United  States,  Conns  advcrsarivs,  by  its  more 
ponderous  proportions,  the  greater  relative  elevation  of  the  spire,  and 
the  revolving  lines  on  the  shoulders  of  the  whorls.  These  last  are 
obscured  through  erosion  in  some  specimens,  which  then  more  nearly 
approach  the  Miocene  fossil.  There  appears  to  be  a  narrower  form  of 
this  type,  which  possibly  represents  a  distinct  species.  It  differs  in  the 
more  pronounced  angulation  of  the  body-whorl,  the  lesser  relative  width 
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of  the  crown,  and  a  more  pronounced  straiglit-sidedncss  in  the  bounding 
lines  of  the  shell.  The  number  of  such  specimens  in  our  collection  is 
not  very  great,  and  scarcely  sufficient  to  warrant  a  specific  separation  of 
the  form  from  the  species  just  described. 

Named  after  Geo.  W.  Tryon,  Jr.,  the  distinguished  conchologist  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  from  whom  the 
author  has  received  much  valuable  assistance  in  the  preparation  of  this 
and  other  paleontological  papers. 

Conus  Mercatil  Brocclii. 

Coiichiologia  Fossile  Subapenniiia,  ii,  p.  287,  pi.  2,  fig.  6. 

Homes,  Die  foss.  Mollusken  d.  Tertiiirbeckens  von  Wieii,  ii,  p.  23. 

Shell  obconical,  broad,  straight-sided;  spire  moderately  elevated, 
gradually  sloping  for  about  si.x  volutions,  then  abruptly  elevated  in  the 
apex ;  total  number  of  volutions  about  twelve  ;  surface  smooth  ;  aperture 
nearly  straight  and  parallel-sided ;  columellar  folds  obscure. 

Length,  2.3  inches;  width,  1.3  inches. 

Caloosahatchie,  banks  below  Fort  Thompson. 

The  species  of  cone  here  described  so  closely  resembles  in  its 
general  features  Conns  Mcrcati  oi  Brocchi  that  I  fail  to  find  any  distin- 
guishing characters  by  which  to  separate  it  from  that  form,  with  which  I 
have  accordingly  doubtfully  united  it.  It  must  be  admitted,  however, 
that  the  determination  of  the  species  of  Conus  is  a  very  difficult  one, 
rendered  doubly  so  in  the  absence  of  all  color-markings.  In  our  speci- 
mens, unfortunately,  no  markings  remain ;  hence,  despite  the  general 
agreement,  some  little  uncertainty  must  still  attach  to  an  identification 
which  neglects  one  of  the  primary  distinguishing  characters. 

The  species  is  apparently  also  closely  related  to  a  Santo  Domingo 
fossil  which  Gabb  identifies  (doubtfully)  with  Michelotti's  C.  Bcrgliausii, 
but  differs  from  it  in  the  more  pronounced  angulation  of  the  shoulder, 
and  the  greater  elevation  of  the  apex.  From  the  Miocene  Coims  Mary- 
landicus,  of  Conrad,  it  can  readily  be  distinguished  by  its  much  greater 
width,  the  comparatively  depressed  spire,  and  the  absence  of  carinations 
on  the  whorls  of  the  spire. 

Conus  catenatus  1  Sowerby. 

Quart.  Jour.  Geol.  Soc.  London,  vi,  p.  .)5,  1)1.  11,  fig.  2. 

I  refer  to  this  species  a  number  of  small  cones  which  agree  so 
closely  with  the  Santo  Domingo  fo.ssil  as  to  be  barely  separable  from  it. 
The  only  differences  that  I  can  detect,  and  these  are  but  very  faintly 
indicated,  are  a  slight  concavity  in  the  outline  of  S.  catenatus,  and  a 
somewhat  more  pronounced  elevation  above  one  another  of  the  whorls 
of  the  spire. 
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Strombus  Leidyi,  nov.  sp.     Fig.  n. 

Sliell  of  the  general  habit  of  Strombus  accipitriiius,  thick,  ponderous, 
and,  barring  the  wing,  oblong-fusiform,  with  an  abruptly  reflected  base  ; 
spire  elevated,  somewhat  less  than  one-half  the  length  of  the  shell,  and 
consisting  of  from  eight  to  ten  volutions ;  the  whorls  flattened,  the  upper 
slightly  nodose  along  their  basal  margins  ;  surface  of  the  whorls  orna- 
mented with  numerous  elevated  revolving  lines,  which  alternate  irregularly 
in  size — from  twelve  to  fifteen  on  the  larger  whorls — and  are  crossed  at 
right  angles  by  longitudinal  faintly-waved  creases  or  ridges,  representing 
lines  of  growth ;  body-whorl  slightly  concave  on  the  shoulder,  and  pro- 
jected anteriorly  into  a  symmetrically  curved  wing,  which  ascends  to 
about  the  middle  of  the  penultimate  whorl  of  the  spire,  and  whose  furthest 
expansion  corresponds  approximately  with  the  centre  line  of  the  shell ; 
body-whorl  faintly  tuberculated  on  the  shoulder,  the  seven  or  more 
tubercles  continued  as  so  many  distinct  ridges  extending  about  half-way 
to  the  base,  and  showing  a  tendency  in  some  specimens  to  develop  into 
true  nodes;  surface  of  the  shoulder  covered  with  numerous  slightly- 
waved  or  crenulated  concentric  lines,  which  below  the  shoulder  are  re- 
placed by  broad  regularly-placed  bands  (about  fifteen  or  sixteen  in 
number,  and  measuring  about  five  to  the  inch),  which,  more  especially  on 
the  expanded  portion  of  the  wing,  can  be  clearly  seen  to  be  of  a  composite 
nature ;  wing  very  thick,  thickest  near  the  margin,  and  but  faintly  reflected  ; 
columeliar  surface  covered  with  a  thick  deposit  of  callus,  which  extends 
nearly  to  the  posterior  apex  of  the  recurved  base. 

Length  of  largest  specimen,  eight  inches;  greatest  width,  five  inches. 

Very  abundant  in  the  banks  of  the  Caloosahatchie  below  Fort  Thomp- 
son, where  it  is  found  from  the  water-line  to  the  base  of  the  Venus  canccl- 
lata  (Post-Pliocene)  bed ;  I  am  not  sure  that  we  obtained  any  specimens 
from  the  latter  deposit,  but,  doubtless,  the  species  is  also  found  there. 
Specimens  despoiled  of  the  wings  have  the  form  of  Conorbis,  and  could 
readily  be  mistaken  for  giant  species  of  that  genus,  especially  as  there  is 
a  slight  sinual  flexion  in  the  lines  of  growth  over  the  shoulder. 

This  beautiful  stromb,  which  I  take  pleasure  in  naming  after  the  dis- 
tinguished President  of  the  Philadelphia  Academy,  has  unquestionably  its 
nearest  ally  in  the  recent  Strombus  accipitriiius,  Lam.  (5".  costatus,  Gmelin), 
of  the  West  Indian  seas.  Indeed,  its  resemblance  to  certain  varietal  forms 
of  this  species  is  so  great,  that  in  the  absence  of  specimens  for  immediate 
comparison  the  one  might  almost  be  mistaken  for  the  other,  and  I  feel 
confident  that  in  the  recent  form  we  have  merely  a  derivative  from  the 
fossil;  in  other  words,  that  the  fossil  .species  is  the  direct  or  immediate 
ancestor  of  the  living  one.  This  conclusion  is  supported,  apart  from  the 
general  characters  uniting  the  two  species,  and  the  circumstance  that 
5.  accipitriiius  is  the  only  form  now  living  in  the  region,  or  elsewhere, 
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which  at  all  approximates  in  structure  the  fossil  species,  by  the  ready 
adaptability  to  variation  which  the  recent  form  exhibits.  So  marked, 
indeed,  is  this  tendency  to  vary  that  some  of  the  extreme  varieties  of  the 
species  might  almost  be  said  to  approach  more  nearly  6".  Leidyi  than 
their  own  type  forms.  This  variation  is  seen  in  the  flattening  of  the 
whorls  of  the  spire,  the  less  prominence  of  the  wings,  and  in  a  reduction  in 
the  size  of  the  tubercles  of  the  body-whorl,  characters,  in  the  accentua- 
tion of  which,  primarily,  5".  Leidyi  differs  from  S.  accipilriiius.  In 
the  more  common,  or  what  might  be  'called  typical,  forms  of  the  latter 
species  the  wing  is  quadrangular,  exhibiting  its  greatest  expansion  above 
the  shoulder-line  of  the  shell ;  in  the  greater  number  of  individuals  of 
5.  Leidyi,  on  the  contrary,  the  wing  has  a  regular  cresccntic  out- 
line, although  a  tendency  toward  quadrangulation  is  very  apparent  in 
many  of  the  specimens.  It  might  be  said  that  the  two  species  vary 
toward  each  other  in  respect  of  this  character,  the  one  showing  a 
tendency  toward  losing  the  quadrangulation  of  the  wing,  the  other  toward 
assuming  it.  A  like  variable  feature  separating  the  two  species  is  ex- 
hibited in  the  nodulation  {S.  accipitrimis)  or  non-nodulation  (5.  Leidyi) 
of  the  whorls  of  the  spire.  Of  much  more  permanent  value  as  dis- 
tinguishing characters  are  the  greater  elevation  and  flattening  of  the 
spire  in  .S".  Leidyi,  the  absence  of  true  tubercles  on  the  body-whorl, 
and  the  much  greater  ponderosity  of  the  shell  generally. 

Lister  figures  a  stromb  (pi.  856),  Strombiis  integer  of  Swainson,  which 
in  many  respects,  especially  in  the  form  and  structure  of  the  wing,  recalls 
the  Florida  fossil.  The  species  is  described  by  Gray  in  his  "  Descriptive 
Catalogue  of  Shells"  (June,  1832,  p.  2)  as  follows:  "Shell  ventricose, 
solid,  white ;  spire  elongate,  conical ;  last  whorl  nodulose  behind ;  lip 
thick,  rounded,  white."  Most  authors,  it  appears,  have  failed  to  identify  this 
species,  described  from  a  figure  alone,  as  a  member  of  the  living  fauna, 
and  have  accordingly  discarded  it  from  their  catalogues.  Morch,  how- 
ever, claims  it  as  a  good  species,  and  adds  (Malakozoologische  Blatter, 
xxiv,  p.  17) :  "  In  1869  I  obtained  by  [from]  Mr.  Landauer,  at  Frankfurt, 
a  specimen  from  a  French  collection  marked  '  5.  inennis,  Florides,' 
exactly  corresponding  to  Lister's  figure.  It  is  the  only  [one]  I  recollect 
to  have  seen."  His  description  of  the  species  is  as  follows :  Testa 
planiuscula,  solidtda,  albescens;  spira  clongata,  acuta,  coniea ;  idtitiio 
anfraclu  postice  leviter  noduloso ;  labro  tenia  expanso.  Whether  or  not 
Morch  and  Gray  refer  in  their  descriptions  to  the  same  species,  it  is  a 
little  difficult  to  determine,  despite  the  assurance  given  us  by  the  former 
that  his  specimen  corresponds  absolutely  with  Lister's  figures.  There  can 
be  little  question  from  Lister's  drawing  that  the  specimen  intended  to  be 
represented  by  him  has  a  thick  lip,  as  correctly  interpreted  by  Gray, 
whereas    Morch  maintains  that   the  Hi)  is  thin.     The   general    form    of 
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Lister's  species,  especially  the  outline  of  the  wing,  is  so  unlike  that  of 
any  stromb,  except  the  Florida  fossil,  that  one  might  be  readily  tempted, 
making  due  allowance  for  imperfect  drawing,  to  unite  the  two  into  a 
single  species,  the  more  especially  as  the  shell  is  described  (by  Gray)  as 
being  white,  a  feature  foreign  to  the  recent  representatives  of  the 
family,  and  indicative  to  a  certain  extent  of  a  fossil  condition.  Indeed, 
the  only  marked  difference  between  the  two  forms  appears  to  lie  in  the 
more  pronounced  nodulation  of  the  spire  in  S.  integer,  a  feature  not  un- 
likely ejiaggerated  in  the  drawing,  which  is  manifestly  erroneous  in  the 
delineation  of  the  spire.  Were  it  not  for  Morch's  positive  statement  that 
he  has  secured  a  specimen,  with  a  thin  lip,  absolutely  conforming  to 
Lister's  drawing,  I  should  have  felt  little  hesitancy  in  relegating 
Swainson's  species  to  the  categoiy  of  fossils,  and  of  uniting  with  it 
the  species  from  the  Caloosahatchie ;  and  even  now  I  am  far  from 
convinced  that  this  identity  does  not  exist,  but  as  it  appears  prac- 
tically hopeless  to  positively  identify  any  form  with  the  5'.  integer,  I 
have  deemed  it  the  safer  plan  to  describe  the  Florida  fossil  as  a  distinct 
species. 

Strombus  pngilis,  L. 

Linn;eus,  Syst.  Natur?e,  t2th  ed.,  p.  1209. 

Tryon,  Manual  of  Conchology,  Part  xxvi,  p.  109,  pi.  3,  figs.  13-15. 

This  species,  in  the  variety  known  as  S.  alatus,  Gmel.,  is  fairly 
abundant  in  the  Venus  cancellata  bed  at  Fort  Thompson,  but  less  so  in 
the  underlying  Pliocene  deposits.  The  specimens  obtained  do  not  differ 
essentially  from  the  recent  form. 

Genus  CYPESIA. 
Subgenus  Siphocypraea,  Ilcilpriii. 
I  propose  this  subgenus  for  a  group  of  remarkable  Cypra;as,  which 
differ  from  all  other  members  of  the  family  in  the  possession  of  a  deep, 
comma-shaped  sulcus  or  depression,  occupying  the  apical  portion  of  the 
shell,  and  which,  as  the  posterior  continuation  of  the  aperture,  is  curved 
de.xtrally  around  the  axis  of  involution.  It  would  appear  that  the  presence 
of  this  sulcus  is  due  to  a  siphonal  prolongation  of  the  mantle,  which, 
contrary  to  what  is  seen  in  other  Siphonata,  must  have  been  pro- 
jected in  advance  of  the  animal ;  otherwise,  the  position  of  the  sulcus 
would  have  been  posterior,  instead  of  anterior,  to  the  apical  axis.  The 
other  characters  of  the  shell  arc  those  of  Cyprpea  generally.  In  the 
absence  of  positive  knowledge  respecting  the  organization  of  the 
animal,  I  have  retained  it  provisionally  under  Cypr.x'a,  although  not 
improbably  the  distinguishing  characters  above  indicated  are  of  generic 
value. 
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Cyprsea  iSiphooypraeai  problematica,  nov.  sp.     Fig.  12. 

Shell  ovatoly  cylindrical,  completely  involute,  exhibiting  in  the  apical 
region  a  deep  comma-shaped  depression — prolongation  of  the  aperture — 
which  is  wound  dextrally  around  the  axis  of  involution. 

Base  plano-convex,  slightly  tumid  superiorly ;  aperture  somewhat 
eccentric,  narrow,  arcuate,  continued  into  the  comma-shaped  depression 
above  referred  to ;  canal  short,  broadly  reflected ;  labruni  with  from 
twenty  to  twenty-five  prominent  plaits,  which  are  considerably  stronger, 
and  much  less  crowded,  than  the  equally  numerous  plaits  on  the  colu- 
mellar  surface. 

Length,  2.7  inches;  width,  1.4  inches. 

Common  in  the  banks  of  the  Caloosaliatchic  below  Fort  Thompson. 

This  species  is  a  much  narrower  shell  than  the  Miocene  Cypraa 
Caroline  lists,  and  differs  in  like  respect  from  all  the  larger  Tertiary  species 
of  the  West  India  Islands  with  which  I  am  acquainted.  It  most  nearly 
approaches  in  outline  the  recent  Cyprcea  exanthema,  of  the  Florida  coast. 
The  remarkable  comma-shaped  depression  on  the  apical  portion  serves  to 
distinguish  it  readily  from  all  other  species  of  the  genus,  either  recent  or 
fossil,  that  have  come  under  my  notice.   . 

Pyrula  reticulata?    Lam. 

.Vnimaux  s.  Vertfebres  (Ficula"i,  i.v,  p.  510. 

Tryon,  Manual  of  Conchology,  vii,  p.  365,  pi.  5,  fig.  28;  pi.  6,  fig.  33. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

Mr.  Tiyon  separates  the  common  species  of  the  southern  United 
States  {P.  papyratia  of  Say)  from  the  eastern  P.  reticulata,  observing  that 
the  shell  of  the  former  is  slimmer  and  more  delicately  sculptured. 
Whether  these  seemingly  trivial  characters  are  constant  or  not  in  the 
living  forms  I  am  not  prepared  to  say,  but,  obviously,  the  ornamentation 
of  the  Florida  fossil  more  nearly  resembles  that  of  Lamarck's  species  than 
of  the  presumably  distinct  form  described  by  Say. 

Natica  canrena,  L. 

Mus.  Ulr.,  p.  674. 

Tryon,  Manual  of  Conchology,  viii,  p.  20,  pi.  4,  fig.  5S. 

Caloosahatchie,  banks  below  Fort  Thompson. 

Natica  duplicata,  Say. 

Journ.  Acad.  Nat.  Sciences,  Phila.,  ii,  p.  247. 

Tryon,  Manual  of  Conchology,  viii,  p.  t,^,  \>\.  12,  fig.  3. 

Below  Fort  Thompson. 

Crucibulum  verrncosum.  Reeve. 

Conch.  Icon.,  ii,  Crucibulum,  Species  19. 
Tryon,  Manual  of  Conchology,  viii,  p.  119. 
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Turritella  perattenuata,  nov.  sp.     Fig.  13. 

Shell  very  slender,  gradually  tapering  ;  whorls  very  numerous,  doubly 
carinated,  the  carinae  crenulated  or  beaded,  the  upper  and  lower  about 
equally  removed  from  the  upper  and  basal  margins  of  the  whorls  respec- 
tively, the  upper  carina  frequently  appearing  double  through  the  presence 
of  a  contiguous  additional  line ;  shoulder  of  the  whorls  prominent,  with  one 
or  two  elevated  lines ;  the  concave  space  between  the  carin?e  with  two 
obsoletely  crenulated  lines,  the  upper  of  which  is  somewhat  the  more 
prominent.     Aperture  quadrangular. 

Length  of  a  restored  specimen  nearly  five  inches ;  greatest  width, 
.6  inch. 

Common  in  the  banks  of  the  Caloosahatchie  below  Fort  Thompson. 

This  shell  can  be  at  once  distinguished  by  its  extremely  elongated  or 
attenuated  outline,  surpassing  in  this  character  all  other  forms  of  the  genus 
with  which  I  am  acquainted,  either  recent  or  fossil.  It  bears  a  (super- 
ficially) close  resemblance  to  Turritella  tornata  of  Guppy  (Q.  Journ.  Geol. 
Soc,  London,  xxii,  p.  580),  a  Miocene  fossil  of  the  island  of  Santo  Domingo, 
but  differs  in  its  more  slender  outline,  the  greater  relative  elevation  of 
the  shoulder,  and  in  the  less  prominence  of  the  two  intermediate  lines 
between  the  carinae.  These  are  also  much  more  distinctly  beaded  in  T. 
tornata.  Gabb  maintains  ("  Santo  Domingo,"  Trans.  Am.  Philos.  Soc,  xv, 
p.  240)  that  Guppy's  description  applies  only  to  a  single  variety  of  the 
species,  and  enumerates  other  characters  which  are  by  him  held  to  cover 
other  varieties  of  the  species  as  well.  I  fail,  however,  to  see  upon  what 
ground  this  emendation  to  the  original  description  is  made.  The  speci- 
mens in  Mr.  Gabb's  collection  marked  T.  tornata  certainly  do  embrace 
two  or  more  distinct  forms  of  Turritella  one  of  which  is  indisputably 
Guppy's  species,  but  why  these  should  be  all  linked  together  as  a  single 
species  I  do  not  exactly  comprehend.  It  is  true  that  they  bear  a  general 
resemblance  toward  one  another,  both  in  outline  and  ornamentation,  but 
I  fail  to  detect  any  gradual  passage  of  the  one  form  into  the  other — a  con- 
dition which  might  naturally  be  expected  on  the  hypothesis  of  specific 
identity — at  any  rate,  not  into  the  form  which  accords  precisely  with 
Guppy's  description. 

Turritella  apioalis,  nov.  sp.     Fig.  14. 

Shell  gracefully  tapering,  with  an  acute  apex ;  whorls  numerous, 
straight-sided,  carinated  above  and  below,  the  carinas  about  equally 
removed  from  the  upper  and  lower  sutures  respectively,  distinctly  beaded ; 
a  prominent  subsutural  line,  placed  about  medially  on  the  shoulders  of  the 
whorls ;  the  flattened  space  between  the  carinae  with  an  obscurely  beaded 
sub-median  line,  and  numerous  finer  lines,  which  are  almost  invisible  to 
the  naked  eye;  the  beads  of  the  carina;  oblique,  and  inclined  in  np[)osite 
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directions,  the  upper  ones  downward  to  the  right,  the  lower  ones  down- 
ward to  the  left;  aperture  quadrangular. 

Length,  1.7  inches;  width  of  base,  .3  inch. 

Caloosahatchie,  abundant  in  the  banks  below  Fort  Thompson. 

Turritella  oingulata,  nov.  sp.     Fig.  15. 

Shell  elevated,  straight-sided ;  whorls  flat,  faintly  carinatcd  infcriorly 
by  an  obscurely  beaded  (or  "roped")  line  or  band,  which  is  followed 
successively  in  the  direction  of  the  apex  by  two  distinctly  crenulatcd  or 
beaded  lines,  an  obliquely  and  obscurely  lined  (barely  elevated)  band, 
and  a  delicate  terminal  line ;  the  band  above  the  two  lines  is  more  dis- 
tinctly beaded  along  its  base,  appearing  somewhat  like  a  third  crenulatcd 
line;  aperture  quadrangular. 

Length,  2.4  inches;  width  of  base,  .5  inch. 

From  the  banks  below  Fort  Thompson. 

Turritella  mediosuloata,  nov.  sp.     Fig.  16. 

Shell  rapidly  tapering,  straight-sided ;  whorls  flattened,  appearing 
somewhat  concave  through  the  presence  of  a  depressed  median  area  or 
band,  which  is  bounded  inferiorly  by  a  fairly  prominent  beaded  line ; 
surface  covered  with  numerous  fine  revolving  lines,  which  above  the 
medial  depression  are  cut  obliquely  (downward  to  the  right)  by  obscure 
rugations  ;  aperture  quadrangular ;  base  flat. 

Length  of  fragment,  1.5  inches;  width  of  base,  .4  inch. 

A  solitary  specimen,  from  below  Fort  Thompson. 

Turritella  subannulata,  nov.  sp.     Fig.  17. 

Shell  turreted,  acuminate ;  whorls  angular,  marked  by  a  broad  basal 
impressed  band  or  channel,  which  is  ornamented  with  numerous  delicate 
revolving  lines ;  surface  of  the  whorls  above  the  channel  longitudinally 
plicated,  with  two  well-defined  submedial  lines,  and  numerous  finer  lines, 
as  in  the  channel ;  aperture  rounded ;  base  convex. 

Length,  1.2  inches;  width  of  base,  .25  inch. 

Abundant  in  the  banks  below  Fort  Thompson. 

Cerithium  atratum  ?  Born. 

Mus.  Caes.,  p.  324,  pi.  ii,  figs.  17,  18. 

I  doubtfully  refer  to  this  species  a  solitary  specimen  found  in  the  banks 
below  Fort  Thompson.  It  is  a  somewhat  more  elevated  shell  than  the 
recent  form,  and  its  ornamentation  also  differs  slightly ;  but  on  the  whole 
its  facies  is  very  similar,  and  I  am  inclined  to  believe  that  among  a  selec- 
tion of  specimens  individuals  would  be  found  to  grade  into  the  typical 
C.  atratum,  which  is  itself  a  markedly  variable  species.  The  specimen 
measures  an  inch  and  a  half  in  length. 
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Cerithium  ornatissimum,  nov.  sp.     Fig.  i8. 

Shell  acuminate,  gracefully  tapering;  wliorls  numerous,  fifteen  or 
more,  furrowed  below  the  suture,  and  rugated  with  a  very  elaborate  or- 
namentation ;  the  upper  seven  or  eight  whorls  of  the  spire  distinctly 
plicated  (longitudinally),  the  plications  on  the  lower  whorls  becoming  obso- 
lete, and  replaced  by  broken  nodes,  which  are  disposed  in  a  double  series 
— one  row  above  the  sub-sutural  furrow,  the  other  immediately  below  it 
— the  nodes  of  the  two  series  at  first  opposite,  then  alternate;  the  lower  por- 
tions of  the  whorls  granulated ;  body-whorl  with  four  distinct  lines  of 
granulations,  the  basal  one,  which  is  separated  by  an  interval  from  the 
others  and  followed  by  three  elevated,  non-granulated  lines,  the  strongest ; 
entire  surface  of  the  shell  covered  with  fine  revolving  lines,  which  alter- 
nate in  size  ;  aperture  about  one-fifth  the  length  of  shell,  gently  arcuate. 

Length,  somewhat  above  two  inches ;  width,  a  half-inch. 

A  solitary  specimen  from  the  banks  below  Fort  Thompson. 

This  species  can  be  readily  distinguished  by  its  form  and  ornamenta- 
tion from  the  recent  C.  atratimi  and  C.  cbitriicum,  to  both  of  which  it  bears 
a  general  resemblance. 

LAMELLIBRANCHIATA. 

Panopaea  Menardi,  Deshayes.     Fig.  19. 

Diet.  Class.  d'Hist.  Nat.,  xiii,  p.  22. 
Panopcca  Faiijasi  (auct.). 

Several  large  .specimens  from  the  banks  below  Fort  Thompson,  with 
the  valves  still  attached. 

I  can  find  no  characters  by  which  to  separate  the  Florida  fossil  from 
the  well-known  species  of  the  European  Miocene  and  Pliocene  formations. 
It  is  almost  without  doubt  the  species  figured  and  described  by  Say  as 
Panopcea  reflexa  (Journ.  Acad.  Nat.  Sciences  Phila.,  vol.  4,  p.  153,  pi.  xiii, 
fig.  4),  which  is  stated  to  have  the  "shell  transversely  obi ong-subovate; 
anterior  margin  somewhat  narrower  and  longer  than  the  posterior  mar- 
gin, the  edge  reflected  ;  surface  wrinkled,  and  profoundly  so  towards  the 
base.  Length,  three  inches  and  two-fifths;  breadth,  five  inches  and  seven- 
tenths."  Li  the  above  description  posterior  [margin]  should  stand  for  an- 
terior and  viee  versa  ;  height  for  length  and  length  for  breadth.  I  have 
not  seen  any  specimens  from  the  American  Miocene  deposits  which  corre- 
spond with  Say's  figures.  The  form  that  has  been  identified  with  it  by 
Conrad — of  which  the  collections  of  the  Academy  possess  numerous 
.specimens — and  which  has  been  generally  accepted  as  Say's  species,  is  a 
very  different  shell,  easily  recognized  by  its  declining  posterior  slope,  the 
position  of  the  umbones,  which  are  almost  invariably  placed  nearer  the  pos- 
terior border  than  the  anterior,  and  the  acute  angulation  and  narrowness  of 
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tlic  sinual  inflection.  In  Say's  P.  rcflcxa,  as  well  as  in  the  Florida  fossil  and 
P.  Mcnardi,  the  hinge-line  is  about  equally  elevated  both  anteriorly  and 
posteriorly,  the  beaks  are  somewhat  anterior,  and  the  sinual  inflexion 
relatively  shorter  and  broader.  The  shell  is  also  more  massive.  In  view 
of  the  differences  here  indicated,  I  would  propose  for  the  common  form 
of  the  Atlantic  Middle  Tertiaries,  hitherto  referred  to  Panopcea  rcflcxa, 
the  name  of  P.  cyuilmla,  the  species  to  be  defined  as  follows : 

Panopaea  oymbula,  nov.  sp.     Fig.  20. 

PaiiopcEa  reflexa,  of  most  authors. 

Shell  expanding  anteriorly,  where  it  is  highest,  graceful!}-  rounded; 
rapidly  sloping  posteriorly,  with  the  border  reflected,  permitting  of  a 
broad  gape ;  beaks  somewhat  posterior,  or  beyond  the  middle,  considera- 
bly sloping,  the  apex  directed  slightly  to  the  rear ;  a  prominent  trans- 
verse cardinal  tooth  beneath  the  apex,  followed  by  a  strongly-bordered 
cartilage  plate  ;  muscular  and  pallial  impressions  rugged,  deep ;  sinual 
inflection  generally  narrow  and  acutely  pointed ;  external  surface  of 
shell  strongly  and  roughly  furrowed. 

Length,  5.3  inches;  height,  three  inches. 

Miocene  of  the  Atlantic  slope. 
Panopaea  Floridana,  nov.  sp.     Fig.  21. 

Shell  oblique,  expanding  and  ascending  anteriorly,  abruptlj-  truncated 
behind;  hinge-line  in  front  of  the  umbones  rising  considerably,  declivous 
beyond  the  cartilage-plate,  and  ascending  again  toward  the  posterior 
extremity  ;  posterior  margin  reflected,  the  shell  gaping  broadly ;  umbones 
well  in  front  of  the  middle;  cartilage -plate  very  strong;  ligamental  sulcus 
deep ;  muscular  and  pallial  impressions  well  impressed,  rough,  the  sinual 
inflection  often  v-shaped. 

Length,  5.1  inches;  height,  three  inches. 

Both  valves  of  a  single  individual. 

This  .species  can  be  readily  distinguished  from  P.  Mcnardi  [P.  rcfcxa. 
Say)  by  its  truncated  form,  and  the  rise  in  the  hinge-line  in  front  of  the 
umbones  ;  the  height  of  the  gape  is  also  relatively  greater. 

Panopaea  navicula,  nov.  sp.     Fig.  22. 

Shell  (known  only  by  the  right  valve)  short,  broadly-o\al,  obliquely 
rounded  anteriorly,  abruptly  truncate  behind,  the  gape  (posterior)  very 
broad ;  umbo  in  advance  of  the  middle  of  the  shell,  the  apex  directed 
forward ;  hinge-line  sigmoidal,  or  flexuously  curved,  ascending  in  front, 
reflected  posteriorly  ;  cardinal  tooth  prominent,  arched  upward  ;  cartilage 
plate  strong ;  muscular  and  pallial  impressions  very  deep,  the  sinual 
inflection  short  and  openly  quadrangular;  surface  of  shell  prominently 
sulcated. 

Length,  five  inches  ;  height,  3.5  inches. 
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This  shell  most  nearly  approaches  the  preceding  in  outline,  but  can 
be  distinguished  by  its  broadly  swelling  anterior  border,  its  greater  height, 
and  the  form  of  the  sinual  inflection. 

Semele  perlamellosa,  nov.  sp.    Fig.  23. 

Shell  thin,  transversely  elongated,  oval,  about  equilateral ;  beaks  cen- 
tral, acute,  not  prominent;  right  valve  with  a  vertically  incised,  lamellar, 
cardinal-tooth,  which  is  followed  by  the  very  oblique,  and  broadly  opening 
cartilage  sulcus  ;  dental  fissure  in  left  valve  narrow,  apparently  duplicated  ; 
lateral  teeth  subcentral ;  surface  covered  with  numerous,  regularly  placed, 
elevated  lamellae  of  growth,  which  are  gently  angulated  on  the  posterior 
slope. 

Length,  2.8  inches  ;  height,  two  inches. 

A  single  specimen  from  the  banks  below  Fort  Thompson. 

Venus  rugatina,  nov.  sp.     Fig.  24. 

Shell  ventricose,  subcircular,  appearing  on  its  inner  aspect  much  like 
Isocardia,  with  a  prominent  anterior  projection,  corresponding  to  the 
lower  boundary  of  the  deeply-impressed  lunule ;  hinge-line  in  each  valve 
with  two  prominent,  transversely  projecting,  cardinal  teeth,  and  a  third 
(posterior)  oblique  one,  which,  in  the  left  valve,  is  separated  from  the 
median  tooth  by  a  deep,  obliquely  directed,  dental  sulcus ;  the  anterior 
tooth  in  the  left  valve  deeply  grooved  above,  and  preceded  by  a  dental 
papilla;  po.'rterior  lateral  teeth  not  prominent;  surface  covered  with  very 
numerous,  sharply-defined,  imbricated  lines  of  growth,  which  at  nearly 
regular  intervals  are  marked  off  by  lines  of  special  prominence,  imme- 
diately below  which  the  normal  lines  are  least  closely  crowded ;  number 
of  prominent  lines  twenty-five  and  upward ;  number  of  normal  lines 
between  these  from  six  to  eight ;  border  crenulatcd,  the  crenulation 
extending  under  the  lunule. 

Length,  2.5  inches;  height,  2.1  inches. 

Abundant  in  the  banks  below  Fort  Thompson. 

Closely  resembles  the  recent  Voius  nigosa,  but  may  be  readily  distin- 
guished by  the  greater  interval  separating  the  more  prominent  lines. 

Cardium  Floridanum,  nov.  sp.     Fig.  25. 

Shell  obliquely  cordate,  upright,  posterior  slope  somewhat  depressed, 
flattened  ;  beaks  elevated,  with  the  apex  turned  gently  toward  the  anterior 
margin ;  left  valve  with  a  deep  pit  immediately  under  the  apex,  in  front 
of  which  is  a  prominently  projecting  pointed  tooth ;  two  pyramidal 
lamellar  teeth,  underneath  which  are  corre.sponding  dental  pits ;  right 
valve  with  the  lateral  teeth  underlying  the  dental  pits ;  hinge-line  raised 
anteriorly  into  a  flattened  vertical  plate,  which  ascends  beyond  the  apex 
of  the  beak. 
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Surface  radiatcly  ribbed  ;  ribs  narrow,  about  tliirty  in  nunilier,  pro- 
foundly squamous,  the  scales  erectly  vaulted,  compressed  and  carinatc, 
or  overlajjping,  on  the  posterior  side,  broadly  flattened  anteriorly,  so  as 
to  produce  shallow  cups,  through  which  the  ribs  appear  to  pass. 

Height,  1.4  inches. 

This  species  njost  resembles  among  recent  forms  Cardiuin  consors 
from  the  west  coast  of  South  America,  which  differs  in  the  greater 
number  and  closer  imbrication  of  the  scales  on  the  posterior  slope,  and 
in  lacking  the  open  cup-like  forms  of  the  anterior  border ;  the  elevated 
dental  plate  is  also  less  prominent. 

Hemicardium  columba,   nov.  sp.     Fig.  26. 

Shell  (known  only  by  the  left  vah'c)  elevated,  gibbous,  carinated  on 
the  umbonal  slope ;  posterior  cordiform  space  profoundly  hollowed ; 
anterior  border  evenly  rounded ;  base  slightly  sinuous  posteriorly,  some- 
what produced ;  posterior  border  deeply  emarginate ;  beaks  elevated, 
transverse,  the  apex  appearing  as  though  directed  to  the  rear ;  cardinal 
teeth  t\vo,  enclosing  a  deep  pit,  the  anterior  one  much  the  more  promi- 
nent ;  lateral  teeth  lamellar,  pyramidal ;  entire  surface  of  shell  closely 
ribbed,  ribs  echinated,  about  thirty-six  in  number,  some  thirteen  of 
which  are  on  the  posterior  slope ;  basal  margin  crenulated. 

Height,  to  summit  of  beak,  four-fifths  of  an  inch  ;  length,  .7  inch. 

I  have  but  two  valves  of  this  species,  a  near  ally  of  the  recent  Hcnii- 
cardium  media  of  the  southern  coast,  from  which  it  can  be  distinguished 
by  its  more  upright  form,  the  deeper  hollowing  of  the  posterior  face,  and 
the  more  pronounced  carination  of  the  umbonal  slope. 

Chama  arcinella,  L. 

Syst.  Nat.,  p.  1139. 

Numerous  in  the  banks  below  Fort  Thompson. 

The  individuals  of  this  species  vaiy  in  the  fossil  much  as  they  do  in 
the  recent  form,  the  variation  depending  upon  the  convexity  of  the 
valves,  the  disposition  and  thickness  of  the  spines,  the  presence  or  ab- 
sence of  interstitial  secondary  radiating  lines,  etc.  In  the  collections  of 
the  Academy  of  Natural  Sciences  there  are  a  number  of  Chama  valves, 
from  Cape  Fear  River,  North  Carolina,  which  are  marked  in  Conrad's 
handwriting  Arcinella  spinosa.  I  am  not  aware  that  the  species  has  ever 
been  described  as  such,  but  it  is  nothing  other  than  an  unusually  spiny 
variety  of  C.  arcinella,  and,  doubtless,  the  form  which  is  correctly  re- 
ferred in  Emmons's  North  Carolina  report  to  the  living  species. 
Chama  crassa,  nov.  sp.     Fig.  27. 

Shell  thick,  ponderous,  cordiform,  with  a  prominent  sulcus  descending 
the  posterior  slope ;  both  valves  very  convex,  the  left  one  somewhat  the 
larger;  beaks  .spirally  twisted,  much  as  in  Isocardia ;  the  hinge-line  (in 
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the  left  valve)  with  a  profound  arciform  liganiental  furrow,  and  two  nearly 
horizontally  placed  cardinal  teeth,  separated  by  a  broad,  slightly  curved, 
dental  sulcus  ;  muscular  impressions  sharply  defined,  deep  ;  external  sur- 
face rugose,  covered  with  the  somewhat  sinuous  lines  of  growth ;  basal 
margin  entire,  not  crenulated. 

Length  of  largest  specimen,  measured  along  the  antero-posterior  axis, 
and  through  the  umbones,  3.7  inches  ;  height,  nearl)-  three  inches  ;  depth 
of  a  single  valve  somewhat  over  two  inches. 

Common  in  the  banks  below  Fort  Thompson. 

This  form  may  be  readily  distinguished  from  all  the  other  species  of 
North  American  Chama,  either  recent  or  fossil,  by  its  ponderous  form,  and 
the  near  equality  of  the  two  valves,  differing  in  the  latter  character  con- 
spicuously from  the  European  Chavia  gryphoidcs,  which  much  resembles 
it.  It  differs  in  this  respect  also  from  the  American  Chama  corticosa  of 
Conrad  (Miocene),  which,  however,  is  a  sinistral  shell. 

Lacina  disoiformis,  nov.  sp.     Fig.  28. 

Shell  compressed,  suborbicular,  higher  than  broad,  flattened  on  the 
umbonal  slope ;  beak  subcentral,  acute,  overlooking  a  deeply  impressed 
lunule;  ligamental  sulcus  profound;  cartilage-pit  oblique ;  cardinal  teeth 
two  in  each  valve,  the  posterior  in  the  right  valve,  and  the  anterior  in  the 
left  valve,  bifid  ;  anterior  margin  of  shell  impressed  somewhat  above  the 
middle;  muscular  impressions  elevated,  the  anterior  ribbon-form,  long 
and  narrow,  departing  somewhat  from  the  rather  distantly  separated 
pallial  line ;  external  surface  ornamented  with  numerous  distantly  placed 
lines  of  growth,  which  at  nearly  equal  intervals  rise  into  rugose  elevated 
lamellae;  interior  of  shell  longitudinally  rugated. 

Height,  2.5  inches  ;  width,  2.4  inches. 
*This  shell  bears  a  similarity  of  outline  to  the  Miocene  Lucina  Ameri- 
cana {L.  anodontd),  and  is  barely  distinguishable  from  that  species  by 
external  characters  alone;  the  latter  is,  however,  edentulous.     Among 
recent  forms  it  approximates  L.  Childrcni,  but  that  species  is  inequivalve. 

Area  scalariua,  nov.  hi>.     Fig.  29. 

Shell  obliquely  rhomboidal,  elevated,  ventricose,  angulated  posteriorly, 
flattened ;  anterior  end  short,  evenly  rounded ;  beaks  prominent,  trans- 
verse, about  eight,  distant;  ligament-area  diamond-shaped,  nearly  smooth 
in  the  young  shell,  with  delicate  transverse  lines — in  the  adult,  with  a 
limited  number  of  coarse,  sinuous  longitudinal  lines  ;  hinge-line  straight, 
somewhat  more  than  one-half  the  greatest  length  of  shell ;  teeth  num- 
erous, somewhat  oblique  toward  either  end. 

Ribs  prominent,  about  twenty-four,  broad,  square,  robustly  crcnate, 
those  of  the  left  valve  broader  than  the  interspaces,  flattened  posteriorly, 
about  eight  on  the  anal  angulation;  those  of  the  right  valve  of  about  the 


INSTITUTE    Ol-    SCIICNCK,    rilll.ADKI.rillA.  95 

same  width  as  the  interspaces  (the  anterior  ones  tlie  broadest),  willi  an 
interstitial  secondary  rounded  rib  in  the  centre  of  the  interspace;  tlie 
two  valves  unequal,  the  basal  margin  of  the  left  valve  t^reatly  protruding 
beyond  that  of  the  right;  base  profoundly  crenulated. 

Length,  3.3  inches ;  height,  2.5  inches. 

Abundant  in  the  banks  of  the  Caloosahatchie  below  Fort  Thompson. 

I  am  not  absolutely  satisfied  as  to  the  value  of  this  species,  although 
the  form,  so  far  as  all  the  specimens  collected  by  us  are  concerned,  is  a 
verj'  clearly  defined  one.  It  closely  resembles  the  shell  identified  by 
Tuomey  and  Holmes  with  Area  scalaris  of  Conrad  (Foss.  Med.  Tcrt.  Form. 
U.  S.,  p.  59,  pi.  31,  fig.  I-;  Tuomey  and  Holmes,  Pliocene  Fossils  of  South 
Carolina,  p.  43,  pi.  xvi,  figs,  i,  2),  and  might,  indeed,  be  readily  mistaken 
for  it.  Through  the  kindness  of  Prof  Whitfield  I  have  been  permitted  to 
make  a  comparison  with  the  type-forms  described  and  figured  by  Tuomey 
and  Holmes,  and  find  that  their  shell  differs  very  materially  from  the 
Florida  fossil.  In  the  first  place  it  is  decidedly  more  oblique,  and 
secondly,  the  ribs  adjoining  the  posterior  slope  (on  the  left  valve)  arc  not 
nearly  as  broad  relati\'ely,  nor  as  flattened,  as  they  are  in  A.  scalarina  ;  the 
ribs  of  the  left  valve  are  more  remotely  placed  from  one  another,  and  lack 
the  pronounced  interstitial  secondary  rib,  which  is  so  prominently  defined 
in  the  Florida  fossil.  Its  place  is  taken  by  a  hair  line,  which  is  present 
in  some  of  the  intercostal  spaces.  The  characters  of  the  Florida  shell 
are  remarkably  constant,  showing  practically  no  variation,  and  were  I  as 
positive  of  the  stability  of  characters  in  the  Carolina  fossil,  I  should  have 
no  hesitation  in  regarding  the  two  as  specifically  distinct;  unfortunately, 
only  a  single  pair  of  valves  of  Tuomey  and  Holmes's  shell  has  been  posi- 
tively identified,  which,  therefore,  gives  no  information  on  this  point.  As 
it  is,  the  characters  of  the  two  are  sufficiently  distinct,  indeed,  fully  as 
well-marked  as  those  which  separate  the  Florida  fossil  from  the  recent 
Area  incongnia  of  the  Southern  coast,  which  may,  with  much  plausibility, 
be  looked  upon  as  its  immediate  descendant.  The  recent  .species  agrees 
more  nearly  in  the  general  outline  of  the  shell,  being  upright  rather  than 
oblique,  but  differs  in  the  less  width  (in  the  left  valve)  of  the  ribs,  and  in 
lacking  the  true  interstitial  rib  of  the  right  valve  (although  an  indication 
of  it  appears  in  a  faint  elevated  line),  agreeing  in  this  respect  with  the 
South  Carolina  fossil.  That  the  three  forms  arc  most  intimately  related 
there  can  be  no  question,  and  I  believe  there  is  likewise  little  or  no 
question  that  they  all  lie  on  the  same  line  of  descent.  Tuomey  and 
Holmes  assert  that  their  shell  is  closely  allied  to  Area  transversa.  This 
is  certainly  a  mistake;  the  two  shells,  beyond  the  general  characters 
uniting  the  majority  of  Areas,  have  very  little  in  common — neither  in 
shape,  size,  nor  ornamentation. 

Another  point  that  remains  to  be  determined  in  this  connection  is 


OG  TRAXS.VCTIUNS    OK    THE    WAGNER    FREE 

whether  the  fossil  described  b}-  Tuomey  and  Ilohiies  is  reall}-  tlie  Aim 
scalaris  of  Conrad,  or  not.  That  paleontologist  was  acquainted  with  tlie  left 
valve  only  of  his  species,  nor  do  the  collections  of  the  Academy  of  Natural 
Sciences,  which  embrace  the  greater  number  of  the  specimens  either 
obtained  or  described  by  Conrad,  show  any  other  portion  of  that  species 
but  the  left  valve.  Inasmuch  as  one  of  the  more  important  distinguish- 
ing characters  lies  in  the  opposite  valve,  it  is  impossible  to  say  whether 
the  form  in  question  would  appro.\imate  more  nearly  the  South  Carolina 
fossil  or  Area  scalarina,  or,  indeed,  whether  it  is  the  equivalent  of  either 
the  one  or  the  other.  All  the  valves,  which  include  the  figured  form,  are 
of  comparatively  small  size,  and,  as  far  as  mere  outline  is  concerned, 
more  nearly  resemble  A.  scalarina.  The  posterior  ribs,  however,  as  in 
the  South  Carolina  shell,  are  narrower  than  in  the  Florida  fossil,  lacking 
the  peculiar  flattening  of  that  species,  and,  reasoning  from  the  fact  that 
the  shell  was  obtained  from  the  same  series  of  deposits  which  also 
yielded  the  South  Carolina  fossil,  it  may  perhaps  be  assumed  that  the 
two  are  identical.  This  is,  however,  a  matter  of  conjecture.  The 
umbones  in  Conrad's  shell  are  considerably  less  prominent  than  in  either 
the  South  Carolina  or  the  Florida  fossil,  and  possibly  the  form  never 
attained  a  size  comparable  with  that  of  either  of  the  two  other  forms. 

Area  crassicosta,  nov.  sp.     Fig.  30. 

Shell  subquadrangular,  ventricose,  ponderous,  ornamented  with  about 
twenty  coarse,  elevated,  transversely  barred,  terete  ribs,  which  are  some- 
what irregular  and  crowded  on  the  anterior  half  of  the  shell,  becoming 
widely  separated  and  profoundly  elevated  on  the  posterior  half;  beaks 
nearly  anterior,  looking  forward,  separated  from  each  other  by  a  fairly 
broad  interval ;  hinge-line  almost  as  long  as  the  greatest  length  of  the 
shell,  pectinated  with  numerous  narrow,  nearly  vertical  teeth ;  ligamental 
area  narrow,  elongated,  with  about  six  longitudinal  lines,  which  rise 
toward  the  ape.x  of  the  beak  ;  interior  of  the  shell  coarsely  rugated  ;  base 
ascending  anteriorly,  profoundly  crenatcd. 

Length,  2.7  inches  ;  height,  two  inches. 

Below  Fort  Thompson. 

This  shell  can  be  readily  distinguished  by  its  profoundly  elevated 
and  widely  separated  ribs,  being  the  most  coarsely  costated  Area  with 
which  I  am  acquainted.  It  closely  resembles  Area  nistiea,  of  Tuomey 
and  Holmes  (Pliocene  Fossils  of  South  Carolina,  p.  39,  pi.  .xv,  fig.  1), 
and  may,  indeed,  be  that  shell.  Unfortunately,  these  authors  have  given 
but  a  very  meagre  and  unsatisfactory  description  of  their  species,  which 
barely  permits  of  an  absolute  determination  being  made.  Their  figure, 
drawn  from  a  mere  fragment,  does  not  represent  the  profound  ribs  seen 
in  the  Florida  fossil;  the  posterior  interspaces  are  apparently  also  much 
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narrower,  nor  docs  there  appear  to  be  an\-  marked  variation  either  in  tlie 
disposition  or  the  size  of  the  costa:.  Still,  the  differences  here  indicated, 
which  are  based  upon  figure  and  description  only,  may  be  more  apparent 
than  real,  and  the  two  forms,  as  abc^ve  intimated,  may  in  reality  repre- 
sent a  single  species.  Unfortunately  for  the  determination  of  this  point, 
the  only  perfect  valve  possessed  by  Tuomey  and  Holmes  was  lost  before 
the  publication  of  their  monograph,  and  the  fragment  whicli  served  as 
the  type  of  the  species,  for  both  figure  and  description,  and  which,  as  far 
as  I  am  aware,  was  the  only  other  specimen  extant  illustrating  the 
species,  has  since  been  lost  from  the  collection  of  the  South  Carolina 
geologists.  I  am  informed  to  this  effect  by  Prof.  Whitfield,  of  the  Amer- 
ican Museum  of  Natural  History,  of  New  York  city,  where  the  type 
collections  of  the  South  Carolina  Survey  are  deposited. 

Area  lienosa.  Say. 

American  Conchology,  pl.  36,  fig.  i. 
Area  Floridana  (recent),  Conrad. 

This  shell  is  identical  with  the  recent  Area  Floridana,  from  the  Florida 
coast,  the  specific  name  of  which  will  have  to  be  replaced  by  that  of 
Say's  species,  which  has  priority.  The  only  difference  that  it  presents, 
and  this  is  probably  not  constant,  and  at  most  a  trifling  character, 
is  a  somewhat  greater  anterior  projection  of  the  hinge-line,  making  the 
shell  appear  more  distinctly  eared.  It  does  not  appear,  however,  that 
the  recent  form  attains  the  size  of  that  seen  in  the  fossil ;  one  of  the 
specimens  from  the  upper  Caloosahatchie  measures  six  inches  in  length, 
and  three  inches  in  height  to  the  top  of  the  umboues.  The  ribs  where 
worn,  especially  towards  the  base,  show  a  double  or  quadruple  struc- 
ture, best  seen  in  the  larger  specimens. 

Area  aquila,  nov.  sp.     Fig.  31. 

Shell  (known  only  by  its  left  valve)  elongated,  rectangular,  winged, 
profoundly  sulcated  on  the  posterior  slope ;  anterior  border  vertical, 
straight ;  basal  line  slightly  sinuous  beyond  the  middle  ;  posterior  border 
deeply  emarginated  ;  hinge-line  .straight,  of  nearly  equal  length  with  the 
base;  teeth  very  numerous,  greidually  increasing  in  size  towards  either 
end,  where  they  are  markedly  oblique ;  hinge-area  broad,  obscurely  fur- 
rowed in  longitudinal  lines  ;  beak  moderately  elevated,  incurved,  the  apex 
directed  backward  ;  surface  of  the  shell  radiately  ribbed,  the  ribs  sinuous, 
beaded — especially  on  the  anterior  portion  of  the  shell,  where  they  are 
■separated  by  an  intermediate  fine  line — becoming  obsolete  in  the  posterior 
sulcus  and  on  the  wing,  where  they  are  represented  by  two  pairs  of  lines  ; 
lines  of  growth  prominent  towards  the  base  and  on  the  wing;  basal  mar- 
gin crenulated. 
7 
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Length,  1.25  inches;  height,  from  base  to  hinge-line,  .5  inch. 

This  winged  ark  is  at  once  distinguished  from  A.  ainciiUefoniiis  {v.  post?) 
by  the  absence  of  the  anterior  rostrum  and  its  rectangular  form.  The  last 
character,  in  addition  to  differences  in  the  ornamentation,  also  serves  to 
distinguish  it  from  the  Miocene  Area  incilc,  which  resembles  it  somewhat 
in  the  pterination  of  the  posterior  slope. 

ARCA. 
Subgenus  Arcoptera,  Heilprin. 

Shell  elongated,  avicula;form,  rostrated  anteriorly,  winged  posteriorly; 
hinge-line  practically  the  entire  length  of  the  shell,  exceedingly  narrow, 
and  pectinated  with  a  crowded  series  of  transversely  directed  or  partially 
V-shaped  teeth ;  umbones  widely  separated ;  ligamental  area  very  broad, 
open  ;  base  sinuous,  with  a  median  opening. 

I  propose  this  subgenus  for  a  series  of  very  remarkable  arks,  which 
can  be  readily  distinguished  from  all  other  members  of  the  genus  by  their 
peculiar  pterination  and  rostration,  giving  an  external  outline  precisely 
that  of  Avicula.  This  character  is  accompanied  by  a  most  extraordinary 
attenuation  anterior!}'  of  the  chamber  of  the  shell. 

Area  (Arcoptera I  aviculseforinis,  iiov.  sp.     Fig.  32. 

Shell  elongated,  aviculaiform,  rostrated  anteriorly,  winged  posteriorly, 
with  a  prominent  obtuse  carination  on  the  umbonal  slope  bounding  the 
wing;  rostrum  declivous,  marked  off  from  the  body  of  the  shell  by  a 
broad  hollow;  basal  margin  of  shell  sinuous,  showing  a  median  opening, 
and  rapidly  sloping  upward  in  the  direction  of  the  rostrum ;  posterior 
border  deeply  emarginate. 

Umbones  acute,  very  excentric,  moderately  elevated,  and  but  slightly 
incurved,  with  a  gradual  continuous  slope  to  either  extremity  of  shell ; 
hinge-line  nearly  the  whole  length  of  shell,  very  narrow,  pectinated  with 
a  crowded  series  of  lamellar,  transversely  directed,  teeth,  which  exhibit  a 
tendency  to  become  oblique  and  v-shaped  on  the  posterior  half  of  the 
line ;  ligamental  area  broad,  open,  arching  upward  in  a  gentle  curve, 
longitudinally  lined,  and  irregularly  grooved  by  numerous  diagonal  or 
v-shaped  furrows  resembling  insect  borings. 

Surface  of  shell  ornamented  with  numerous  radiating  wavy  lines,  alter- 
nating in  coarseness,  which  become  more  or  less  obsolete  on  the  umbonal 
slope,  and  are  wholly  wanting  on  both  the  beak  and  wing,  which  only 
show  concentric  lines  of  growth ;  of  the  radiating  lines  on  the  anterior 
part  of  the  shell  the  series  runs  about  as  follows  :  coarse  line,  followed 
by  two  finer  lines,  then  a  slightly  more  prominent  single  line,  again 
two  finer  lines,  and  then  a  coarse  line,  same  as  first,  marking  the  coarse 
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lines  at  intenals  of  about  six  or  seven ;    interior  of  sliell  deep,  cunei- 
form ;    margin  entire. 

Length,  5.4  inches;  widtii  across  the  beaks,  2.5  inclies. 

Caloosahatchie,  in  the  banks  below  Fort  Thompson. 

Spondylus  rotundatus,  nov.  sp.     Fig.  33. 

Shell  (known  only  by  the  larger  valve)  capacious,  orbicular  below  the 
hinge-line,  distinctly  auriculated  ;  hinge-line  triangular,  pyramidal,  the 
beak  acute,  laterally  twisted  at  the  apex,  traversed  by  a  median  slit ; 
cartilage-pit  profound,  reaching  about  half-way  to  the  apex  ;  cardinal  teeth 
powerful,  slightly  spreading ;  external  surface  coarsely  ornamented  with 
irregular  squamous  ribs  and  intermediate  scaly  fine  lines,  the  (imbricated) 
scales  on  the  latter  drawn  out  into  flattened  spines  or  echinations. 

Height  to  apex,  3.5  inches  ;  greatest  width,  2.5  inches. 

A  solitary,  perfectly  preserved  valve  from  the  banks  below  Fort 
Thompson. 

This  species  is  quite  distinct  from  any  form,  either  recent  or  fossil, 
with  which  I  am  acquainted. 

Pecten  solarioides,  nov.  sp.     Fig.  34. 

Shell  suborbicular,  depressed,  of  about  equal  height  and  width ;  ribs 
about  20  (?),  quadrangular  or  flattened,  broader  than  the  interspaces, 
crossed  by  fine  rugose  lines  of  growth ;  a  faint  median  longitudinal  line 
or  carination  can  be  detected  on  some  of  the  ribs,  probably  eroded  on  the 
others ;  the  interspaces  with  two  or  more  elevated  longitudinal  lines  ;  left 
ear  of  right  valve  with  about  five  very  oblique,  narrow  ribs,  rugose  with 
the  lines  of  growth;  right  wing?     Interior  of  shell  prominently  ribbed. 

Height,  5.7  inches. 

The  half  of  a  single  right  valve,  and  a  fragment  of  probably  the  other 
valve,  from  the  banks  below  Fort  Thompson. 

This  shell  can  be  readily  distinguished  from  the  only  species  that  at 
all  resembles  it,  Pecten  covipanlis,  by  its  more  elevated  form,  the  height 
of  its  wings,  and  the  structure  and  disposition  of  its  ribs,  which  are  more 
distinctly  quadrangular  and  elevated.  In  the  fragment  which  possibly 
represents  the  left  valve  the  ribs  are  broader  than  in  the  opposite  valve,  of 
about  twice  the  width  of  the  interspaces,  which,  at  least  in  the  upper 
portion  of  the  shell,  are  deep  and  nearly  parallel-sided.  They  show  a 
single  median  elevated  line. 

Pecten  comparilis,  Tuomey  and  Holmes. 

Pliocene  Fossils  of  South  Carolina,  p.  29,  pl.  .\i,  figs.  6-io. 
Pecten  eboreus  of  Conrad  (in  part). 

I  refer  to  this  species  a  number  of  large  Pectens,  found  in  the  banks 
below  Fort  Thompson,  and  also  at  Thorpe's,  some  of  whose  forms  are 
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absolutely  undistinguishable  from  the  Carolina  fossil.*  The  largest 
perfect  specimen  measures  4.2  inches  in  height,  and  nearly  five  inches  in 
greatest  width.  The  form  appears  to  be  a  rather  variable  one,  the  varia- 
tion depending  upon  the  relative  convexity  of  the  valves  and  ribs,  the 
latter,  in  the  larger  individuals,  more  generally  assuming  the  flattened 
form,  with  a  submarginal  carination ;  the  interspaces  between  the  ribs 
may  also  exhibit  two  or  more  faint  carinations  (imbricated  longitudinal 
lines),  a  character  which  was  used  by  Conrad  to  distinguish  P.  Edgcco- 
vicnsis  (Proc.  Acad.  Nat.  Sciences,  1862,  p.  291)  from  P.  cborais.  I  have 
not  seen  any  specimens  of  P.  Edgccoincnsis,  and  am  therefore  unable  to 
say  whether  it  corresponds  to  the  variety  of  P.  coinparilis  here  indicated, 
or  not. 

Pecten  (Pleuronectes)  Mortoni,  Ravencl. 

Proc.  Acad.  Nat.  Sci.  Phila.,  ii,  p.  96. 

Identified  by  one  nearly  perfect  specimen  and  several  fragments  from 
among  the  fossils  of  the  upper  Caloosahatchie.  This  species  is  most 
intimately  related  to  Pleuronectes  Japoniciis,  of  the  East  Asiatic  seas, 
and  can  only  be  distinguished  from  it  by  the  characters  drawn  from 
the  radiating  raised  lines  of  the  interior  of  the  shell,  which  in  P.  Mortoni 
are  disposed  in  narrow  pairs,  passing  as  such  to  the  border.  In  P. 
Japoniciis  the  lines,  while  starting  in  pairs,  lose  their  dual  character  long 
before  reaching  the  margin. 

Pecten  nodosus,  L. 

Syst.  Nat.,  12th  ed.,  p.  1145. 

A  solitary  fragment,  absolutely  undistinguishable  from  the  recent 
species.  » 

Caloosahatchie,  below  Fort  Thompson. 

Ostrea  meridionalis,  nov.  sp.     Fig.  35. 

Shell  (at  first)  strongly  plicated,  suborbicular  or  elongated,  becoming 
massive  and  ponderous  when  full-grown,  with  an  almost  complete  oblit- 
eration of  the  plications;  the  plications  in  the  adult  not  visible  on  the 

*  I  have  examined  what  is  supposed  to  be  t,he  type-specimen  of  Tuomey  and  Holmes's 
Pecten  comparilis,  and  find  that  it  differs  somcwliat  from  wluit  has  generally  been  assumed 
to  be  species  in  question.  The  characters  in  which  it  varies,  as  the  greater  convexity  of  the 
apical  portion  of  the  shell,  and  a  slight  reduction  in  the  number  of  ribs,  are,  however,  insig- 
nificant, and  inasmuch  as  the  specimen  is  a  solitary  one,  and  consequently  throws  no  light 
upon  individual  variation,  I  think  that  the  identity  of  the  species  with  the  form  that  Conrad 
has  recognized  as  P.  comparilis,  a  shell  attaining  a  very  much  larger  size  than  that  figured 
and  described  by  Tuomey  and  Holmes,  maj'  be  fairly  assumed.  This  form,  moreover,  is 
that  which  was  also  subsequently  identified  with  their  own  species  by  the  South  Carolina 
geologists.  Whether  the  species  is  distinct  from  Conrad's  Peclcn  eboreus  is  a  question 
which,  in  the  absence  of  a  sufficiently  large  number  of  specimens  for  comparison,  I  am  not 
prepared  to  answer. 
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interior  faces  of  the  valves ;  hinge-area,  in  the  adult,  greatly  elongated, 
either  straight  or  laterally  twisted,  sometimes  nearly  one-half  the  length 
of  shell;  the  median  groove  of  variable  width  and  depth,  projecting 
below  the  lateral  ridges,  so  as  to  make  the  hollow  of  the  shell  appear 
two-horned;  cavity  of  shell  shallow,  impressed  medially  just  below  the 
hinge-line ;  muscular  scar  semilunar,  deep. 

Length  (height),  6.3  inches;  width,  variable ;  thickness  of  shell,  two 
to  two  and  a  half  inches  and  upward. 

Very  abundant  in  the  "  marl  "  banks  below  Thorpe's,  where  the  shell 
can  be  seen  several  feet  below  the  surface  of  the  water;  less  abundant  in 
the  banks  below  Fort  Thompson,  and  at  one  or  two  points  between  this 
locality  and  Thorpe's. 

This  form  may  be  readily  distinguished  from  all  the  other  Eastern 
species  of  Ostrea  by  its  ponderous  proportions,  greatly  surpassing  in  this 
respect  0.  pcrcrassa  from  the  Miocene  of  New  Jersey.  In  its  early 
stage  it  resembles  in  both  outline  and  ornamentation  the  recent  0.  borcalis, 
but  the  adult  form,  from  its  manner  of  growth,  is  wholly  different. 

The  following  additional  species  of  Mollusca  were  obtained  from  the 
deposits  below  Fort  Thompson  : — 

Kassa  vibex.  Say. 

Journ.  Acad.  Nat.  Sciences  Phila.,  ii,  p.  231. 

Crepidola  cymbaeforinis,  Conr. 

Proc.  Acad.  Nat.  Sciences  Phila.,  ii,  p.  173. 

Crepidala  fornicata,  L. 

Syst.  Nat.,  p.  1257. 

Bulla  striata,  Brug. 
Diet.,  No.  3. 

Siliqua  bidentata,  Spengler. 

Skrivt.  Nat.  Selsk.,  iii,  p.  104. 

Semele  variegatnin.  Lam. 

Anim.  s.  Vertfebr.,  vi,  p.  126. 

Bangia  cyrenoides,  Des  M. 

Actes  Soc.  Linn.  Bordeau.x,  v,  p.  57. 

Venns  cancellata,  L. 

Syst.  Nat.,  p.  1130. 

Venus  Rileyi,  Conr. 

Foss.  Med.  Tert.  U.  S.,  p.  9,  vi,  fig.  i. 
Venus  Mortoni,  Conr. 

Journ.  Acad.  Nat.  Sciences  Phila.,  vii,  p.  251. 

Artemis  discus,  Reeve. 

Conch.  Icon.,  Arlemis,  9. 

Artemis  elegans,  Conr. 

Foss.  Med.  Tert.  U.  S.,  p.  30. 

Oioue  (Calliste)  gigantea,  Chem. 
Conch.  Cab.,  x,  p.  354. 


102  TRANSACTIONS   OF   THE   WAGNER   FREE 


Dione  maculata,  L. 

Syst.  Nat.,  p.  432. 

Cardium  magnum,  Born. 

Mus.  Ca:s.,  pi.  3,  fig.  5. 

Cardium  isooardia,  L. 

Syst.  Nat.  (Gmelin  ed.),  p.  3249. 

Lucina  edentula,  L. 

Mus.  Ulr.,  74. 

Luoina  Fennsylvanica,  L. 
Syst.  Nat.,  p.  1134. 

Lncina  Floridana,  Conr. 

Anier.  Journ.  Science,  xxiii,  p.  344  (1833). 

Lucina  tigerina,  L. 

Syst.  Nat.,  p.  1133. 

Carditamera  arata,  Conr. 

Foss.  Shells  Tert.  Form.  U.  S.,  p.  20. 

Area  plicatura,  Conr.  (et  Area  improoera). 
Foss.  Med.  Tert.  U.  S.,  p.  61. 
Heilprin,  Proc.  Acad.  Nat.  Sciences  Phila.,  1881,  p.  451. 

Pectunculus  lineatus,  Reeve. 

Proc.  Zool.  Soc.  London,  1843. 

Pectunculus  aratus,  Conr. 

Am.  J.  Science,  xli,  p.  346. 

Flicatula  ramosa,  Lam. 

Anim.  s.  Vertfebr.,  vi,  p.  176. 

Pecten  nucleus,  Born. 
Mus.,  p.  107. 

Anomia  Euffini,  Conr. 

Foss.  Med.  Tert.  U.  S.,  p.  74. 

Ostrea  Virginica,  Gmel. 
Syst.  Nat.,  3336. 


List  of  Specks  found  in  the  deposits  of  the  Caloosahatchie . 

*Murex  imperial  is,  Panopsea  Mcnardi, 

*  "       brevifrons,  "          Floridana, 
Fu-sus  Caloosacnsi.s,  "         navicula, 
Fasciolaria  scalarina,  Semele  perlamello.sa, 

*  "         g'g'^itea,  *     "       variegatum, 

*  "         tulipa,  *Rangia  cyrenoides, 
Melongena  subcoronata,  Venu.s  rugatina, 
Fulgur  rapum,  *    "      canccllata, 

*  "      contrarius,  "      Rilcyi, 

"      excavatus,  *    "       Mortoni, 

*  "      pyrum,  *Artemis  discus, 

*  "      pyriformis,  *       "         elcgans. 
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*Nassa  vibex, 
Turbinella  regina, 
Vasuni  horridum, 
Mazzalina  bulbosa, 
Voluta  Floridana, 
Mitra  lineolata, 
Marginella  limatula, 
*01iva  literata, 

*  "      reticularis, 
Columbella  rusticoidcs, 
*Canccliaria  reticulata, 
Pleurotoma  limatula  ? 
Conus  Tryoni, 

"       Mercati  ? 
"      catenatus  ? 
Strombus  Leidyi, 

*  "  pugilis, 

Cyprnea  (Siphocypraea)  probleniatica, 
*Pyrula  reticulata, 
*Natica  canrena, 

*  "        duplicata, 
*Crucibulum  verrucosum, 
Crepidula  cymbjeformis, 

*  "         fornicata, 
Turrilella  perattenuata, 

"         apicalis, 

"         cingulata, 

"         mediosulcata, 

"         subannulata, 
*Cerithium  atratum  ? 

"  ornatissimum, 

*Bulla  striata, 


*Dione  (Callistc)  gigantea, 

*  "      maculata, 
Cardium  Floridanum, 
*Cardiuni  magnum, 

*  "         isocardia, 
Hemicardium  columba, 
*Chama  arcinella, 

"        crassa, 
Lucina  disciformis, 

*  "       edentula, 

*  "       Pcnnsylvanica, 

*  "       Floridana, 

*  "       tigerina, 
Carditamera  arata, 
Area  scalarina, 

"     crassicosta, 

*  "     lienosa, 
"     aquila, 

"     plicatura, 

"     (Arcoptera)  aviculaiformis, 
*Pectunculus  lineatus, 

"  aratus, 

Spondylus  rotundatus, 
*Plicatula  ramosa, 
Pecten  solarioidcs, 
"       comparilis, 
"       Mortoni, 

*  "       nodosus, 

*  "  nucleus, 
Anomia  Ruffini, 
Ostrea  meridionalis, 

*  "       Virginica. 


*Siliqua  bidentata, 

The  species  preceded  by  an  asterisk  are  living  forms. 

It  will  be  seen  from  the  above  enumeration  that  of  a  total  of  some 
eighty-nine  species  forty-one  are  still  members  of  the  recent  fauna,  con- 
stituting forty-six  per  cent,  of  the  entire  number.  In  addition  to  these 
immediate  representatives  of  the  recent  fauna  there  are  a  number  of  forms 
which  are  secondarily  representative  in  the  circumstance  of  being  ances- 
tral, /.  e.,  they  are  manifestly  types  from  which,  through  an  evolutionary 
process,  a  portion  of  the  recent  fauna  has  been  derived.  The  close  rela- 
tion which  thus  binds  together  the  fauna  of  the  present  period  witli  that 
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of  the  Caloosahatchie  leaves  no  doubt  as  to  the  PHocene  age  of  the 
latter. 

The  exact  position  in  the  Pliocene  series  which  the  Caloosahatchie 
deposits  occupy,  gauged  by  the  standard  of  classification  adopted  by 
European  geologists,  cannot  be  readily  determined,  owing  to  the  very 
limited  number  of  forms  which  appear  to  be  common  to  both  sides  of  the 
Atlantic.  In  the  percentage  of  living  forms  the  formation  stands  nearest 
to  the  Antwerp  (Black)  Crag,  the  Diestian  of  the  Belgian  geologists  and 
to  horizon  III  of  the  Bolognese  Apennines,  in  which  the  proportion  of 
living  to  extinct  forms,  as  determined  by  Foresti,  is  somewhat  above  43 
per  cent,  {vide  Fuchs,  Die  Glicdenmg  der  Tcrtidrbildungcn  am  Nordab- 
hange  der  Apenninen  von  Ancona  bis  Bologna,  Sitzungsb.  d.  k.  Akad. 
Wissensch.,  Ixxi,  p.  177,  Vienna,  1875;  Heilprin,  Contributions  to  the 
Tertiary  Geology  and  Paleontology  of  the  United  States,  p.  64,  1884). 
This  horizon  constitutes  the  base  of  the  Italian  Pliocene  series  (Astian) 
according  to  those  geologists  who,  like  Capellini,  recognize  in  the  lower 
sub-Apennine  deposits  a  transition  formation  (Mio-Pliocene ;  Messinian,  in 
part,  of  Meyer)  uniting  the  Miocene  with  the  Pliocene.  The  relation  held 
by  the  "Floridian"  formation  to  the  deposits  of  next  oldest  date  occurring 
in  the  eastern  United  States  is  almost  precisely  similar  to  that  which 
obtains  in  the  case  of  the  Bolognese  Apennines.  Thus,  the  "Carolinian" 
formation,  which  until  the  discovery  of  the  South  Floridian  bed  just 
referred  to  was  considered  to  represent  the  newest  stage  of  the  Atlantic 
Tertiary  series,  occupies  a  position  analogous  to  the  Mio-Pliocene  of  Capel- 
lini. In  its  upper  member,  which  comprises  the  beds  occurring  in  South 
Carolina,  the  proportion  of  living  to  extinct  molluscan  forms  is,  as  I  have 
elsewhere  shown,*  from  35-38  per  cent.,  and  I  have  indicated  that  while 
both  stratigraphically  and  faunally  this  series  is  more  nearly  Miocene 
than  Pliocene,  it  yet  might  be  considered  to  occupy  a  position  intermedi- 
ate between  the  two.  In  the  upper  member  of  Capellini's  Mio-Pliocene, 
Foresti's  horizon  II,  the  percentage  of  living  forms  is  38.8.  The  "  Flori- 
dian "  formation  may  thus  be  safely  considered  to  represent  the  base  of  the 
true  Pliocene.  The  percentage  of  recent  forms  in  the  oldest  of  the  British 
Crag  series,  is,  according  to  Lyell,  upwards  of  si.xty. 

*  Contributions  to  the  Tertiary  Geology  and  Paleontology  of  the  United  States,  p.  62. 
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FOSSILS  OF  THE  SILEX-BEARING  MARL   ( MIOCENE  i   OF 
BA.LLAST  POINT,  HILLSBORO  BA.Y. 


GASTEROPODA. 

Genus  WAGNERIA,  Heilprin. 


I  propose  this  genus  for  a  vc-ry  remarkable  shell,  distinguished  by 
peculiarities  of  structure  which  broadly  separate  it  from  all  other^aste- 
ropoda.  These  peculiarities  are  :  firstly,  that  the  inner  or  columellar  lip 
is  so  largely  developed  as  to  cause  it  to  envelop  a  very  large,  if  not  the 
greater,  part  of  the  shell,  duplicating  the  outer  wall  and  labrum  ;  and 
secondly,  that  through  an  apparent  conjunction  of  both  folds  of  the 
mantle,  a  dome  of  shell  is  built  over  the  spire,  from  which  its  own  walls 
are  separated  by  a  free  air-space.  This  part  of  the  shell  appears,  there- 
fore, as  a  second  section,  completely  separated  from  the  basal  or  apertural 
division.  In  what  precise  manner  this  dome  was  formed  it  is  impossible 
to  say,  but  manifestly  the  lobes  of  the  mantle  must  have  extended  upward 
from  the  aperture,  arched  over,  and  deposited  the  shell-layer.  The  free 
space  which  separates  the  dome  from  the  spire  would  seem  to  indicate 
that  the  mantle  possessed  a  special  rigidity,  by  which  it  retained  itself 
The  genus  may  be  briefly  characterized  as  follows  : 

Shell  irregularly  oval  or  rounded-fusiform,  intumescently  knobbed ; 
spire  elevated,  broadly  scalariform,  concealed  in  a  pointed  dome  which  is 
formed  over  it  by  a  free  upward  extension  of  both  lobes  of  the  mantle ; 
aperture  narrow,  deflected  forward  in  its  upper  course,  where  it  is  reduced 
to  a  mere  slit,  appressed  to  the  body  of  the  shell  by  a  pseudalar  expan- 
sion of  the  outer  lip  ;  inner  lip  developed  to  a  most  extraordinary  e.Ktent, 
covering  by  its  expansion  almost  the  entire,  or  the  whole,  shell,  duplicating 
the  outer  lip. 

This  extraordinary  genus  of  shells,  which  I  take  pleasure  in  naming 
after  the  late  Prof  William  Wagner,  the  generous  founder  of  the  Wagner 
F"ree  Institute  of  Science,  of  this  city,  is  apparently  a  near  ally  of  Orthaulax 
of  Gabb  (Proc.  Acad.  Nat.  Sciences  Phila.,  1872,  p.  272,  pi.  ix,  figs.  3,  4; 
Trans.  Am.  Phil.  Soc,  xv,  p.  234),  a  form  evidently  closely  related  to  some 
of  the  Rostellariae,  as  Calyptrophorus  and  Hippochrenes  (Macroptera),  in 
which  the  inner  lip  is  frequently  abnormally  developed.  The  remarkable 
duplication  seen  in  Wagneria,  produced  by  the  complete  backward  pro- 
longation of  the  labium,  which  actually  overlaps  a  large,  if  not  the  greater, 
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part  of  tlie  labrum,  serves,  apart  from  all  other  characters,  to  readily 
distinguish  it  from  the  more  nearly  related  forms  of  the  group.  Mr.  Gabb 
remarks  that  in  Orthaulax  the  "adult  shell  [is]  enveloped  over  the  whole 
spire  by  an  extension  of  the  inner  lip,"  but  adds  that  the  "  outer  lip  [is] 
apparently  sharp  and  simple."  An  examination  of  the  specimens  deposited 
by  Gabb  in  the  Academy  of  Natural  Sciences  shows  that  the  latter  part 
of  his  statement  is  incorrect,  the  outer  lip  being  to  a  considerable  extent 
duplicated.  The  Florida  species  which  I  refer  to  Wagneria,  exhibits 
this  character  in  a  very  striking  degree,  the  backwara  extension  of 
the  labium,  as  seen  on  a  cross-section  some  distance  from  the  actual 
base,  being  fully  as  ponderous  in  structure  as  the  labrum  proper,  which 
it  overlaps  as  a  very  distinct  outer  layer.  The  duplication  exists  over  at 
least  two-thirds  of  the  shell.  The  unique  dome  which  conceals  the  spire 
is  a  character  not  seen  in  Orthaulax,  and  is  one  of  the  most  anomalous 
structures  found  among  the  Gasteropoda. 

Wagneria  pugnax,  nov.  sp.     Fig.  36. 

Shell  irregularly  oval,  obconical,  flattened,  the  flattened  appearance 
being  due  to  three  irregular  swellings  or  knobs,  one  of  which  immediately 
adjoins  the  anteriorly-directed  fissure  of  the  aperture ;  aperture  narrow, 
projected  forward  (in  its  upper  course)  as  a  closely  compressed  fissure, 
which  in  a  crescentical  curve  ascends  to  within  a  comparatively  short 
distance  of  the  apex  of  the  spire ;  outer  lip  ?  (broken  in  specimen) ;  inner 
lip  largely  developed,  completely  concealing  the  whorls  of  the  spire,  and 
duplicating  for  a  very  considerable  extent  the  outer  lip ;  spire  freely 
enclosed  in  a  pointed  superstructure,  or  dome,  built  over  it  by  an  exten- 
sion of  the  mantle ;  surface  covered  with  longitudinal  lines  of  growth, 
which  extend  continuously  from  the  apex  to  the  base. 

Length  (of  imperfect  specimens,  lacking  probably  upward  of  an  inch), 
2.7  inches;  width,  1.75  inch. 

What  the  precise  relationship  of  the  genus  represented  by  this  species 
may  be  I  am  not  prepared  to  .say. 

Zittel  (Handbuch  der  Palasontologie,  l,  part  ii,  p.  260)  unites  Orthau- 
lax with  Hippochrenes,  but  in  doing  so  this  eminent  paleontologist  ap- 
pears to  have  been  misled  by  the  rather  imperfect  diagnosis  of  the  fossil 
given  by  Gabb.  That  its  position  is  near  to  that  genus  I  believe  there 
can  be  no  doubt. 

Hnrez  larveecosta,  nov.  sp.     Fig.  37. 

.Shell  angulated,  obscurely  scalariform ;  varices  seven  to  eight  in 
number,  obtusely  rounded,  direct ;  whorls  moderately  angulated  on  the 
shoulder,  crossed  by  numerous  elevated  revolving  lines,  about  ten  of 
which  on  the  body-whorl  are  much  more  prominent  than  the  remainder, 


INSTITUTE   OF   SCIENCE,    PIIILADELPIIIA.  Id? 

and  show  a  tendency  to  become  lamellar,  especially  toward  the  base  of 
the  shell ;  the  spaces  between  the  more  prominent  lines  covered  witli 
numerous  finer  (tertiary)  lines,  and  a  median  secondaiy  line  ;  aperture 
somewhat  more  than  one-half  the  length  of  shell,  the  (slightly-deflected) 
canal  about  one-half  the  length  of  aperture. 
Length,  1.6  inch  ;  width,  .9  inch. 

Murex  crispangula,  nov.  sp.     Fig.  3S. 

Shell  strongly  angulated,  markedly  rugose ;  spire  elevated,  of  about 
five  volutions  ;  varices  six  (on  the  body-whorl),  sharp,  deflected  obliquely 
toward  the  base  of  the  shell ;  surface  of  shell  very  strongly  lined,  the 
lines  of  three  series,  primary,  secondary,  and  tertiary ;  those  of  the  first 
series  about  ten  on  the  body -whorl,  very  prominently  elevated  on  the 
varices,  becoming  spinose  toward  the  base  of  the  shell  and  on  the  aper- 
tural  varix ;  aperture  slightly  exceeding  one-half  the  length  of  shell, 
the  very  narrowly-contracted  canal  gently  deflected. 

Length,  1.6  inch;  width,  .7  inch. 

This  species  may  be  readily  distinguished  from  M.  laivcccosta,  which 
it  somewhat  resembles,  by  its  narrower  outline,  the  smaller  number  of 
and  greater  sharpness  of  its  obliquely  directed  varices,  and  its  generally 
rugose  surface. 

Hnrez  tritonopsis,  nov.  sp.     Fig.  39. 

Shell  consisting  of  about  six  regularly-convex  whorls ;  varices,  three 
on  each  whorl,  profoundly  convex  and  entirely  destitute  of  spines  or 
lamellar  processes;  two  more  or  less  nodulose  costae  between  each  pair 
of  varices ;  aperture  exceeding  one-half  the  length  of  shell,  the  canal 
deflected,  veiy  narrow ;  surface  of  shell  covered  with  closely  placed, 
elevated  revolving  lines,  which  regularly  alternate  in  size. 

Length,  1.2  inch;  width,  .7  inch. 

This  species  very  closely  resembles  Murcx  Mississippiciisis,  Conr.,  from 
the  Vicksburg  beds,  but  may  be  distinguished  by  the  presence  of  two 
sharply-defined  costs  between  each  pair  of  varices,  and  in  the  character 
of  the  revolving  stri?e,  which  are  very  much  finer  and  more  crowded  in 
the  Mississippi  fossil. 

The  young  of  M.  poinum  somewhat  resembles  the  Florida  fossil,  but 
may  be  readily  distinguished  by  the  superior  angulation  of  the  whorls 
and  the  irregularit)'  of  the  costation. 

Hurez  trophoniformis,  nov.  sp.    Fig.  40. 

Shell  having  the  form  of  Trophon  ;  whorls  about  six,  sub-angulated 
superiorly,  very  convex  ;  varices  placed  at  irregular  intervals,  four  on 
the  body-vvhori,  the  intervariceal  spaces  with  one,  or  two,  or  even  tliree 
secondary  costa; ;  aperture  about  two-thirds  the  length  of  shell,  contracted 
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into  a  short,  sharply-deflcctcd,  and  open  canal ;  surface  of  shell  covered 
with  numerous  alternating,  elevated  lines. 
Length,  1.2  inch;  width,  .8  inch. 

Murex  spinnlosa,  nov.  sp.     Fig.  41. 

Shell  elevated,  elongated,  about  equally  attenuated  to  both  extremi- 
ties ;  whorls  strongly  angulated  superiorly,  bearing  short,  outwardly 
directed,  spines  on  the  shoulder  angulation ;  a  row  of  similar  (supra- 
basal)  spines  in  the  siphonal  region ;  aperture  about  one-half  the  length 
of  shell,  the  canalicular  portion  the  longest;  umbilicus  long  and  open; 
surface  of  shell  below  the  shoulder  with  a  limited  number  of  prominent 
revolving  lines,  four  on  the  body-whorl. 

Length,  slightly  exceeding  one  inch  ;  width,  half-inch.  This  species 
somewhat  resembles  the  recent  M.  {Urosalpinx)  fusifoniiis  of  Adams. 

Latirus  Floridanus,  nov.  sp.     Fig.  42. 

Shell  fusiform,  about  equally  tapering ;  whorls  convex,  sub-angulated 
superiorly,  costated ;  about  ten  obtuse  costas  on  the  body-whorl ;  aper- 
ture somewhat  exceeding  one-half  the  length  of  shell,  contracted  into  a 
gently-deflected,  open  canal  of  moderate  length;  outer  lip  striated  in- 
ternally; columellar  folds  feeble,  one  or  two  in  number,  somewhat  ob- 
lique ;  surface  of  shell  covered  with  rugose  revolving  lines,  alternate  in 
size. 

Length,  1.7  inch  ;  width,  .6  inch. 

An  apparent  variety  of  this  form,  possibly  a  distinct  species,  has  a 
somewhat  more  depressed  outline,  a  more  pointed  apex,  and  is  generally 
more  rugose  in  its  ornamentation.  The  columellar  folds  are  more  nearly 
transverse,  and  three  to  four  in  number. 

This  species  appears  to  be  on  the  whole  most  nearly  related  to  the 
recent  Latinis  iiifnndibiihtm,  from  which  it  differs  in  the  greatly  reduced 
spire,  and  a  propcjrtional  elongation  of  the  siphonal  tract. 

Fulgur  coronatum,  Conr. 

Bull.  Nat.  Inst.,  p.  187. 

A  fossil  from  the  Miocene  deposits  of  Maryland. 

Fulgur  spiniger  ?    Conr. 

Journ.  Acad.  Nat.  Sciences  Phil.i.,  new  scr.,  i,  p.  117,  pi.  11,  fig.  32,  as  Fusus. 

A  solitary  specimen,  somewhat  imperfect,  which  differs  from  the  Vicks- 
burg  fossil  only  in  the  slightly  more  depressed  character  of  the 
shoulders  of  the  whorls. 

Tnrbinella  polygonata,  nov.  sp.    Fig.  43. 

Shell  elevated,  turreted;  whorls  abruptly  flattened  on  the  shoulder — 
rendering  the  spire  scalariform — the  upper  ones  gently  convex,  obscurely 
nodcd  or  costated  ;  body-whorl  quadrangular,  with  abroad,  flat  shoulder; 
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the  costre  obsolete,  resolved  into  a  number  (about  eight)  of  shoulder- 
nodes,  which  break  the  circumferential  outline  into  a  polygon  ;  aperture 
greatly  exceeding  the  spire  in  length  ;  columellar  folds  three,  transverse, 
situated  immediately  below  the  body  of  the  shell ;  revolving  lines  of  sur- 
face feebly  defined,  almost  obsolete  on  the  body-whorls,  except  on  the 
siphonal  tract,  where  they  are  well-marked,  and  of  equal  significance. 

Length  (of  fragment,  lacking  probably  two-thirds  of  an  inch  below, 
and  a  third  of  an  inch  above),  1.8  inch  ;  width,  .8  inch. 

Vasum  subcapitellum,  nov.  sp.     Fig.  44. 

Shell  elevated,  pagoda;form ;  whorls  of  the  spire  about  seven  in 
number,  coronated  and  strongly  costated,  the  concentric  lines  (two  or 
three)  below  the  shoulder  prominent,  those  on  the  rugose  shoulder  less 
distinct ;  the  coronary  spines  prominent,  sharp,  and  directed  outwardly  ; 
body-whorl  with  a  single  row  of  sharp  basal  spines,  about  six  in  number, 
below  which  are  two  not  very  prominent  lines,  and  above,  some  seven 
sharply-defined  concentric  ridges,  separated  by  interstitial  finer  lines ; 
shoulder  of  whorls  elevated ;  outer  lip  strongly  lined  internally ;  inner 
lip  well  expanded,  but  leaving  a  broadly-open  umbilicus ;  columellar 
plaits  three,  transverse,  the  upper  the  largest;  surface  of  shell  covered 
with  rugose  lines  of  growth. 

Length,  1.4  inch;  width,  .7  inch. 

This  shell  very  closely  resembles  the  recent  Vasian  capitdluui,  espe- 
cially the  young  of  that  form,  and  might  at  first  sight  be  readily 
mistaken  for  that  species.  It  differs  in  its  less  foliaceous  aspect,  smaller 
size,  the  elevation  of  the  shoulder  (nearly  flat  in  V.  capitiiluni),  and  in 
the  presence  of  only  a  single  row  of  basal  spines  (instead  of  two).  I 
believe  there  can  be  no  doubt  as  to  its  being  the  ancestor  of  the  living 
form. 

Voluta  musicina,  nov.  sp.     Fig.  45. 

Shell  cylindriform ;  spire  elevated,  of  about  seven  volutions  ;  whorls 
convex,  strongly  costated,  impressed  below  the  suture,  so  as  to  divide 
the  costJE  into  a  double  series ;  costze  very  prominent,  obtuse,  about  ten 
on  the  body-whorl,  crossed  at  right  angles  by  rather  distantly-placed, 
elevated  revolving  lines;  outer  lip  with  a  reflected  border;  inner  lip 
distinct  in  its  lower  half  plicated  over  its  entire  extent,  the  plica;  increas- 
ing in  size  from  above  downward,  nearly  transverse  in  direction  ;  aperture 
considerably  over  half  the  length  of  shell,  narrow. 

Length,  nearly  two  inches ;  greatest  width,  at  about  the  middle  of 
the  shell,  slightly  exceeding  one  inch. 

The  shell  bears  a  very  general  resemblance  to  the  recent  Voluta 
nmsica,  of  which  it  may  be  considered  an  immediate  ance.stor,  differing 
from  that  form  principally  in  its  narrower  outline,  the  depressed  shoulder 
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of  the  body-whorl,  and  the  subsutural  impression.  There  is  no  trace  of 
coronation.  The  form  is  intermediate  between  Voluta  proper  and  Lyria, 
perhaps  nearer  to  the  latter. 

Volnta  (.Lyria)  zebra,  nOv.  sp.    Fig.  46. 

Shell  cylindriform,  with  an  elevated,  slightly  scalariform  spire  of  about 
six  volutions ;  whorls  costated,  the  costs  (about  twenty  on  the  body-whorl) 
closely-placed,  sharply-defined,  oblique,  forming  a  pseudo-coronation  on 
top  of  the  whorls  ;  outer  lip  greatly  thickened  on  the  border,  slightly 
ascending;  inner  lip  irregularly  plicated  over  its  entire  extent,  the  three 
or  four  basal  plicje  much  the  strongest;  aperture  somewhat  more  than 
half  the  length  of  shell,  narrow,  elliptical,  contracted  basally  into  a  short 
open  canal ;  surface  of  .shell,  barring  the  costse,  smooth  over  almost  its 
entire  extent,  with  a  few  impressed  revolving  lines  on  the  base  of  the 
body-whorl. 

Length,  an  inch  and  a  quarter;  greatest  width,  .6  inch. 

This  shell  most  nearly  resembles  Voluta  pulcJiclla  of  Sowcrby,  a 
Miocene  fossil  of  Santo  Domingo  (Q.  J.  Geol.  Soc.  London,  vi,  p.  46,  pi. 
ix,  fig.  4),  but  may  be  distinguished  by  its  narrower  spire,  the  greater  num- 
ber (best  seen  on  the  spire)  and  more  direct  obliquity  of  the  costae,  and 
the  costal  coronation  on  top  of  the  whorls.  Exceptionally  the  costae  are 
equally  crowded  in  V.  pulchella,  but  the  regular  convexity  of  the  whorls, 
and  the  absence  of  the  subsutural  coronation,  seem  invariably  to  dis- 
tinguish that  form.  Much  the  same  characters  separate  it  from  Otoclicilus 
{Fidgoraria)  Mississippieiisis  of  Conrad,  from  the  Vicksburg  (Oligocene) 
group,  which  is  also  a  narrower  shell.  In  its  ornamentation  the  Florida 
fossil  more  nearly  approaches  the  recent  V.  Dclcsscrtiaiia. 

Hitra  (Conomitra)  angulata,  nov.  sp.     Fig.  47. 

Shell  ovately  cylindriform,  longitudinal!}- plicated  ;  whorls  of  the  spire 
very  convex,  slightly  angulated  above ;  body-whorl  more  prominently 
angulated;  revolving  lines  absent  or  obsolete,  except  from  the  base  of 
the  shell ;  aperture  somewhat  exceeding,  one-half  the  length  of  shell ; 
columellar  folds  four,  the  upper  nearly  oblique. 

Length,  .4  inch;  width,  .17  inch. 

Conus  planiceps,  nov.  sp.     Fig.  48. 

Shell  broadly  conical,  rapidly  tapering  toward  the  base;  spire  reduced 
to  a  minimum,  represented  in  most  .specimens  by  an  exceedingly  gentle 
rise,  crowned  by  a  papilla  (apex);  whorls  about  seven,  all  of  them  fully 
exposed  on  the  crown,  the  shoulders  concentrically  lined  ;  revolving  lines 
nearly  obsolete  over  the  greater  extent  of  the  body-whorl,  prominent  on 
the  basal  portion  ;  notch  ? 

Length,  1.4  inches;  width  of  crown,  .8  inch. 
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Very  closely  resembles  Conns  Haitcnsis  of  Sowerby,  a  Santo  Domingo 
fossil,  from  which  it  may  be  distinguished  by  its  more  regularly  depressed 
crown,  and  the  character  of  its  ornamentation.  The  latter  species  is  so 
variable,  however,  that  not  impossibly  the  Florida  form  may  ultimately 
prove  to  be  only  a  variety,  although  in  the  extensive  series  of  specimens 
contajned  in  the  Gabb  collection,  illustrating  Sowerby 's  species,  I  fail 
to  find  anything  which  fully  agrees  with  it. 

■;  Pleurotoma  ostrearum,  Stearns. 

I  identify  with  this  species  a  small  Pleurotoma  which  appears  to 
differ  (?)  from  the  living  form  only  in  having  the  costae  more  distantly 
removed  from  one  another,  and  possibly  also  a  little  more  prominent. 
It  very  closely  resembles  P.  abnndans,  of  Conrad,  from  the  Vicksburg 
deposits  of  Mississippi. 

Cypraea  tumulus,  nov.  sp.     Fig.  49. 

Shell  completely  in\'olute,  inflated,  very  convex,  the  greatest  elevation 
being  immediately  back  of  the  ape.x ;  the  dome  abruptly  truncated  pos- 
teriorly, sloping  more  gradually  in  the  direction  of  the  anterior  extremity  ; 
aperture  narrow,  subcentral,  slightly  fle.xuous,  directed  obliquely  over  the 
apex  ;  outer  lip  produced  somewhat  beyond  the  inner  lip  posteriorly,  with 
about  twenty-five  evenly  placed  dental  plications ;  columellar  surface 
flattened,  the  teeth  less  prominent;  surface  of  shell  covered  with  very  fine 
revolving  lines,  which,  however  (in  the  specimens  before  me),  are  only 
visible  in  immediate  proximity  to  the  aperture ;  base  gently  convex. 

Length,  1.6  inch;  width,  one  inch;  greatest  elevation,  .9  inch. 

This  species  may  be  readily  recognized  by  the  marked  elevation  of 
its  dome,  which  is  more  pronounced  than  in  the  case  of  any  other 
American  species  of  the  genus,  except  C.  sphceroides,  Conr.,  from  the 
Vicksburg  (Oligocene)  beds,  in  which  this  character  is  still  more  empha- 
sized. The  latter  species  may  be  distinguished  by  its  globose  form,  con- 
tracted aperture,  and  the  absence  of  revolving  stria;. 

Oniscia  Domingensis,  Sowerby  {1S50). 

Q.  Journ.  Geol.  Soc.  London,  vi,  p.  47,  pi.  10,  fig.  3. 

Gabb,  "Santo  Domingo,"  Trans.  Am.  Philos.  Soc,  -w,  p.  223  (as  Morum). 

A  single  individual,  measuring  .7  inch  in  length,  in  which  the  gran- 
ules are  largely  wanting  on  the  columellar  surface,  a  condition  which, 
according  to  Sowerby,  also  characterizes  the  young  of  the  Dominican 
form.  Mr.  Gabb  affirms  that  this  species  is  "  verj'  different  from  Oniscia 
harpula,  Conn,  from  the  Vicksburg  Eocene  [Oligocene],  although  Mr. 
Conrad  has  asserted  their  identity."  I  must  admit,  however,  that  an 
examination  of  the  type  of  Conrad's  species,  described  in  the  Journal  of 
the  Academy  of  Natural  Sciences  for  1848  (p.  119),  inclines  me  to  the 
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belief  that  Conrad's  determination  is  the  correct  one.  The  two  forms 
are  certainly  most  intimately  related,  despite  Gabb's  assertion  to  the  con- 
trary; the  Mississippi  fossil  has  a  somewhat  higher  spire,  and  a  more 
thickened  outer  lip,  but  these  distinguishing  characters  may  belong 
exceptionally  to  the  single  individual  which  In  the  Philadelphia  collection 
represents  Conrad's  species. 

Katioa  amphora,  nov.  sp.     Fig.  50. 

Shell  semi-globular,  depressed  on  the  basal  surface;  .spire  elevated, 
of  about  four  volutions,  all  the  whorls  deeply  channeled  along  the 
sutural  line;  body-whorl  about  three-fourths  the  size  of  the  entire  shell ; 
aperture  semi-lunate,  contracted  above,  effuse  below ;  inner  (columellar) 
border  of  aperture  direct,  diagonal ;  deposit  of  callus  considerable, 
leaving  a  long,  narrow  umbilical  fi.ssure ;  base  of  shell  sub-carinated  ; 
surface  smooth. 

Length,  about  four  inches ;  greatest  width,  across  the  centre  of 
aperture,  3.7  inches. 

This  species,  the  largest  of  the  American  fossil  Naticas,  cannot  be 
readily  confounded  with  any  of  the  hitherto  described  members  of  the 
genus.  Although  in  a  general  way  recalling  the  recent  N.  duplicata,  it 
is  immediately  distinguished  from  that  form  by  the  deeply  impressed 
sutural-line  and  the  exposed  umbilicus.  Its  nearest  ally  appears  to  be 
N.  maxima,  Grateloup,  from  the  deposits  of  Bordeaux  and  Dax,  France, 
but  it  lacks  the  peculiar  expansion  of  the  body-whorl  of  that  species,  and 
further  differs  in  the  exposed  umbilicus. 

Amaura  Guppyi,  Gabb. 

Trans.  Am.  Philos.  Soc,  xv  ("  Topography  and  Geology  of  .Santo  Domingo  "),  p.  224. 

Identified  by  a  single  specimen. 

Natica  streptostoma,  nov.  sp.     Fig.  51. 

Shell  depressed,  oblique,  with  the  spire  almost  concealed  ;  aperture 
very  large,  sigaretiform,  the  border  flattened  on  the  columellar  side,  and 
folded  over  into  a  pseudo-carina,  which  passes  beneath  the  labium  as  the 
outer  bounding-line  of  the  umbilicus;  umbilicus  narrow,  vertical;  surface 
smooth. 

Length  (height),  one  inch ;  greatest  width,  diagonally  across  the 
aperture,  1.2  inch. 

May  be  readily  identified  by  the  large,  oblique  aperture,  and  the  basal 
carina. 

Turritella  pagodaeformis,  nov.  sp.     Fig.  52. 

Shell  gently  elevated,  gradually  tapering  ;  whorls  numerous,  hollowed 
medially,  with  an  expanded  base,  which  projects  considerably  beyond  the 
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boundan-  of  the  wliorl  uprm  which  it  rests,  and  forms  a'  series  of  well- 
marked  carinations ;  a  secondary  carination  above  the  basal  one,  followed 
(in  the  direction  of  the  apex)  by  two  prominent,  faintly  beaded,  lines  and 
several  less  prominent  ones  in  the  hollow  of  the  whorl,  and  these  again 
by  several  alternately  placed  lines  of  less  value  ;  aperture  quadrangular ; 
base  flat. 

Length  of  longest  fragment,  three  inches ;  greatest  width,  .7  inch. 

Tnrritella  Tampae,  nov.  sp.     Fig.  53. 

Shell  moderately  elevated,  the  wliorls  flattened,  slightly  impressed  in 
the  middle,  and  becoming  discontinuous  at  about  a  distance  of  an  inch 
and  a  half  below  the  apex ;  revolving  lines  distinct  on  the  upper  whorls, 
becoming  more  or  less  obsolete  on  the  basal  ones,  except  those  in  the 
medial  impressed  furrow,  where  they  remain  distinct,  appearing  somewhat 
crowded,  and  alternate  in  degree  of  coarseness;  aperture  sub-quadrangular; 
base  convex. 

Length  ? 

Turbo  orenorugatus,  nov.  sp.     Fig.  54. 

Shell  moderately  elevated,  the  whorls  regularly  convex,  ornamented 
with  coarse  concentric  beaded  or  "  roped  "  lines,  which  are  of  unequal 
sizes,  the  third  and  fifth  lines  below  the  suture  finer  than  those  between 
which  they  are  placed ;  the  beads  or  crenulations  oblique  (inclining 
downward  to  the  left),  becoming  very  coarse  and  irregular  toward  the 
aperture,  and  scaly  or  imbricated  on  the  base ;  the  basal  lines  of  nearly 
equal  width,  except  the  one  immediately  adjoining  the  labium,  which  is 
of  about  twice  the  normal  width;  umbilicus  covered;  aperture  oval;  base 
convex. 

Length  (height),  1.2  inch  ;  width  of  base,  1.4  inch. 

Most  nearly  resembles  the  recent  T.  crcnidatus. 

Turbo  heliciformis,  nov.  sp.     Fig.  55. 

Shell  dome-shaped,  the  whorls  convex,  closely  enveloping  above — 
toward  the  apex — less  so  below,  ornamented  with  numerous  equally- 
placed  revolving  lines,  upon  one  or  more  of  which  immediately  adjoining 
the  suture  there  is  a  faint  crenulation ;  aperture  obliquely-oval ;  base 
convex ;  umbilicus  deep,  round. 

Length  (height),  .4  inch  ;  diameter  of  base,  .6  inch. 

Most  nearly  resembles  Turbo  {pinphalius)  viridis. 

Belphinula  (T)  aolariella,  nov.  sp.     Fig.  56. 

Shell  turbinate,  moderately  umbilicated ;  whorls  subangular,  chan- 
neled on  the  basal  margin,  ornamented  with  about  five  concentric  beaded 
lines,  the  beads  largest  on  the  upper  lines ;  base  of  shell  flattened,  indis- 
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tinctly  rayed,  with  an  equal  number  of  revolving  beaded  lines,  the  beads 
most  prominent  on  the  umbilical  line ;  aperture  orbicular,  the  border 
nearly  continuous ;  umbilicus  deep. 

Length  (height),  .18  inch;  width  of  base,  .2  inch. 

Closely  resembles  Solariorbis  Mia,  of  Conrad,  from  the  Claiborne 
(Eocene)  sands  of  Alabama,  but  the  whorls  in  that  shell  are  much  more 
angular,  and  have  two  equally  prominent  circumferential  channels 
instead  of  the  single  basal  one  seen  in  the  Florida  fossil.  The  generic 
position  of  the  species  cannot  be  definitely  determined. 

Genus  PSEUDOTEOCHTIS,  Heilprin. 

Shell  turbinate,  umbilicated,  with  the  general  aspect  of  the  members 
of  the  family  Turbiuida;  or  their  allies,  but  differing  in  the  siphonate 
character  of  the  aperture;  aperture  round,  the  lip  continuous  except  at 
the  base,  which  is  truncated  through  the  formation  of  a  sharply  and  ob- 
liquely deflected  short  canal. 

I  propose  this  genus  for  a  rather  anomalous  shell,  whose  relationship 
I  cannot  even  guess  at.  As  stated  in  the  generic  diagnosis  it  recalls  in 
habit  the  turbos,  troques,  or  delphinulas,  from  which,  however,  it  is 
immediately  separated  by  the  apertural  canal.  It  also  in  a  measure 
recalls  Tricliotropis,  but  is  of  a  much  firmer  and  heavier  build.  Whether 
or  not  the  shell  was  nacreous  in  structure  I  am  unable  to  say,  as  the 
original  material  has  been  completely  replaced  by  silica.  I  know  of  no 
form,  either  recent  or  fossil,  with  which  it  can  be  said  to  be  closely  related. 

Pseudotroohus  tnrbinatus,  nov.  sp.     Fig.  57. 

Shell  doubly  turbinate,  sloping  about  equally  to  base  and  apex; 
whorls  of  the  spire  crenulated  on  the  angulation  immediately  above  the 
suture,  concentrically  striated;  body-whorl  sharply  angulated  and 
sub-carinated  in  the  middle,  the  crenulations  appearing  as  pseudo- 
costulations,  which  are  crossed  by  several  transverse  lines ;  base  of  shell 
pyramidally  convex,  concentrically  ridged  and  lined ;  aperture  sub- 
rotund,  canaliculate;  inner  lip  raised,  and  forming  a  border  to  the 
umbilical  sulcus. 

Length,  .8  inch  ;  greatest  width,  .8  inch. 

Cerjthium  praeoursor,  nov.  sp.    Fig.  58. 

Shell  small,  slender,  of  the  general  habit  of  the  recent  C.  vuiscaruin  ; 
whorls  about  ten,  longitudinally  plicated  and  concentrically  ridged,  the 
ridges  or  lines  about  three  on  each  of  the  whorls  of  the  .spire,  five  on 
the  body-whorl,  which  in  some  .specimens  exhibits  one  or  more  irregular 
excrescences ;  aperture  oval,  oblique,  produced  into  a  short  canal. 

Length,  .6  inch. 
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Differs  from  C.  nmscariim  in  lacking  the  basal  carination  of  that 
species;  from  C.  fcrnigincnni,7\.\>^xt  from  differences  in  the  character  of 
tlie  ornamentation,  in  the  form  of  the  outer  lip,  which  is  not  sub-orbicular. 

Genus  POTAMIDES. 
Sub-genus  Pyrazisinus,  Heilprin. 

I  propose  to  designate  under  this  name  certain  shells  which  combine 
the  general  characters  of  Potamides  and  Pyrazus,  differing  from  the 
former  in  the  non-canaliculate  character  of  the  aperture,  and  from  the 
latter  in  the  possession  of  a  deep  sinus  in  the  labrum  ;  the  outer  lip  is 
effuse,  thickened — much  as  Cerithidea — and  carried  completely  over  to  the 
labium,  so  as  to  enclose  a  round  siphonal  aperture,  as  seen  in  the  recent 
Pyraziis  sulcatus. 

Pyrazisinus  campanulatus,  nov.  sp.     Fig.  59. 

Shell  elevated,  rapidly  tapering ;  whorls  of  spire  about  ten,  convex, 
obliquely  costated,  concentrically  striated,  appearing  generally  rugose; 
costai  nearly  obsolete  on  the  body-whorl,  which  is  disfigured  by  one  or 
more  (?)  prominent  excrescences  or  knobs ;  outer  lip  effuse,  broadly-thick- 
ened on  the  border,  with  a  deep,  nearly  parallel-sided,  sinus  ;  basal  border 
of  labrum  extending  completely  over  to  the  columellar  surface,  enclosing 
a  round  siphonal  aperture. 

Length,  nearly  two  inches ;  width  of  base,  one  inch. 

Partnla  Americana,  nov.  sp.     Fig.  60. 

Shell  ovately-cylindrical,  of  about  seven  volutions;  the  whorls  very 
convex,  longitudinally  finely  lined,  the  lines,  which  are  barely  visible  to 
the  naked  eye,  somewhat  more  regular  than  simple  lines  of  growth,  and 
directed  downwards  obliquely  to  the  right ;  body-whorl  nearly  two-thirds 
the  length  of  shell ;  aperture  narrowly  oval,  vertical,  somewhat  less  than 
half  the  length  of  shell ;  lip  reflected. 

Length,  .65  inch ;  width,  .3  inch. 

This  shell,  as  far  as  I  am  aware,  is  the  first  fossil  .species  of  Partula 
known,  and  is  remarkable  as  extending  the  range  of  the  genus  to  a  region 
removed  by  one-half  the  circumference  of  the  globe  from  its  true  habitat. 
In  what  manner  its  ultimate  distribution  was  effected  can  only  be  a  matter 
of  conjecture.     The  species  is  closely  related  to  P.  grisca. 

Helicina,  sp.? 

Several  specimens  closely  resembling  in  outline  H.  substriata  of  Gray. 

Strophia,  sp.? 

One  specimen,  very  like  6".  incana  of  Binney,  only  a  trifle  broader; 
compared  with  recent  specimens  from  Plorida. 
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LAMELLIBRAXXHIATA. 

Venus  penila,  Conrad. 

Am.  Journ.  Science,  second  ser.,  ii,  p.  399. 
f  Venus  Floridana,  Conr.,  id.,  ii,  p.  400. 

Shell  cuneiform,  evenly  rounded  anteriorly,  produced  posteriorly ; 
base  sinuous;  umbones  prominent,  overlooking  a  broadly  cordiform 
lunule ;  the  posterior  slope  sharply  angulated,  the  angulation  preceded 
by  a  gentle  undulating  fold  ;  ligamental  margin  very  oblique,  and  straight 
from  umbo  to  extremity;  cardinal  teeth  robust;  external  surface  covered 
with  fine  concentric  lines,  the  series  interrupted  at  irregular  intervals; 
base  crenulated. 

Length  of  largest  specimens,  1.3  inch  ;  height,  nearly  one  inch. 

The  shell  is  not  produced  posteriorly  to  the  extent  that  is  represented 
in  Conrad's  figure,  which  is  taken  from  a  cast ;  nor  is  the  anterior  portion 
prolonged  much  beyond  the  beaks,  so  that  despite  its  peculiar  cunei- 
form outline  the  shell  appears  high.  I  have  little  doubt  that  Conrad's 
V:  Floridana  is  the  young  of  this  species,  which  is  closely  related  to  the 
recent  V.  niacrodon  of  Deshayes,  from  the-  coast  of  Central  America. 
The  latter  form  is  distinguished  by  its  much  coarser  ribs,  and  the  inter- 
stitial semi-line  that  appears  on  the  posterior  angulation. 

Venus  magnifica,  Sowerby. 

Thesaurus  Conchyliorum,  ii,  p.  704,  pi.  153,  fig.  5  ;  Gabb,  "Santo  Domingo,"  Trans. 
Am.  Philos.  Soc,  .xv,  p.  249. 

A  single  valve,  which  is  undistinguishable  from  the  Dominican  fossil 
(Miocene)  and  the  recent  .species  of  the  Philippine  seas ;  it  differs  from 
V.  piierpera  in  having  a  .straight  hinge-line.  In  the  collection  of  the 
Academy  of  Natural  Sciences  of  this  city  there  is  an  undetermined 
.species  of  Venus  from  Egmont  Key,  Florida,  which  is  very  closely  re- 
lated to  our  fossil.  It  differs  in  the  want  of  regularity  of  the  concentric 
raised  lines,  and  in  its  broadly  cordiform  lunule. 

1  Cytherea  staminea,  Conrad. 

Foss.  Med.  Tert.  U.  S.,  pi.  21,  fig.  i. 
Two  valves,  which  differ  in  but  insignificant  details  from  the  Miocene 
fossil  of  the  Atlantic  slope. 

1  Cytherea  Sayana,  Conrad. 

Foss.  Med.  Tert.  U.  S.,  p.  13. 

A  single  valve,  which  has  much  the  aspect  of  this  species,  but  is  a 
somewhat  longer  shell  and  less  convex  proportionately.  It  may  possibly 
represent  a  distinct  form. 

Cytherea  nuoiformis,  nov.  sp.     Fig.  61. 

Shell  erect,  sub-trigonal,  moderately  convex;  base  evenly  rounded, 
po.sterior  slope  rapidly  declining;  beaks  elevated;  surface  covered  with 
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fine  concentric  lines  of  growth,  disposed  in  a  somewhat  interrupted 
series ;  teeth  ? 

Length,  .8  inch  ;  height,  .7  inch. 

Several  specimens  which  can  be  readily  identified  by  their  small  size 
and  erect  outline. 

?  Chama  maorophylla,  Chemnitz. 
Conch.  Cab.,  vii,  p.  H9. 
Gabb,  "Santo  Domingo,"  Trans.  Am.  Philos.  Soc,  xv,  p.  251. 

Numerous  small  shells,  the  largest  not  measuring  over  one  inch  in 
greatest  extent,  which  have  a  general  resemblance  to  the  recent  form.  In 
the  absence  of  larger  specimens  I  prefer  to  consider  the  identification  as 
somewhat  doubtful,  seeing  how^  verj'  closely  the  young  of  different  species 
of  Chama  resemble  one  another.  The  species  appears  to  be  both  dex- 
tral  and  sinistral,  unless,  indeed,  two  distinct  forms  are  represented  by 
the  valves  in  my  possession.  One  or  more  of  the  individuals  are  undis- 
tinguishable  from  Conrad's  Chama  congrcgata  (Miocene  of  the  Atlantic 
border). 

Lucina  Hillsboroensis,  nov.  sp.     Fig.  62. 

Shell  (known  only  by  the  left  \-alvc)  disciform,  suborbicular,  evenly 
rounded  anteriorly  and  basally,  truncated  posteriorly ;  beak  pointed, 
sub-central  ;  the  pre-umbonal  border  rapidly  declivous,  direct ;  two  ob- 
lique, fairly  prominent,  cardinal  teeth  ;  surface  covered  with  numerous 
regularly-placed,  concentric  and  slightly  flexuous,  lamella;,  about 
eighteen  to  the  inch,  between  which  are  seen  finer  lines. 

Length,  2.2  inches  ;    height,  the  same. 

Differs  from  Lucina  disciforinis,  Heilpr.,  in  its  suborbicular  outline ; 
from  the  recent  L.  filosa,  apart  from  other  characters,  in  lacking  the 
convexity  of  that  species. 

Crassatella  deformis,  nov.  sp.     Fig.  63. 

Shell  thick  in  substance,  obliqueI)--oval,  the  beaks  well  anterior; 
anterior  border, beginning  at  the  beaks,  evenly  rounded;  posterior  border 
abruptly  truncated ;  basal  margin  evenly  rounded,  not  flexuous,  crenu- 
lated  ;  external  surface  profoundly  sulcated,  the  sulci  not  extending  beyond 
the  angulation  of  the  broad  posterior  slope,  which  is  slightly  hollowed, 
and  only  shows  the  lines  of  growth. 

Length,  nearly  three  inches  ;  height  to  summit  of  umbo,  1.7  inch. 

This  species  can  be  readily  recognized  by  its  oblique  form,  the  broad 
posterior  slope,  and  the  prominence  of  the  sulcation. 

Cardita  (Carditamera)  serricosta,  nov.  sp.     Fig.  64. 

Shell  ventricose,  obliquely-oval,  highest  in  the  anterior  region;  um- 
bones  well  anterior,  very  prominent,   overlooking  a  deeply  impressed, 
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cordiform  lunule  ;  hinge-tooth  (in  right  valve)  an  elongated  lamellar  plate, 
which  advances  beneath  the  lunular  depression  (where  it  is  thickened),  and 
is  received  into  a  corresponding  sulcus  in  the  left  valve;  external  surface 
radiately  ribbed,  the  ribs  about  sixteen  in  number,  profoundly  elevated, 
narrow — much  narrower  than  the  interspaces — and  strongly  knobbed  or 
serrated,  those  of  the  posterior  slope  irregular  in  size ;  base  creno- 
carinated. 

Length,  1.3  inch  ;  height  to  the  top  of  umbo,  one  inch. 

This  species  bears  a  close  resemblance  to  the  recent  C.  laticostata,  but 
may  be  distinguished  by  the  narrowness  of  its  ribs — as  broad  as  or  broader 
than  the  interspaces  in  the  recent  form — and  the  prominence  of  its  um- 
bones. 

Area  imbrioata,  Bruguiere. 

Encycl.  Mfith.,  1789,  p.  98. 

Gabb,  "Santo  Domingo,"  Trans.  Am.  Philos.  Soc,  xv,  p.  254. 

A  number  of  individuals,  which  are  practically  identical  with  the 
recent  forms  from  Key  West,  Fla.  (from  the  collections  of  Hemphill),  and 
the  Miocene  fossil  of  Santo  Domingo  {Area  Noce'i  of  Guppy,  Q.  Journ. 
Geol.  Soc.  London,  xxii,  p.  293).  The  species  is  also  very  closely  related 
to,  if  not  identical  with,  the  Mediterranean  A.  tetragona  of  Poll.  Area 
oecllata.  Reeve,  from  the  coasts  of  the  Malay  Peninsula,  so  nearly  resembles 
the  Florida  fossil  as  to  be  barely  distinguishable  from  it.  The  only  points 
of  difference  appear  to  be  a  more  pronounced  angulation  (in  the  eastern 
shell)  of  the  posterior  slope,  and  the  lack  of  radiating  lines  on  the  basal 
portion  of  this  slope.  Area  protraeta,  Conrad,  from  the  Oligocene  de- 
posits of  Vicksburg,  is  a  close  ally,  but  is  a  much  more  elongated  shell, 
and  has  the  posterior  border  emarginated  or  sinuous,  instead  of  direct. 

Area  Listen  1  Philippi. 

Abbild.  und  Beschreib.  Conchy!.,  iii  (1851),  p.  87. 
I  have  identified  with  this  form  a  number  of  arks  undistinguishable 
from  a  recent  species  of  the  South  Florida  coast,  which  Mr.  Tryon  has 
determined  to  be  Lister's  species.  I  am  not  absolutely  satisfied  as  to  the 
correctness  of  this  determination,  since  the  recent  Florida  shell  lacks  the 
peculiar  light  color  stripe  which,  according  to  Philippi's  description, 
would  appear  to  be  characteristic  of  his  species,  and  has  the  umbonal 
region  in  addition  less  inflated.  The  general  habits  and  other  characters 
are,  however,  the  same  in  both  forms.  Gabb's  Barbatia  Bonaezyi,  from 
the  Miocene  of  Santo  Domingo,  appears  to  be  identical  with  the 
Florida  form. 

Area  areola,  nov.  sp.    Fig.  65. 

Shell  moderately  elongated,  sharply  angulated  on  the  posterior  slope, 
the  dorsal  and  ventral  borders  nearly  straight  and  parallel  with  one 
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another;  dorsal  (hint^c)  line  not  much  more  than  half  the  lcnf:;tli  of 
shell ;  anterior  border  projectintj  forward  basally ;  posterior  border 
acutely  angulated  with  the  base ;  beaks  anterior,  not  very  prominent,  nor 
very  widely  separated ;  lii^amental  area  narrow ;  teeth  almost  obsolete 
in  the  middle  of  the  hinge-line,  becoming  oblique  toward  either 
extremity ;  interior  of  shell  deep ;  external  surface  closely  ribbed,  the 
ribs  strongly  imbricated  by  the  rugose  lines  of  growth ;  ribs  most 
prominent  on  the  posterior  slope,  where  they  are  echinated. 
Length,  1.7  inch  ;  height  to  top  of  umbo,  one  inch. 

Leda  fiezuosa,  nov.  sp.    Fig.  66. 

Shell  subequal,  the  posterior  portion  somewhat  the  longest ;  basal 
margin  evenly  rounded,  not  sinuous ;  posterior  or  ligamental  slope 
feebly  arched,  nearly  direct;  teeth  crowded,  v-shaped  ;  external  surface 
covered  with  concentric,  not  very  fine,  lines,  which  are  gently  angulated 
and  flexed  on  the  posterior  slope. 

Length,  .55  inch;  height,  .25  inch. 

This  shell  most  nearly  resembles  the  recent  Lcda  costcllata  of 
Sowcrby,  but  differs  from  that  species  in  the  non-fle.xed  basal  outline, 
and  in  lacking  the  very  pronounced  angulation  of  the  concentric  lines  on 
the  posterior  slope.  From  L.  acuta  it  differs  in  the  comparative  coarse- 
ness of  its  ornamentation,  its  larger  size,  and  the  posterior  flexion  in  its 
lines. 

Lithodomns,  sp.7 

Two  casts,  verj'  much  like  L.  inJJatus  or  L.  cornigatiis. 

1  Lima  scabra,  Born. 

Mus.  Caes.,  p.  no. 

Two  valves  which  are  undistinguishable  from  the  less  spinosc  variety 
of  the  recent  species  inhabiting  the  West  Indian  seas.  The  echination 
is  very  fine,  appearing  somewhat  like  a  raised  tessellation.  Possibly 
this  form  may  represent  a  variety  of  the  East  Indian  L.  Unaa,  of 
Chemnitz. 

List  of  Species  occurring  in  the  Miocene  deposits  of  Ballast  Point, 
Hillsboro  Bay. 

Wagneria  pugna.x.  Turbo  heliciformis, 

Murex  larvaecosta,  Delphinula  (?)  solariella, 

"       crispangula,  Pseudotrochus  turbinatus, 

"      tritonopsis,  Cerithium  precursor, 

"      trophoniformis,  Potamides  (P)-razisinus)  campanu- 
"      spinulosa,  latus, 

Latirus  Floridanus,  Partula  Americana, 
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Fulgur  coronatuni,  Helicina  sp.  ? 

"       spiniger  ?  *Strophia  incana  ? 

Turbinella  polygonata,  Venus  penita, 

Vasum  subcapitellum,  *    "       magnifica, 

Voluta  musicina,  Cytherea  staminea? 

"      (Lyria)  zebra.  "         Sayana  ? 

Mitra  (Conomitra)  angulata,  "         nuciformis, 

Conus  planiceps,  *Chama  macrophylla? 

*Pleurotoma  ostrearum,  Lucina  Hillsboroensis, 

Cypraea  tumulus,  Crassatella  deformis, 

Oniscia  Domingensis,  Carditamera  serricosta, 

Natica  amphora,  *Arca  imbricata, 

"      streptostoma,  *    "      Listeri, 
Amaura  Guppyi,  "     arcula, 

Turritella  pagodjeformis,  Leda  flexuosa, 

"         Tampae,  *Lithodomus  inflatus? 

Turbo  crenorugatus,  *Lima  scabra. 

The  species  preceded  by  an  asterisk  are  living  forms. 

Of  the  forty-seven  species  here  enumerated  from  four  to  eight  are 
living  forms,  so  that  the  representation  of  the  recent  fauna  might  perhaps 
in  a  general  way  be  assumed  to  be  about  13-15  per  cent.  The  Miocene 
age  of  the  deposit  is  thus  placed  beyond  question ;  and  if  the  proportion 
of  living  forms  determined  for  this  limited  collection  be  assumed  to  be 
approximately  correct  for  a  more  extended  series,  then  manifestly  the 
exact  position  of  the  horizon  will  be  not  far  from  the  base  of  the  Miocene. 
This  accords  well  with  the  location  of  the  formation,  and  its  own  special 
faunal  relationship.  None  of  the  fossils — possibly,  with  one  exception — 
appear  to  be  identical  with  forms  found  in  the  Oligocene  deposits  of  the 
southern  United  States ;  on  the  other  hand,  some  six  or  more — Oniscia 
Doviitigcnsis,  Amaura  Guppyi,  Venus  magnifica,  fChama  macrophylla.  Area 
imbricata,  fArca  Listeri,  Lithodomiis,  sp.? — are  common  to  the  deposits  of 
Santo  Domingo.  In  these  deposits  the  proportion  of  recent  to  extinct  forms 
is  claimed  by  Gabb  to  be  as  high  as  30  to  33  per  cent.  ("Topography  and  Ge- 
ology of  Santo  Domingo,"  Trans.  Am.  Philos.  Soc.xv,  p.  lOi),  which  would 
make  the  formation  of  considerably  newer  date  than  is  indicated  by  the 
Florida  fossils.  I  have  not  had  an  opportunity  to  verify  Mr.  Gabb's  determi- 
nation, but  from  a  casual  examination  of  his  collection  it  appears  to  me  that 
strong  exceptions  might  be  taken  to  many  of  the  specific  determinations. 
Comparisons  with  a  number  of  forms  satisfy  me  that  in  at  least  several 
cases  the  selected  distinctive  characters  cannot  be  relied  upon,  being  more 
imaginary-  than  real,  and  this  criticism  applies  as  well  to  cases  of  specific 
identification  as  to  those  of  specific  separation.     But  with  all  necessary 
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allowances  for  imperfections  and  deficiencies,  it  would  still  be  impossible 
to  determine  whether  the  percentage  of  recent  forms  ought  rather  to  be 
increased  or  diminished,  unless  a  critical  re-examination  of  all  the  species 
were  entered  into.  It  is,  however,  a  significant  fact,  that  the  percentage, 
as  determined  by  geologists  who  preceded  Mr.  Gabb,  is  placed  very 
much  lower  than  by  Gabb  himself  Thus,  by  Guppy  the  proportion  is 
reduced  to  20  per  cent,,  and  by  Carrick  Moore  to  from  17  to  8  or  9  per 
cent.  (Q.  Journ.  Geol.  Soc.  London,  xxii,  p.  577).  Mr.  Guppy  further 
recognizes  the  proportion  of  living  forms  among  the  Jamaican  fossils, 
nearly  all  of  which  are  stated  by  Gabb  to  occur  also  in  Santo  Domingo,  to 
be  likewise  20  per  cent.,  but  in  all  these  cases  the  material  upon  which 
the  determination  was  made  was  much  less  complete  than  that  which 
served  as  a  basis  for  Gabb's  computation,  so  that  not  unlikely  the  latter's 
figures  are  more  nearly  correct  than  those  furnished  by  his  predecessors. 
Granting  the  accuracy  of  Mr.  Gabb's  conclusions,  the  Santo  Domingo 
formation  would  then  seem  to  represent  a  horizon  somewhat  higher  in 
the  Miocene  scale  than  is  represented  by  the  Florida  deposits,  in  which, 
as  has  already  been  shown,  the  proportion  of  recent  forms  is  reduced  to 
13-15  per  cent.  This  conclusion  is  in  a  measure  borne  out  by  the  com- 
paratively limited  number  of  forms  that  are  held  in  common  by  the  two 
series  of  deposits,  a  fact  significantly  emphasized  when  the  proximity  to 
each  other  of  the  two  areas  under  discussion  is  taken  into  consideration. 
Still,  it  is  not  safe  to  premise  on  too  scanty  material,  and  while  it  may 
be  admitted  without  reservation  that  the  silex-bearing  deposit  of  Ballast 
Point  is  of  Miocene  age,  its  e.xact  horizon  in  the  Miocene  scale  may  be 
considered  to  be  as  yet  undetermined,  although  the  strong  probability 
points  to  its  representing  a  part  of  the  "  Virginian  "  series.  It  is  surprising 
that  so  few  of  the  distinctly  Miocene  fossils  of  the  Atlantic  border  should 
be  found  here,  the  more  especially  as  on  the  Big  Manatee  River,  not  more 
than  some  thirty  miles  distant  (almost  due  south),  such  fossils — Pcctcn 
Madisonius,  Pccten  Jcffcrsoniiis,  Vi/ii/s  ak'cata,  etc. — are  prominent  by 
their  abundance. 

The  fact  that  the  silex-bearing  deposit  of  Ballast  Point  can  be 
shown  to  be  unequivocally  of  Miocene  age  is  important  as  bearing 
directly  upon  the  age  of  the  foraminiferal  rock  occurring  at  the  same 
localit\',  and  at  Magbey's  Spring,  about  a  quarter  of  a  mile  above  Tampa, 
on  the  Hillsboro  River.  It  will  be  remembered  that  this  rock  was  cor- 
related by  Conrad  with  the  white  limestone  of  the  Vicksburg  (Oligocene) 
group,  and  merely  from  the  circum.stance  of  its  containing  in  abundance 
the  remains  of  a  foraminifer,  supposed  to  be  a  nummulite  {A'liminit/itis 
[^Assiliiia\  Floridanus).  This  supposed  nummulite  is,  however,  no  nummu- 
lite at  all,  but  an  orbitolite,  so  that  whatever  inference  may  have  been 
drawn  from  the  occurrence  of  a  form  considered  to  be  nearly  related 
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to  the  foraminiferal  exponent  of  the  Vicksburg  beds  counts  for  naught, 
although  in  itself  the  presence  in  great  quantitj'  of  an  orbitolite  would,  if 
not  exactly  indicate,  at  least  suggest,  the  Oligocene  period.  But  the 
genus  is  also  fairly  abundant  in  the  periods  preceding  and  succeeding — 
i.  c.  Eocene  and  Miocene — so  that  corroborative  evidence  of  one  kind  or 
another  is  needed  before  we  can  definitely  assign  its  true  position  as  a 
constituent  of  rock  masses.  Now,  it  is  a  significant  circumstance  that  the 
Oligocene  rock  proper  of  the  Floridian  peninsula — that  which  I  have  indi- 
cated as  the  "  Orbitoitic  " — which  is  characterized  by  an  abundance  of 
remains  of  the  genera  Orbitoides  and  Nummulites  (either  of  the  one  or 
the  other,  or  of  both),  is  wholly  wanting  in  the  genus  Orbitolites,  at  least 
no  indications  of  that  genus  have  as  yet  come  to  light  there.  On  the 
other  hand,  the  genus  is  represented  in  the  Miocene  deposits  of  the  island 
of  Santo  Domingo,  and  by  a  form  which  differs  but  little,  if  at  all,  from 
that  which  is  so  abundantly  developed  in  the  cream-colored  or  yellowish 
limestone  of  Ballast  Point  and  Magbey's  Spring.  This  form  appears  to 
be  closely  related  to,  if  not  identical  with,  Orbitolites  coinplaiiata,  a  well- 
known  fossil  of  the  European  Tertiaries,  whose  range  extends  from  the  base 
of  the  Eocene  possibly  to  the  present  time.  Again,  in  the  orbitolite  rock 
of  the  localities  just  referred  to,  I  failed  to  detect  even  as  much  as  a  trace 
of  either  Nummulites  or  Orbitoides,  a  circumstance  of  no  little  significance 
when  the  proximity  of  this  formation  to  the  recognized  Orbitoitic  of  the 
North  is  taken  into  account.  The  conjunction  of  these  circumstances  leads 
naturally  to  the  supposition  that  the  rock  in  question  is  not  a  member  of 
the  Oligocene  series,  as  has  been  very  generally  supposed.  Its  geographical 
position,  and  the  fact  that  the  genus  Orbitolites  is  a  member  of  the 
Dominican  fauna,  lends  strong  support  toward  considering  the  true 
age  as  Miocene,  a  conclusion  which  receives  further  confirmation 
from  the  evidence  carried  by  the  fossils  associated  with  Orbitolites. 
These  are  in  most  cases  in  the  form  of  casts  and  impressions,  mainly 
undeterminable,  but  a  few  of  them  are  sufficiently  distinct  and  charac- 
teristic to  permit  of  definite  location.  One  of  these,  and  possibly  the 
form  that  is  most  abundantly  represented,  is  Venus  penita,  from  the 
casts  and  impressions  of  which  in  this  rock  the  species  was  originally 
described  by  Conrad.  This  shell  figures  very  prominently  among 
the  silicified  fossils  of  Ballast  Point,  but  is,  as  far  as  I  am  aware,  entirely 
wanting  in  the  Cerithium  rock  of  the  Ililisboro  River,  which,  as  has 
already  been  shown,  underlies  the  rock  containing  Orbitolites.  Other 
species  apparently  identical  with  forms  occurring  in  the  silex-bearing 
"marl"  of  this  locality  are  Cytlicrca  stauiitica  and  C.  mteiformis.  A  large 
cone,  possibly  identical  with  Conns  planiceps,  is  represented  by  several 
casts. 

It  is  to  be  further  remarked,  that  the  Cerithium — C.  Hillsboroensis — 
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wliicli  constitutes  the  distinctive  faunal  feature  of  the  underlying  cherty- 
rock  of  tlie  Hillsboro,  and  of  the  tough  blue  rock  which  crops  out  at 
Ballast  Point,  is  wholly  absent  from  the  rock  with  orbitolites ;  similarly, 
the  orbitolite  appears  to  be  wanting  in  the  Cerithium  rock.  W'hat  the 
precise  age  of  the  latter  deposit  may  be  cannot  be  determined  from  its 
faunal  features  alone,  since  the  Cerithium,  which,  as  far  as  my  own  experi- 
ence goes,  constitutes  the  only  clearly  definable  species  among  the  num- 
erous molluscan  impressions,  has  thus  far  not  been  met  with  in  any  other 
formation,  and  consequently  gives  no  clue  as  to  the  horizon  represented 
by  it;  but  from  the  position  occupied  by  the  rock — stratigraphically  under- 
lying the  Miocene  (probably  the  lowest  member  of  the  Miocene)  and 
geographically  wedged  in  between  the  Oligocene  and  Miocene — from 
both  of  which  it  differs  widely  in  faunal  characters — I  think  it  may  be  fairly 
assumed  that  it  lies  on  the  border  horizon  of  the  two  series,  forming  the 
transition  eround. 
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FOSSILS  TROM   LOCALITIES  NORTH  OF   BALLAST  POINT. 


Cerithium  Hillsboroensis,  nov.  sp.     Fig.  67. 

Shell  elevated,  of  ten  or  more  volutions ;  sutures  impressed;  whorls 
ornamented  with  four  clearly-defined  lines  of  granulations,  the  granula- 
tions of  the  top  series  very  large,  prominent,  and  somewhat  in  the  form 
of  tubercles ;  those  of  the  second  line  very  minute ;  moniliform  and 
.  nearly  equal  on  the  third  and  fourth  lines,  in  some  cases  those  of  the 
third  line  most  prominent,  in  other  cases  the  reverse ;  surface  covered 
with  longitudinal,  curved  creases ;  base  depressed,  with  some  four  or  five 
revolving  lines  ;  aperture  ? 

Length,  1.5  inch. 

Of  the  type  of  the  European  Ccritluuin  clcgaiis,  but  the  moniliations 
on  the  lower  lines  of  the  whorls  are  direct,  and  not  oblique,  and  the 
number  of  such  lines  is  also  different;  the  upper  granulations  are,  in 
addition,  comparatively  more  prominent. 

Very  abundant  in  the  rock  forming  the  bed  of  the  Hillsboro  River, 
which  is  the  first  example  in  this  country  of  a  true  Cerithium  bed.  The 
horizon  represented  is  probably  the  junction  of  the  Oligocene  with  the 
Miocene. 

Cerithium  oornutum,  nov.  sp.     Fig.  68. 

Shell  elevated,  rapidly  tapering,  of  about  10-12  volutions;  whorls 
convex,  strongly  costated,  the  costae  (about  seven  on  the  penultimate 
whorl)  oblique  and  somewhat  sigmoidal ;  body-whorl  with  two  (or 
three?)  broadly-spreading  prominences  or  horns,  one  of  which  is  situ- 
ated obliquely  over  the  aperture,  partially  bounding  the  posterior 
siphonal  canal ;  aperture  oblique,  terminating  in  a  short  deflected  canal ; 
inner  lip  broadly-reflected,  partially  ensheathing  the  apertural  horn. 

Length  (of  imperfect  specimen,  lacking  probably  a  half-inch,  or 
more),  1.8  inch ;  diameter  of  base,  .8  inch ;  length  of  horn,  .3  inch. 

From  the  Oligocene  (?)  formation  of  the  Pithlachascootie  River,  a 
short  distance  above  the  mouth  of  that  stream ;  obtained  by  Mr.  Willcox. 
This  form  may  be  readily  recognized  by  its  peculiar  cornual  protuberances. 

Orbitolites  Floridanns,  Conrad  (sp.) 

Am.  Journ.  Science,  new  ser.,  ii,  p.  293,  as  Nummulites  (Assilina). 
Neniophora  Floridana,  Conr.,  Proc.  Acad.  Nat.  Sciences  Phila.,  17,  p.  74,  1865. 
Cristellaria?  Floridana,  D'Orbigny,  Prodrome  de  Palfontologie,  ii,  p.  406. 

In  my  paper  "  On  the  Occurrence  of  Nummulitic  Deposits  in  Florida, 
and  the  Association  of  Nummulites  with  a  Fresh-water  Fauna  "  (Proc. 
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Acad.  Nat.  Sciences  Phila.,  Jul\-,  1882;  Contributions  to  the  Tertiary 
Geolog\'  and  Paleontology  of  the  United  States,  1884,  p.  80)  I  call  atten- 
tion to  the  vague  description  and  apparently  imperfectly  represented 
figure  of  the  fossil  which  Conrad  refers  to  Nummulites,  remarking  that 
its  reference  appeared  to  me  very  doubtful.  Up  to  that  time  I  had  not 
.seen  any  specimens  of  the  fossil  in  question,  my  search  among  rock 
fragments  that  had  been  sent  to  me  by  different  parties  from  Florida 
proving  in  all  cases  ineffectual.  At  Ballast  Point,  on  Hillsboro  Bay,  and 
again  in  the  rock  at  Magbey's  Spring,  about  a  quarter  of  a  mile  above 
the  town  of  Tampa,  on  Hillsboro  River,  I  was  fortunate  in  finding  great 
quantities  of  the  form  that  I  had  been  so  long  in  search  of,  and  which- 
had  been  overlooked  for  a  period  of  nearly  forty  years.  A  cursory 
examination  of  the  species  immediately  confirmed  my  suspicions  as  to 
the  inaccuracy  of  its  generic  determination.  The  species  does  not  even 
belong  to  the  great  group  which  includes  Nummulites,  much  less  to  the 
genus  ;  it  is  a  true  orbitolite,  and  very  close  specifically  to — if  not,  indeed, 
identical  with — the  common  European  Orbitolitcs  complaiiata.  Its  internal 
structure  can  be  determined  even  with  an  ordinary  hand-magnifier  with 
considerable  precision.  The  greater  number  of  the  individuals  are 
regularly  involute,  but  others  assume  the  cycloidal  form  represented  by 
Conrad,  an  appearance  in  some  cases  brought  about  by  an  irregular 
exposure  of  the  different  planes  of  the  test.  More  frequently,  perhaps, 
the  same  form  is  due  to  an  actual  exocyclic  involution  of  the  test,  as  has 
also  been  observed  by  Carpenter  and  others  in  the  European  fossil  and 
the  recent  species. 

The  probable  Miocene  age  of  the  Orbitolitic  rock  has  been  commented 
on  in  the  la.st  section. 

Other  Foraminifera  observed  in  the  peninsula  were : — 

Nummulites  Willooxi,  Heilpr. 

Proc.  Acad.  Nat.  Sciences  Phila.,  1882,  p.  191;  Contributions  to  the  Tertiary  (jeol- 
ogy  and  Paleontology  of  the  United  States,  1884,  p.  80. 

Very  abundant  in  the  rock  at  Loenecker's,  on  the  right  bank  of  the 
Cheeshowiska  River,  about  four  miles  above  its  mouth. 

Nummulites  Floridensis,  Heilpr. 

Proc.  Acad.  Nat.  Sciences  Phila.,  18S4,  p.  321. 

Associated  with  the  preceding  in  the  same  locality. 

Orbitoides  ephippium  (sella),  Schloth. 
Die  Petrefact.,  1820,  p.  89. 

Very  abundant  at  the  nummuiite  locality  on  the  Cheeshowiska;  less 
abundant  near  the  mouth  of  the  river  (John's  Island,  etc.),  at  the  spring- 
head, and  in  the  rock  of  the  Homosas.sa. 
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1  Orbitoides  dispansa,  Sowerby. 

Trans.  Geol.  Soc.  London,  2d  ser.,  v,  pi.  xxiv,  fig.  10,  1S40,  as  Lycophris. 
With  the  preceding. 

Heterostegina,  sp.  ? 

In  tlie  Miliolite  limestone  of  the  Homosassa  River. 

Sphaeroidina,  sp.  ? 

u  u  u  tl  u 

1  Biloculina,  sp.  ? 


tt  ii 


Triloculina,  sp.  ? 


Quinqueloculina,  sp.  ? 


Spiroloculina,  sp.  ? 


Several  of  the  last  named  genera  are  also  represented  in  the  rock 
near  the  head-springs  of  the  Cheeshowiska  River,  and  in  the  mass  that 
crops  up  on  the  immediate  ocean-front  above  the  landing  at  Clearwater. 


The  following  table  exhibits  the  relations  of  the  Tertiary  formations 
of  the  eastern  and  southern  United  States  : — 
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Atlantic  and  Gulf  Tcrtiarics  of  the  United  States. 
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Post-Pliocene. 


Carolinian. 

(Upper    Allan 
tic  Miocene.) 


ViRIMNIAN. 

(Middle  Allan 
tic  Miocene. ) 


Marylandian. 
(Lower  Allan 
lie  Miocene.) 


Deposits  of  the  Caloosahat 
cliie. 


Deposits  of  North  and  South 
Carolina  ("Sumter"  epoch 
of  Dana).  Fossiliferou: 
beds  of  Rocky  liluir,  Mana 
tee  River,  and  of  Pliilippi's 
Creek  and  Little  Sarasota 
Inlet,  Florida? 


Foreign  Equivalents. 


Astian,  in  part ;  Foresli's 
horizon  III  of  the  Bolog- 
nese  sub- Apennines? 


Probably  the  equivalent  of 
a  portion  of  the  Mtssin- 
ian  of  Mayer  (Sarmatian, 
in  i)art.  of  Austrian  geol- 
osists),  and  of  the  Mio- 
Pliocenc  of  the  Bolognese 
sub-Apennines. 


'Deposits  of  Virginia  and  the! Probably  of  the  age  of  the 


newer  group  in  Maryland 
("Yorklovvn"  epoch,  in 
pari,  of  Dana).  Silex-j 
bearing  "marl  "  of  Ballast 
Point ;  Orbilolite  rock  ofj 
Hillsboro  Bay  and  Riven 
(Florida)?  | 

Older    Miocene  deposits    of  Probably  (or  at  least  par- 
Maryland,  and  possibly  Ihej     tially)  the  equivalent  of 
lower    beds     in    Virginia' 
("Yorktown"    epoch,     in 
part,  of  Dana). 


.Second  Mediterranean" 
of  the  Austrian  geolo- 
gists, and  of  the  faluns  of 
Touraine ;  Caroni  beds 
of  Trinidad;  and  Mio- 
cene of  Santo  Domingo, 
Jamaica  and  Cumand? 


the  "  First  Mediterra- 
nean "  of  the  Austrian 
geologists,  and  of  the 
faluns  of  Leognan  and 
Saucats. 


Oligocexe. 


Strata  characterized  by  spe 
cies  of  Oibiloidcs.  Vicks 
burg  beds,  Florida  Num- 
mulitic  beds,  etc. 


.\quitanian.  Deposits  of 
Crosara  and  Castel  Gom- 
berto  (Vicenlin),  Oligo- 
cene  of  the  Mayence 
basin,  sands  of  Fontaine- 
bleau,  lower  limestone  of 
Malta,  Fernando  beds  on 
Trinidad,  Antigua  chert, 
St.  Bartholomew  Oligo- 
cene. 


Jacksonian. 

Claibornian. 

buhrstone. 


Jackson  beds  of  Mississippi 
"White  Limestone"  of 
Alabama. 

Fossiliferous  arenaceous  de 
posit  of  Claiborne,  Ala.,  etc 


Beds  below  the  true  Clai- 
bornian on  the  Alabama 
River,  "Chalk  Hills"  of 
the  southern  part  of  the 
State, etc.  ".Siliceous Clai- 
borne" (Hilgard)  of  Mis- 
sissippi. Maryland  Eocene, 
in  part? 

Lignite,  sands,  and  clays  sit-  Thanetian?  Bognor  rock? 
ualed  at  the  base  of  xhe 
Tertiary  series  in  Alabama, 
etc.  Marlborough  and 
Piscataway  beds  of  Mary- 
land? Shark  River  de- 
posits of  New  Jersey. 


Barton  Clay  (Barlonian). 
Sands  of  Beauchamp? 

Age  of  the  "  Calcaire  Gros- 
sier"  of  France  (Paris- 
ian). 

Londonian? 
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ADDITIONS    TO    THE   FLORIDIAN    FAUNA. 


Tropidonotns  taxispilotus  (?)  var  Brocki.     PI.  17. 

I  venture  to  describe,  under  the  above  name,  the  ophidian  figured  on 
plate  1 7,  which  agrees  in  general  characters  with  one  of  the  common  forms 
of  southern  water-snake  {Tropidonotns  taxispilotus),  but  yet  differs  in 
certain  elements  of  structure,  which,  taken  by  themselves  and  under 
absolutely  normal  conditions,  would  be  considered  to  be  of  at  least  generic 
value.  This  peculiarity  of  structure  rests  principally  in  the  disposition 
of  the  parietal  head-shields,  which,  instead  of  consisting  of  the  normal 
triangular  pair,  meeting  in  the  median  line,  diverge  from  one  another, 
leaving  in  the  opened  posterior  angle  or  space  a  pair  of  accessory  minor 
plates,  that  might  be  termed  inter-parietals.  The  presence  of  this  accessory 
pair  may  be  due  to  a  want  of  coalescence  in  calcification,  since  even  the 
primary  parietals  show  a  disposition  to  split  off  into  minor  plates ;  or,  at 
any  rate,  the  presence  of  the  outlines  of  the  ordinary  rhomb  scales  in 
these  plates  proves  them  to  be  composites  in  structure.  In  how  far  the 
peculiarly  modified  parietals,  and  the  presence  of  the  accessory  pair,  may 
represent  permanent  structures,  I  am  unable  to  say,  inasmuch  as  we 
obtained  but  a  single  individual  of  the  species ;  but  it  is  interesting  to  note, 
as  will  be  observed  by  a  reference  to  plate  17,  that  the  distinctive  feature 
is  accompanied  by  a  slight  variation  also  in  the  arrangement  and  disposi- 
tion of  the  ventral  head-shields  as  well.  Recognizing  the  multiple 
character  of  the  head-shields,  it  becomes  a  question  in  how  far  these  may 
be  used  as  a  basis  for  classification.  In  the  present  instance,  although  I 
have  not  been  able  to  discover  a  parallel  case,  I  feel  confident  that  the 
characters  are  not  of  generic,  nor  probablj-  of  even  specific  value,  and  I 
have,  therefore,  referred  the  form  in  question  to  Tropidonotns  taxispilotus, 
although  separating  it  as  a  sub-species  or  variet)-. 

Eagle  Bay,  Lake  Okeechobee. 

Ictalurus  Okeechobeensis,  nov.  sp.  PI.  iS. 
(Okeechobee  Cat.) 
Of  the  general  form  and  outline  of  Ictalurus  lacustris,  from  which  it 
differs  principally  in  color,  the  relative  position  of  the  dorsal  fin,  and  the 
greater  length  of  the  humeral  spine.  Head  broad,  depressed,  of  nearly 
equal  width  and  length,  with  the  eye  nearly  central  antcro-posteriorly ; 
body  moderately  stout;  dorsal  fin  nearer  to  the  adipose  fin  than  to  the 
snout  (the  reverse  in  /.  lacustris);  humeral  process  moderately  acute, 
covered   by  skin,  about  one-half  the  length  (or  more)  of  the  pectoral 
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spine  (barely  more  tlian  one-third  in  /.  laaistris);  caudal  fin  deeplj-  forked, 
the  two  lobes  nearly  equal,  with  a  slight  advantage  in  favor  of  the  upper 
one.  Color  above,  and  largel)-  over  the  sides,  black  or  bluish-black, 
yellowish  or  cream-white  on  the  under  surface;  one  pair  of  inferior 
barbels  white. 

Total  length,  21  inches. 

Found  in  Lake  Okeechobee. 

Aplysia  Willcoxi.  nov.  sp.     PI.  19. 

I  would  propose  this  name  for  a  species  of  Aplysia  which  is  probably 
fairly  abundant  in  some  of  the  western  shallows,  although  we  only  met 
with  it  in  Little  Gasparilla  Bay.  The  animal,  in  its  general  characters, 
appears  to  be  most  closely  related  to  the  Enropean  A.  dcfii/aiis  [Icpoj-iiia), 
with  which  it  may  have  been  heretofore  confounded,  but  difters  in  several 
well-marked  points  of  structure,  notably  in  color,  the  position  of  the 
buccal  aperture,  and  in  the  characters  of  the  pore  connecting  with  the 
shell  cavit)^  While  in  A.  dcpilaus,  as  described  by  Rang  in  his  mono- 
graph of  the  Aplysia  group  {Histoire  Naturdlc  dcs  Aplysicns,  Paris,  1828), 
the  mouth  is  placed  beneath  the  tentacular  lobes — i.  c,  the  latter  are 
superior,  in  the  Florida  species  it  is  central  with  regard  to  those  organs, 
the  lobes  being  circumferentially  connate,  and  completely  encircling  the 
aperture.  The  pore  leading  to  the  shell-sac  is  minute,  and  raised  on  a 
small  papilla;  the  stellate  markings  radiating  from  the  base  of  the 
papilla  are  verj-  feeble,  and  can  barely  be  discerned  without  close  exam- 
ination. The  shell,  which  is  about  two  inches  in  length,  is  horny- 
calcareous,  deeply  emarginate,  and  striated  longitudinally  and  transversely. 
General  color  of  the  animal  sea-green,  tinged  with  purple,  and  irregularly 
blotched  and  speckled  with  spots  of  lighter  color.  Length,  7  to  8  inches. 
The  animal  emits  a  brilliant  crimson  fluid. 

Found  on  a  grass-bank,  at  a  depth  of  about  2  to  3  feet,  and  also  floating 
on  the  free  surface  of  the  water. 
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SUPPLEMENT. 


ADDITIONAL   SPECIES   FROM    THE    PLIOCENE    DEPOSITS  OF  THE 
CALOOSAHATCHIE. 


For  the  following  new  species  of  fossils  I  am  indebted  to  Mr.  Joseph 
Willcox  and  Dr.  W.  H.  Dall,  by  whom  they  were  collected  during 
a  recent  visit  to  the  region. 

Pecten  pernodosus,  nov.  sp.     Fig.  69. 

Shell  nearly  equivalve,  strongly  plicated  and  ribbed,  the  basal  margin 
of  both  valves  incurved  ;  ribs  about  nine,  broadly  elevated,  and  pro- 
foundly knobbed  on  both  valves,  those  of  the  right  valve  almost  through- 
out broader  than  the  interspaces,  those  of  the  left  valve  of  equal  width, 
or  narrower  than  the  interspaces,  and  alternating  in  size;  knobs  closely 
placed,  more  or  less  hollow,  about  ten  on  each  rib  in  the  largest  speci- 
men ;  ribs  and  interspaces  radiately  ribbed  or  lined,  the  lines  crossed  by 
numerous  rugose  creases  of  growth  ;  ears  unequal,  longitudinally  lined 
or  grooved,  the  lines  declivous ;  cardinal  pit  moderately  deep. 

Length,  four  inches  ;  height,  from  apex  to  basal  margin,  four  inches. 

This  beautiful  scallop,  which  is,  with  little  doubt,  the  immediate  ances- 
tor of  the  recent  Pecten  iiodosus,  can  be  readily  distinguished  from  that 
species  (and  likewise  from  Pccteti  subnodostis,  which  is  hardly  more  than 
a  variety  of  P.  nodosiis)  by  the  much  greater  prominence  and  regularity 
of  its  closely  packed  knobs,  and  in  the  circumstance  that  both  valves  are 
nearly  equally  knobbed.  In  Pecten  nodosiis  the  ribs  of  one  valve,  usually 
the  right,  are  largely  destitute  of  true  knobs,  although  exhibiting  here 
and  there  ephippial  undulations ;  the  knobs  are  also  less  regularly  rounded, 
and  the  radiating  lines  are  less  numerous.  Much  the  same  differences 
separate  the  species  from  P.  Pecdccnsis,  from  the  Miocene  of  South 
Carolina. 

Cardium  Dalli,  nov.  sp.     Fig.  70. 

Shell  ovately  elevated,  moderately  ventricose,  with  the  beaks  apical, 
touching  (or  nearly  so),  and  directed  slightly  backwards ;  ribs  about  30 
to  33,  smooth,  moderately  elevated,  teretely  rounded,  with  narrow,  im- 
pressed interspaces;  the  ribs  on  the  posterior  slope  narrower  and  more 
crowded  than  over  the  general  surface,  minutely  echinated  in  part. 

Hinge-line  narrow,  acutely  curved,  with  prominent  lateral  teeth;  a 
prominent  triangular  cardinal  tooth  in  each  valve. 
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Heiglit,  from  apex  to  basal  margin,  5.3  inches  ;  length  (width),  3.7 
inches. 

This  very  interesting  cockle,  which  I  have  the  pleasure  of  naming  after  , 
Mr.  W.  H.  Dall,  the  distinguished  malacologist  of  the  U.  S.  National 
Museum,  is  closely  related  to  the  recent  Caniittin  subclongatiitii  from  the 
West  Indian  seas,  of  which  it  is  not  unlikely  the  progenitor.  In  the  lat- 
ter the  ribs  are  much  narrower,  scarcely  exceeding  in  width  the  inter- 
spaces, and  proportionately  much  more  elevated.  The  echination  on  the 
posterior  slope  in  the  recent  form  appears  also  to  be  more  strongly  de- 
veloped. As  far  as  the  color  traces  remain  in  the  fossil  species  it  would 
seem  that  the  general  scheme  of  coloring  was  the  same  in  both  species. 

An  interesting  relationship  is  also  maintained  between  Cardiiim  Dalit 
and  the  Eastern  C.  elongatuin,  from  the  Philippines,  which  in  size  and 
general  habit  perhaps  even  more  nearly  corresponds  to  the  Florida 
fossil  than  does  C.  suhcloiigatum ;  it  is,  however,  a  much  more  ventricose 
shell. 

Cerithidea  scalata,  nov.  sp.     l"ig.  71. 

Shell  broadly  turreted,  scalariform ;  whorls  ten  or  more,  strongly 
ribbed,  those  beyond  the  sixth  or  seventh  whorl  from  the  apex  with  a 
more  or  less  hollowed  or  excavated  shoulder ;  ribs  oblique,  defined  only 
on  the  lower  half  of  the  later  whorls,  twenty  or  more  on  the  body-whorl, 
with  one  or  two  variceal  interruptions ;  revolving  lines  distinct  on  the 
apical  portion  of  the  spire,  cancellating  that  part  of  the  shell ;  aperture? 
(broken)  ;  canal  short,  moderately  deflexed. 

Length  (of  imperfect  specimen),  2.4  inches. 

Vasum  horridum,  nov.  sp.     Fig.  72. 

Having  received  a  number  of  perfect  specimens  of  this  beautiful  species, 
I  am  now  able  to  supplement  and  complete  the  description  given  on  page 
75  of  this  report  (Fig.  6). 

Shell  turbinate,  thick,  with  the  greatest  width  at  about  one-third  the 
distance  from  the  apex  to  the  base  ;  spire  moderately  elevated,  of  about 
6  to  7  whorls,  most  of  which  are  doubly  coronated  or  calcitrapated  by 
prominent  lamellar  or  flattened  spurs;  the  spurs  regularly  increasing  in 
size,  with  the  apices  turned  slightly  backward. 

Body-whorl  strongly  angulated  on  the  shoulder,  beautifully  coronated, 
and  crossed  by  about  eight  prominent  revolving  ridges,  the  four  immedi- 
ately following  the  shoulder  coronation  nearly  equal,  scaly,  the  sixth  and 
seventh,  more  particularly,  carrying  long  lamellar  spines  or  tubercles, 
those  of  the  sixth  row  inflexed  upward. 

Columellar  plaits  three,  the  uppermost  by  far  the  most  prominent; 
aperture  about  two-thirds  the  length  of  shell,  flcxuous  inferiorly ;  umbilicus 
long  and  broad. 
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Cypraea  (Siphooypraea)  problematioa,  nov.  sp.     Fi^;.  73. 

Specimens  of  this  species  {v.  ant.,  p.  87,  Fig.  12),  witli  a  complete 
coating  of  enamel,  show  that  the  general  color  of  the  shell  was  buff  or 
cream-yellow  above,  irregularly  and  minutely  spotted  with  darker  shades 
of  the  same  color  (inclining  to  orange),  and  impure  white  below. 

Mitra  lineolata,  nov.  sp.     Fig.  74. 

Specimens  of  this  shell,  in  certain  respects  more  perfect  than  the  type 
described  on  p.  79,  indicate  that  the  surface  was  covered  by  revolving 
lines  of  purple,  corresponding  in  position  to  the  raised  lines,  and  that 
these  were  regularly  blotched  with  spots  of  the  same  color,  resembling 
the  similar  markings  of  Valuta  Junonia.  I  have  already  indicated  the 
characters  which  doubtfully  serve  to  distinguish  this  species  from  Conrad's 
Mitra  Carolincnsis,  and  am  now  more  than  before  inclined  to  believe  that 
it  may  prove  only  a  variety  of  that  form. 

Conus  Tryoni,  nov.  sp.     Fig.  75. 
Length,  six  inches. 

The  following  additional  species  have  been  identified  as  occurring  in 
the  "  Floridian  "  (Pliocene)  deposits  of  the  Caloosahatchie  : 

Fusus  cxilis.  Niso,  nov.  sp. 

Fasciolaria  acuta.  Turbonilla,  sp. 

*Marginella  roscida.  Corbula,  sp  ? 

*Terebra  dislocata.  *Tellina  tenera. 

*Columbella  lunata.  *Amphidesma  equalis. 

Cancellaria  depressa  ?  *Semele  rosea. 

*Conus  papil»onaceu.=;  *Cardium  serratum. 

(with  color  markings).  *Lucina  cribraria. 

*Conus  Floridanus?  *     "  radians  (Antillarum). 

*Trivia  pediculus.  *Leda  acuta. 

*Xenophora  conchyliorum  ?  Astarte  undulata? 

Turbo,  nov.  sp.  Glandina. 

Crucibulum  ramosum.  Planorbis. 

*       "         scutellatum.  Amplexa. 

*Trochita  centralis  ?  Paludina. 
*Obeliscus  arenosus. 

The  species  preceded  by  an  asterisk  are  living  forms. 

With  the  above  were  found  associated  the  remains  of  a  proboscidean, 
horse,  alligator  and  turtle. 

Note  OH  the  geology  of  Little  Sarasota  Bay. — Mr.  Willcox  furnishes  me 
with  the  following  observations,  made  during  a  more  recent  visit,  bear- 
ing upon  the  geology  of  this  region  :  "  Two  small  fresh-water  streams 
empty  into  Little  Sarasota  Bay,  not  far  south  of  Mr.  Webb's  house.     At 
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the  mouth  of  these  streams  a  bed  of  ferruginous  sandstone  has  been 
formed,  the  largest  being  about  lOO  yards  in  extent  along  the  bay.  The 
iron  oxide,  cementing  the  sandstone,  undoubtedly  was  supplied  by  the 
fresh-water  streams.  In  this  bed  are  found  abundantly  many  species  of 
shells,  such  as  are  now  found  living  in  the  Gulf  of  Mexico,  one  mile 
distant  from  this  locality.  These  shells  are  in  good  condition,  indicating 
only  a  small  amount  of  erosion.  More  than  twenty  fragments  of  Indian 
pottery  were  found  in  this  bed  during  a  late  visit  to  it,  some  pieces  being 
nearly  as  large  as  a  man's  hand,  and  rudely  ornamented.  Vertebras  and 
teeth  of  sharks  also  abound  in  this  sandstone,  also  many  fragments  of 
manatee  bones  ;  the  latter  were,  however,  all  eroded  into  smooth,  oval 
forms  before  they  were  enveloped  in  the  sandstone." 

Mr.  Willcox  also  furnishes  the  following  approximate  section  of  the 
North  Creek  exposure,  to  which  reference  is  made  in  the  report : 

Sand  (3  feet). 

Hard  limestone  rock  (2  feet). 

Sand  and  calcareous  marl  (6  to  7  feet)  containing  shells,  which  are 
most  abundant  near  the  water-level. 

Water-level. 
The  shell  deposit,  in  all  probability,  belongs  to  the  Pliocene  period. 
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REPORT    UPON    SOME    FRESH--WATER    SPONGES    OOLLEOTED     IN 
FLORIDA  BY  JOS.    WILLCOX,   ESQ. 


BY  EDWARD  POTTS. 


These  sponges,  although  not  strikingly  no\'el  in  character,  are  of  great 
interest  on  account  of  the  unusual  situations  and  circumstances  in  which 
they  were  found 

The  larger  number,  as  well  as  the  largest  specimens,  had  grown  upon 
the  stems  of  coarse  grasses,  forming  spindle-shaped  masses  1-4  inches  in 
length  by  an  extreme  of,  say,  2  inches  in  thickness.  Mr.  VVillcox  writes  : 
■'  The  sponges  on  the  stems  of  grass  and  roots  of  mangrove  trees  were 
found  on  the  meadows  or  prairie  on  the  margin  of  the  Everglades  of 
Florida,  near  the  head  of  Allen's  Creek,  which  empties  into  Chuckalusky 
Bay,  about  fifteen  miles  north  of  Lostman's  Key  and  ten  or  twelve  miles 
east  of  the  Gulf  of  Mexico.  The  meadow  or  prairie  is  not  more  than  12 
inches  higher  than  the  water  in  the  creek,  which  at  the  time  of  my  visit 
was  salt)'.  The  nearest  residents  to  that  vicinity  state  that  during  the  rainy 
season  of  the  summer  and  autumn  the  land  there  is  flooded  with  fresh 
water,  which  subsides  in  December  or  January.  After  the  subsidence  of 
the  fresh  water  the  land  is  occasionally  flooded  with  salt  water  during  the 
prevalence  of  southwest  gales.  The  fresh-water  sponges  are  found  there  in 
great  abundance,  usually  lying  upon  the  ground ;  their  weight,  when  wet, 
in  most  cases  having  caused  the  prostration  of  the  stems  of  grass  after  the 
subsidence  of  the  waters." 

Their  temporary  submergence  in  salt  water  is  shown  by  the  fact  that  all 
the  specimens  were  either  partially  or  entirely  covered  by  a  .salt)'  efflores- 
cence. Notwithstanding  this  and  their  subsequent  desiccation  of  weeks  or 
possibly  of  months,  the  gemmules  of  these  sponges  still  retained  their 
vitality,  as  they  germinated  freely  after  being  placed  in  water  in  a  watch- 
glass.  In  another  experiment,  a  complete  sponge  that  had  been  weighted 
and  sunk  to  the  bottom  of  ajar  containing  water,  remained  for  many  weeks 
apparently  unchanged,  then  gradually  disintegrated,  and  the  liberated 
gemmules  on  rising  to  the  surface  of  the  water  germinated  there. 

I  find  that  these  sponges  belong  to  the  genus  Meyftiia,  and  maj-  be 
classed   with   the  well-known    species   M.  fluviatilis  :    their    most  obvious 
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feature  being  an  unusual  abundance  of  geninuiles — a  fact  particularly  notice- 
able in  those  from  the  mangrove  roots.  A  more  minute  examination  shows 
that  the  gemmules  of  the  latter  are  roughened,  while  the  surfaces  of  those 
from  the  grass-stems  are  singular!)-  smooth,  and  that  this  difference  is 
caused  by  the  unequal  lengths  of  the  gemmulc  birotulates  in  the  one  case 
and  their  uniformitj-  in  the  other.  Their  average  length  is  rather  less  in 
the  latter  sponge,  but  this  is  almost  the  only  difference  between  them. 
Both  forms  remind  the  observer  of  Mcyenia  subdivisa  from  the  St.  John's 
River,  Florida,  in  the  general  character  of  the  gemmule  spicules  and  in  the 
subdivision  of  their  spines,  but  neither  equals  the  typical  forms  of  that 
species  in  the  robustness  of  its  parts.  The  shafts  of  the  birotulates  of  both 
are,  however,  much  longer  than  those  of  the  ordinary  type  of  M.  fluinatilis. 
On  the  whole,  I  cannot  satisfy  myself  that  either  can  properly  claim  specific 
di.stinction,  and  I  incline,  for  the  present,  to  consider  them  only  as  connect- 
ing links  amongst  the  many  flu\'iatiloid  forms. 

Another  package  received  from  Mr.  Willcox  contained  fresh-water 
.sponges,  many  of  which  incrusted  such  well-known  marine  organisms  as 
barnacles  and  the  calcareous  tubes  of  Serpidm.  He  writes :  "  The  sponges 
adhering  to  the  barnacles  were  found  on  the  rocky  bottom  of  a  rapidly 
flowing  creek  four  or  five  feet  deep,  about  twelve  to  fifteen  miles  east  of 
Lostman's  Key,  which  is  twenty-five  miles  north  of  Cape  .Sable,  on  the 
southwest  coast  of  Florida.  The  presence  of  the  barnacles  can  only  be 
accounted  for  b\'  the  action  of  the  strong  southwest  winds  which  some- 
times back  up  the  salt  water  into  the  rivers  and  creeks.  The  young  bar- 
nacles, having  followed  the  influx  of  salt  water  and  attached  themselves  to 
the  rocks  on  the  bottom,  may  have  attained  a  portion  of  their  growth 
while  immersed  in  fresh  water,  after  the  subsidence  of  the  salt  water." 
He  names  Dr.  Leidy  as  supporting  the  probability  of  this  theory,  and  also 
as  stating  that  their  early  growth  must  be  relatively  rapid,  from  the  size 
they  are  known  to  have  attained  upon  such  perishable  supports  as  apples 
and  cranberries. 

A  few  of  the  sponges  collected  at  this  place  are  Meycnias  and  do  not 
seem  to  differ  from  those  just  mentioned  ;  the  greater  number,  however, 
belong  to  the  genus  Spongilla  and  are  clearly  allied  to  the  cosmopolitan 
S.  lacustris.  Two  points  alone  seem  to  warrant  me  in  honoring  it,  at  least 
provisionally,  with  the  name  of  the  noble  institution  of  which  Mr.  Willcox 
is  an  active  manager.  These  are  the  abnormal  local  conditions  just  men- 
tioned and  the  unprecedented  multitudes  of  its  dermal  spicules. 

.Anticipating  the  technical  description  given  below,  I  would  call  atten- 
tion to  the  unusually  white  color  of  these  sponges  when  dry,  and  to  the 
appearance  of  a  compact  incrustation  resulting  from  the  massing  upon  the 
surface  of  the  dermal  spicules  just  alluded  to  ;  to  the  singular  habit  of  hiding 
awa)'  their  gemmules  within  the  barnacles  or  amongst  the  conxokited  .stems 
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of  the  serpula;  :  to  the  upiiglit  positions  of  the  spicular  armature  of  these 
gemmula  (resembhng  in  this  respect  certain  lacustrine  fonns  aheady 
described,  as  found  upon  the  Catskill  Mts.,  N.  Y.,  at  White  Ha\en,  Pa.,  and 
at  May's  Landing,  N.  J.,  and  in  strong  contrast  witli  the  idea  of  a  typical 
tangential  position)  ;  and  to  the  striking  resemblance  of  these  spicules  to 
those  of  Spongilla  fragilis.  rather  than  to  the  corresponding  spicules  of  any 
form  of  -S".  lacHstris. 

SpooglUi  Wigserl.    N.  »i-'. 

Sponge  (as  examined),  white  ;  incrusting,  thin.  Proper  skeleton  texture 
loose  and  oi>en,  but  entirely  hidden  by  a  compact  layer  of  dermal  spicules 
upon  the  outer  surface,  wliere  the)'  crowd  e\-en  to  the  projecting  points  of 
the  skeleton  spicules,  thus  presenting  a  comparatively  flat  but  greatly 
roughened  surface. 

Gemmules  rather  abundant  within  the  lower  layers  of  the  skeleton 
spicules  or,  more  generally,  hidden  away  within  the  cavity  of  the  barnacles 
nr  amongst  the  coils  of  the  serpula  upon  which  the  sponge  has  grown. 
Chitinous  body  relatively  small,  but  surrounded  by  an  extremely  thick 
granular  crust,  charged  with  an  abundance  of  unusually  long  gemmule 
spicules,  erect,  but  crossing  each  other's  lines  in  every  direction. 

Skeleton  spicules  long,  robust,  smooth,  fusiform,  slightly  curved  ;  grad- 
ually sharp-pointed. 

Dermal  spicules  excessively  abundant,  both  upon  the  outer  and  inter- 
stitial surfaces;  long,  slender,  delicately  pointed,  curved,  entirely  spined ; 
spines  erect,  cylindrical,  round-ended,  longest  near  the  middle  of  the  spicule. 

Gemmule  spicules  relativelj-  long,  cylindrical,  irregular!}'  curved,  entirely^ 
spined  ;  spines  acute,  erect ;  distant  along  the  body  of  the  shaft,  often 
recurved  and  more  numerous  at  the  extremities  of  the  spicules,  where  they 
form  a  head  or  bur. 

Measurements  ;  Skeleton  spicules.  0.0144  inches  long  by  0.0007  inche.'; 
thick  ;  length  of  derma!  spicules,  0.0049  inches  :  of  gemmule  spicules 
0.0048  inches. 


NOTICE  OF   SOME  FOSSIL  HUMAN  BONES. 


BY  PROF.  JOSEPH  LEIDY. 


Science  confirms  the  declaration  of  Ecclesiastes  that  "a  man  hatii  no  pre- 
eminence above  a  beast,"  and  in  our  acceptintjthc  theory  of  animal  evolution 
we  may  reasonabl)-  look  with  confidence  for  the  discovery  of  the  "missing 
link"  connecting  him  with  his  immediate  predecessor.  In  this  view,  all 
remains  of  man  coming  in  the  category  of  fossils  are  e.vamined  with  in- 
terest. We  have  satisfactory  evidence  in  fossil  remains  that  man  was 
contemporaneous  with  many  well-known  and  now  e.xtinct  animals  far  back- 
in  the  quaternary  period.  The  aboriginal  man  was  probably  as  restricted  in 
his  habitation  as  are  now  some  of  his  nearest  relatives,  the  orang  and 
gorilla ;  and  this  may  be  a  reason  why  his  remains  are  so  rare  or  absent 
among  those  of  his  numerous  cotemporaries  of  other  species  and  genera. 
The  nearer  relation  of  man  with  the  old-  than  with  the  new-world  primates, 
the  many  discoveries  of  prehistoric  races  in  Europe  and  contiguous  coun- 
tries, and  traditions  together,  render  it  probable  that  he  had  his  origin  in 
the  old  world  and  migrated  elsewhere.  Hence  early  traces  of  man  are 
scarcely  known  in  America.  To  be  sure,  instances  of  their  occurrence  have 
been  reported,  but  generally  they  ha\e  not  been  convincing  and  in  most 
cases  are  untrustworthy. 

In  1846,  Dr.  M.  \V.  Dickeson  exhibited  to  the  Academy  of  Natural 
Sciences  of  Philadelphia  a  collection  of  fossil  bones,  obtained  by  him  in  the 
vicinity  of  Natchez,  Mississippi,  among  which  was  a  human  os  innomina- 
tum.*  The  collection  of  fossils,  yet  contained  in  the  museum  of  the 
Academy,  are  well  preserved,  firm  in  texture  and  stained  chocolate-brown 
from  ferruginous  infiltration.  The  fo.ssils  consi.st  of  a  nearly  entire  skull 
and  other  bones  of  Mcgalonyx  JiffcrsoJii,  teeth  of  Megalonyx  dissiniilis  and 
ErcptodoH  prisciis,  bones  of  Mylodon  Harlaiti,  bones  and  teeth  of  Mastodon 
awericaiiiis,  and  teeth  of  Eqiiiis  major  and  of  Bison  latifrons.  The  human 
innominatum,  somewhat  mutilated,  presents  the  same  condition  of  preser\a- 
tion  and  color  as  the  other  fossils  with  which  it  was  found  associated.  As 
the  specimen  has  been  the  subject  of  much  curiosity,  it  is  now  represented 
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in  figure  i,  plate  II.  It  differs  in  no  respect  from  an  ordinary  a\erage  speci- 
men of  the  corresponding  recent  bone  of  man.  At  the  time  of  the  first 
published  notice  of  the  discovery  of  the  specimen,  when  the  attention  of 
naturalists  was  awakened  to  the  importance  of  such  evidences  of  the 
earlier  existence  of  man  than  had  previously  been  believed,  it  so  much 
interested  Sir  Charles  Lyell,  that  on  the  occasion  of  his  last  visit  to 
this  country  he  was  induced  to  extend  his  trip  and  examine  the  locality  in 
which  the  bone  was  found.  The  specimen,  with  its  associated  fossils,  was 
obtained,  in  a  ravine,  from  a  deposit  of  clay,  the  talus  of  a  neighboring  cliff, 
on  the  top  of  which  were  some  old  Indian  graves.  In  a  subsequent  inter- 
view with  the  writer,  Mr.  Lyell  expressed  the  opinion  that  although  the 
human  bone  may  have  been  contemporaneous  with  those  of  the  extinct 
animals  with  which  it  had  been  found,  he  thought  it  more  probable  it 
had  fallen  from  one  of  the  Indian  graves  and  had  become  mingled  with 
the  older  fossils  which  were  dislodged  from  the  deeper  part  of  the  cliff. 
At  the  time  of  making  his  communication.  Dr.  Dickeson  intimated  that  the 
human  'bone  was  found  at  a  lower  level,  beneath  bones  of  the  Mcgaloiiy.v. 
etc.,  but  this  would  not  prove  its  age  to  be  greater  than  or  contemporaneous 
with  the  latter.  In  the  wear  of  the  cliff  the  upper  portion,  with  the  Indian 
graves  and  human  bones,  would  be  likely  to  fall  first  and  the  deeper  portion 
with  the  older  fossils  subsequently  on  the  latter. 

In  the  spring  of  1886,  Mr.  Joseph  Willcox  and  Prof.  Angelo  Heilprin, 
while  cruising  in  Sarasota  Bay,']on  the  west  coast  of  Florida,  were  informed 
by  the  captain  of  their  vessel  that  fossil  human  bones  had  been  found  on 
the  eastern  shore  of  the  bay.  Prof  Heilprin  visited  the  locality,  where 
from  a  partially  indurated  ferruginous  sandstone  he  obtained  a  rock  frag- 
ment containing  a  pair  of  human  vertebrae,  of  which  he  has  given  an 
account  in  his  interesting  article,  "  Explorations  on  the  West  Coast  of 
Florida,"  published  in'the  first  volume  of  these  Transactions.  The  follow- 
ing spring  Mr.  Willcox  \isitcd  the  locality  and  obtained  several  additional 
specimens  of  human  fossils,  of  which  the  best  preserved  is  a  calcaneum, 
represented  in  figure  2,  plate  II.  The  bones  are  well  preserved  and  are  actu- 
ally converted  into  hard  limonite.  They  do  not  differ  in  any  respect  from 
corresponding  recent  human  bones.  Mr.  Willcox  again  visited  the  locality 
last  February,  but  found  no  other  human  fossils.  He  informs  us  that  the 
bones  were  found  in  a  hard,  ferruginous  sandstone,  which  is  exposed  on  the 
.shore  of  the  bay  and  is  there  subjected  to  the  action  of  the  water  at  liigh  tide. 
The  formation  is  overlaid  by  the  surface  soil  from  fifteen  to  eighteen  inches 
in  depth.  In  one  position,  in  which  a  trench  was  dug  through  the  rock,  it 
was  found  to  be  from  two  and  a  half  to  three  feet  tliick,  with  sand  beneath. 

Human  bones,  of  the  same  kind,  from  Sarasota  Ba)',  are  noticed  in  the 
Seventh  Annual  Report  of  the  Peabody  Museum  of  Arcli.-Eology  and 
I-^thnology,  Cambridge,  1874,  p.  26,  remarkable  for  their  weight,  tluc  to  the 
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infiltration  of  iron  oxide.  A  tiiigh-bone  is  stated  to  weigh  492  grains, 
while  a  recent  one  of  the  same  length  weighed  353  grains.  About  fifty  feet 
north  of  the  locality  where  the  former  bones  were  foun;!,  the  rock  occupy- 
ing the  same  relative  position  beneath  the  surface  soil  is  lighter  colored  and 
harder,  and  apparently  is  of  the  same  age  as  that  containing  the  bones. 
About  se\enty-fi\e  yards  north  of  the  locality,  what  appears  to  be  the 
same  sandstone  is  also  lighter  and  harder,  and  is  o\crlaid  by  a  soft  sand- 
stone. The  latter  where  visible  is  not  more  than  eight  to  ten  inches  thick 
and  full  of  fossils,  among  which  were  recognized /v//^^-///'  pcn<ersus,  Strombus 
pugilis,  Fasciolaria  gigautca,  Mclongena  corona,  Venus  Mortoni,  etc. 

A  letter  from  Mr.  \Vm.  H.  Dall  states  that  he  had  received  for  identifica- 
tion from  Mr.  Willcox  some  rock  specimens  with  fossil  shells  supposed  to 
be  the  same  as  that  to  which  the  fossil  bones  belong.  Mr.  Dall  continues,  the 
rock  is  composed  of  silicious  and  calcareous  sand  with  shells,  and  is  of  the 
same  kind  as  that  on  the  little  island  on  Lake  Monroe,  near  Enterprise, 
Florida,  where  Portales  found  human  bones  thirty  years  ago.  The  shells  are 
all  of  living  species  and  consist  of  Douax  varicgahis  Say,  Natica  pusilla  Say, 
Glandina  truncata  Say,  Helix  uvulifera  Shuttl.,  Helix  cereolus  Muhlf.  \ar. 
microdon  Deshayes,  Succinea  a'rara  Say,  Strobila  labyrinthiea  Say,  etc., 
all  common  in  the  vicinity  to-day. 

A  more  characteristic  human  fossil,  found  in  a  similar  position  and  de- 
posit almost  half  a  dozen  miles  south  of  the  former  locality,  was  submitted 
to  the  writer  for  examination  by  the  Smithsonian  Institution.  The  speci- 
men consi-sts  of  the  base  of  a  skull,  the  vault  broken  off  and  lost,  but  retain- 
ing part  of  the  face  and  a  fragment  of  the  mandible.  The  alveolar  portions 
of  the  jaws  and  teeth  are  also  absent.  The  fossil  beneath  is  embedded  in  a 
mass  of  hard  bog  ore,  while  the  bottom  of  the  cranial  ca\ity  is  occupied  by 
fine  coherent  silicious  sand.  It  was  found  in  digging  a  trench  through  the 
formation  enclosing  it,  by  Mr.  John  G.  Webb,  of  Osprey,  Florida,  and  was 
presented  by  him  to  the  Smithsonian  Institution.  By  request,  Mr.  Webb 
made  further  search  in  the  place  where  the  skull  was  discovered,  and  found 
a  number  of  broken  bones  in  the  .same  condition  as  the  skull.  Mr.  Webb 
remarks  that  the  bones  were  "  in  a  heap,  as  if  the  man  to  whom  they  be- 
longed had  been  buried  in  a  sitting  position."  Such  an  observation  would 
make  it  appear  as  if  a  human  body  had  been  buried  in  the  formation  in 
which  the  remains  were  found,  and  therefore  that  they  do  not  actually  be- 
long to  it  as  cotemporary  fossils. 

The  fossil  skull  itself  is  converted  into  limonite,  like  the  bones  obtainetl 
by  Prof  Heilprin  and  Mr.  Willcox,  and  the  portions  where  exposed  are 
well  preser\ed  and  not  in  the  slightest  degree  eroded  or  water-worn.  The 
.specimen,  represented  in  figures  i,  2,  plate  I.,  indicates  a  well-proportionetl 
ovoid  skull,  and  closely  approximates  in  shape  an  ordinary  prepared  French 
skull,  such  as  the  writer  has  lying  at  the  side  of  tlie  fossil.      The  forehead 


Fossil  Skull. 

French  Skull. 

170  mm. 

178  mm. 

131     " 

132     " 

102     " 

104     " 
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and  contiguous  portions  of  the  face  accord  with  the  usual  condition  in  a 
white  man's  skull.  The  superciliary  ridges  are  but  moderately  produced 
and  the  nasal  bones  are  large  and  prominent.  The  occiput  has  the  usual 
appearance,  while  its  muscular  markings  are  not  more  developed  than 
commonh'. 

Comparative  measurements  of  the  fossil  with  a  F'rench  skull  are  as 
follows  : 

Glabella  to  occipital  protuberance, 
Breadth  above  the  auditory  meatuses. 
Breadth  of  forehead  at  the  temporal  ridges, 

Among  the  discoveries  of  Mr.  Willcox,  in  Florida,  are  some  remains  of 
the  great  extinct  Bison  latifrons,  consisting  of  a  huge  horn-core,  subse- 
quently lost  by  accident,  and  the  proximal  portion  of  a  radius.  The  speci- 
mens were  found  on  Rocky  Creek,  thirty  miles  north  of  Sarasota  Bay,  about 
two  and  a  half  or  three  feet  below  the  surface,  in  a  formation  which  Mr. 
Willco.x  regards  as  of  more  recent  age  than  the  sandstone  in  which  the 
human  bones  were  discovered. 

The  fragment  of  the  radius  mentioned  comprises  eleven  inches  of  the 
proximal  portion  of  the  bone.  It  accords  closely  in  anatomical  character 
with  the  corresponding  portion  of  the  radius  of  the  recent  Bison  americamis, 
differing  only  in  its  greater  size.  Its  comparative  measurements  are  as 
follows  : 

B.  latifrons.         B.  amerieanus. 

Proximal  end  of  radius,  tran.sversely,     .  .  130  mm.  92  mm. 

Middle  of  .shaft  of    "  "  ...       68     "  48      " 

"  "        in  thickness,    .         .         .  46     "  36      " 


DESCRIPTION   OF   MAMMALIAN  REMAINS  FROM   A  ROCK 
CREVICE  IN  FLORIDA. 


BY   PROF.  JOSEPH   LEIDY. 


In  a  vi.sit  to  Florida,  la.st  winter,  Mr.  Joseph  Willcox  obtained  a  .small 
but  interestin<j  collection  of  quaternary  mammalian  fossils  from  the  vicinity 
of  Ocala,  Marion  Co.  The  fossils  were  discovered  in  a  crevice  of  the  rock 
exposed  in  quarrying  limestone  on  the  property  of  Mr.  F.  M.  Phillips,  who 
obligingly  presented  the  specimens  remaining  in  his  possession  to  Mr.  Will- 
cox ;  others  having  been  carried  away  as  curiosities  or  lost.  The  limestone, 
in  which  was  the  crevice,  is  chalk-white,  nummulitic  and  regarded  to  be  of 
oligocene  age.  In  some  masses  of  the  rock,  in  a  quany  of  Mr.  B.  P.  Rich- 
ards, in  the  vicinity,  Mr.  Willcox  found  embedded  some  remains  apparently 
of  a  Zeiiglodon  or  perhaps  of  a  Sqiialodou.  The  fragments  consist  of  a 
portion  of  a  mandible  with  the  much  mutilated  traces  of  a  couple  of  large 
two-fanged  molar  teeth,  part  of  the  crown  of  a  large  conical  tooth  with 
strongly  rugose  enamel,  and  portions  of  several  immature  vertebra  with 
fragments  of  a  detached  epiphysis  of  a  centrum.  The  remains  are  too  im- 
perfect to  determine  positively  to  what  species  or  even  genus  they  may 
belong. 

The  fossils  from  the  limestone  rock  crevice  submitted  to  examination 
consist  of  remains  of  a  species  of  Horse,  Llama,  Sabre-tooth  Tiger  and  an 
Elephant.  They  present  the  usual  appearance  of  fossils  from  dry  caves, 
being  well  preserved  in  form,  not  rolled  or  water-worn,  and  white  and  friable 
from  the  loss  of  ossein.  Other  specimens  were  lost,  as  usual  under  such 
circumstances,  leading  to  the  sad  reflection  that  many  similar  records  of  the 
past,  after  having  been  sealed  up  and  preserved  for  ages,  on  discovery  are 
destroyed  through  ignorance  of  the  finder. 

The  most  interesting  of  the  fossils  are  fragments  of  the  skull  of  a  Sabrc- 
tooth  Tiger,  which  was  about  as  large  as  the  existing  Tiger  of  Asia.  The 
two  fragments  comprise  the  nearly  complete  cranium  and  the  greater  por- 
tion of  one  side  of  the  face  retaining  the  alveoli,  as  represented  in  fig- 
ure I,  plate  III.  The  skull  when  found  appears  to  have  been  entire  and 
contained  the  teeth,  including  the  characteristic  long  canine,  but 
these    unhickilv    were   extracted  bv  the  finder    and    distributed   as    relics. 


14  TRANSACTIONS    OF    THE    WAONEK    FKEF 

An   effort  has   been   made  to   recover  them,  but  thus  far  without  success. 

The  Ocala  skull  compared  with  the  plaster  cast  of  that  of  the  Machai- 
rodiis  ncogaciis  of  Brazil,  preserved  in  the  Natural  History  Museum  of 
Paris,  shows  a  close  resemblance,  but  exhibits  differences  which  are  perhaps 
sufficient  to  indicate  another  species,  and  in  this  \iew  the  name  of  Macliai- 
rodns  floridamis  would  seem  to  be  appropriate. 

The  Ocala  skull  is  rather  more  than  an  inch  less  in  its  chief  measure- 
ments than  that  of  the  M.  neogaciis  and  the  zygoma  is  actually  of  greater 
depth  and  is  flatter  on  its  outer  face.  The  alveoli  in  the  specimen  are  those 
for  the  incisors,  the  canine  and  for  two  molars : — a  premolar  and  the  succeed- 
ing sectorial  tooth.  A  tubercular  molar  had  been  shed  and  its  alveolus  is 
obliterated. 

The  canine  alveolus  nteasures  41  mm.  fore  and  aft,  and  20  mm.  trans- 
versely, and  would  therefore  accommodate  a  tooth  nearly  as  large  as  that  of 
the  Machairodiis  ncogaens,  represented  by  Dr.  Burmeister  in  figure  S,  plate 
IX.,  of  his  description  of  that  animal,  found  in  the  Argentine  Republic* 
The  hiatus  back  of  the  canine  alveolus  is  16  mm.;  and  that  in  advance  is 
considerably  smaller  than  in  M.  ncogacns,  indicating  a  proportionatcl)' 
smaller  inferior  canine  tooth. 

The  alveolus  of  the  sectorial  molar  is  36  mm.  fore  and  aft,  and  would 
thus  indicate  a  considerably  smaller  tooth  than  that  of  M.  neogacus  as 
represented  in  the  plate  of  Dr.  Burmei.ster. 

In  comparison  with  the  skull  of  the  Bengal  Tiger  the  cranium  of  the 
fossil  has  nearly  the  same  size  and  proportions.  The  temporal  fossse  are  of 
much  greater  depth,  but  proportionately  of  less  width,  as  the  zygoma;  are 
not  so  prominent  laterally.  The  posterior  root  of  the  zygoma  is  deeper 
and  its  anterior  surface  more  vertical. 

The  mastoid  process,  very  much  larger  than  in  the  Tiger,  appears  as  a 
con.spicuous  fore  and  aft  compressed  cylindroid  process  directed  obliquely 
downward  and  forward  to  the  outer  side  and  extending  below  the  audi- 
tory bulla.  It  is  horizontally  truncated  and  transversely  notched  at.  the 
lower  extremity.  From  its  greater  prolongation  and  direction  the  archway 
to  the  auditory  meatus  is  of  much  greater  vertical  depth  than  in  the  Tiger, 
and  instead  of  expanding  is  contracted  below. 

The  paramastoid  process  is  a  pyramidal  tuberosity  behintl  the  base  of 
the  former  and  of  the  auditory  bulla,  tapering  horizontally  inward  to  the 
basi-occipital. 

The  auditory  bulla  is  fore  and  aft  laterally  compressed  oval.  Its  anterior 
extremity  is  impressed  with  a  pit  just  behind  the  entrance  of  the  carotid  canal. 

The  neural  foramina  at  the  base  of  the  cranium  and  those  of  the  sphenoid 
bone  directed  toward  the  orbit  have  about  the  same  character  and  relative 
position  as  in  the  Tiger.     The  median  part  of  the  cranial   basis  is  much 

•  Description  Phy«lq\ie  dc  la  Republique  ArRciitiiie  ;  Maimnlferes,  1881. 
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narrower  and  not  flattened  as  in  the  Tiger,  and  the  basi-occipital  is  more 
strongly  carinated  and  deeply  impressed  at  the  sides  for  muscular 
attachment. 

The  occiput  is  much  less  narrowed  above  than  in  the  Tiger,  and  its 
ridges  and  depressions  are  more  strongly  produced. 

The  glenoid  articulation  is  of  less  transverse  extent,  but  is  wider  fore  and 
aft,  especially  at  the  inner  part,  so  that  in  outline  it  appears  more  transverse- 
ovoid  than  elliptical. 

The  hard  palate  is  less  level  than  in  the  Tiger,  and  exhibits  the  same 
conspicuous  depressions  represented  in  Dr.  Burmeister's  figure  of  the  same 
part  in  Macltairodiis  ncogacus. 

Comparative  measurements  of  the  skull  of  Machairodus  Jloridaniis,  the 
cast  of  the  skull  of  M.  iieogaeus  of  Brazil,  from  the  Paris  Museum  speci- 
men, and  Dr.  Burmeister's  figures  of  the  same  animal  of  the  Argentine 
Republic  are  as  follows  ; 

Length  from  occipital  condyle  to  incisive 
border,      ...... 

Breadth  of  skull  at  widest  part  of  zygoma. 

Depth  of  skull  at  post-glenoid  tubercle. 

Distance  from  back  of  zygoma  to  incisive 
border,     ...... 

Breadth  at  mastoid  processes. 

Width  of  narrowest   portion  of  cranium. 

Breadth  at  paramastoid  processes,  . 

Breadth  at  occipital  condyles. 

Breadth  of  occiput  above  the  latter. 

Transverse  diameter  of  occipital  foramen. 

Length  of  occipital  condyle   from  above 

downward,        .  .  .38 

Width    of  space    between    the    auditory 

bulla;,  .  .  21 

Length  of  mastoid  process, 

Thickness  fore  and  aft, 

Breadth  of  face  at  sectorial  teeth,    . 

Breadth  of  face  at  canines, 

Fore  and  aft  space  of  the  teeth. 

Fore  and  aft  space  of  two  molars, 

Transverse  space  of  incisors,  . 

Width  fore  and  aft  of  canine   alveolus. 

Width  fore  and  aft  of  premolar 

Width  fore  and  aft  of  sectorial  molar  al- 
veolus,       n     •'  42     ■'  43 
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Florida.  Brazil.  Argei 

Length  of  palate  to  incisor  alveoli,  136  mm. 

Width  transversely  of  glenoid  articula- 
tion,         50     "  50 

Width  fore  and  aft  of  glenoid  articula- 
tion,      ...... 

Depth    of    face    at    infra-orbital    margin. 

Depth  of  zygoma,    .... 

Vertical  diameter  of  infra-orbital  foramen, 

Transverse,     "  "  " 

First  incisor  alveolus  fore  and  aft, 

First  incisor  alveolus  transversely,  . 

Second  incisor  alveolus  fore  and  aft,    . 

Second  incisor  alveolus  transversely. 

Third  incisor  alveolus  fore  and  aft. 

Third  incisor  alveolus  transversely,  ,        .       11" 

The  fossils  found  in  association  with  the  Macliairodiis  skull  are  mostly 
the  remains  of  young  animals  and  are  perhaps  remnants  of  the  feasts  of  the 
great  carnivore.  Those  of  the  Horse  consist  of  a  broken  cervical  vertebra, 
six  lower  molar  and  five  incisor  teeth.  The  specimens  accord  in  size  and 
other  respects  with  the  corresponding  parts  of  the  ordinary  sized  Domestic 
Horse,  presenting  no  anatomical  marks  of  having  beionged  to  a  different 
species.  The  molar  teeth  indicate  at  least  three  different  individuals  ;  half 
of  them,  including  the  last  of  the  series,  being  entirely  unworn.  Another 
last  molar  is  just  sufficiently  worn  so  as  to  exhibit  the  usual  characteristic 
folding  of  the  enamel  of  the  triturating  surface;  and  a  third  .specimen  is 
about  one-fourth  worn  away,  exhibiting  the  same  arrangement  of  the  enamel 
folding.  Of  the  incisor  teeth,  two  lateral  ones  are  folded  at  the  sides  and 
have  a  wide  groove  behind,  but  do  not  enclose  an  enamel  pit  as  in  the  other 
incisors  which  pertain  to  the  intermediate  ones  of  the  series. 

Remains  of  Horses,  not  distinguishable  in  anatomical  character  from  the 
corresponding  parts  of  the  Domestic  Horse,  are  of  frequent  occurrence  in 
our  quaternary  deposits  in  association  with  those  of  well-recognized  species 
and  genera  of  e.xtinct  animals.  Some  of  these  with  little  doubt  pertain  to 
the  Domestic  Horse  and  are  accidental  associates  of  the  other  fossils,  but 
there  appears  strong  evidence  that  many  if  not  most  of  them  actu- 
ally belonged  to  an  indigenous  species  of  Horse,  whose  osteological  and 
dental  characters,  so  far  as  we  know  them,  were  the  same  as  in  the  domestic 
animal.  In  this  view,  the  remains  of  the  Horse  found  in  association  with 
the  Macliairodus  skull  may  be  regarded  as  having  pertained  to  the  species 
which  I  have  elsewhere  named  Equits  fratcrnns* 

"  Proc.  Acad.  Nal.  Sc.  l.SoS,  U. 
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Fiotn  a  pliocene  shell  bcil,  cm  the  Caloosahatchic  River,  Florida,  Mr. 
W'illcox  obtained  some  remains  of  a  Horse  consisting  of  two  cervical  vcrtebr;u 
and  the  fragments  of  a  mandible  with  the  first  and  second  molar  teetii.  Tiie 
interior  of  the  jaw  fragment  is  filled  with  limestone,  witii  shells  oi  Pl(itn»/>is. 
etc.  Tlie  remains  in  no  respect  differ  from  the  corresponding  parts  of  tiie 
ordinary  sized  Domestic  Horse, and  probabK' pertain  iaxhc  Equiis  fralcniiis. 

The  remains  of  a  Llama  found  with  the  former  consist  of  a  single  speci- 
men, a  last  inferior  molar  tooth,  represented  in  figure  5,  plate  III.  It  is 
like  the  corresponding  tooth  of  the  recent  Aiichcitia  llaiita  of  South  America, 
but  is  larger.  It  probably  pertains  to  the  smallest  of  three  species  which  I 
recently  named  Aiiclicnia  viinimus,  minor  and  major,  from  a  number  of  bones 
found  in  association  with  those  of  a  Rhinoceros  and  Mastodon,  at  Archer, 
Levy  County,  Florida.     (Proc.  Acad.  Nat.  Sc,  p.  11,  1886.) 

Comparati\e  measurements  of  the  fossil  are  as  follows  ; 

Fossil  Llama.  Kcccnt  i.lama. 

Fore  and  aft  diameter  of  last  lower  molar,  35  mm.  26  mm. 

Transverse  diameter  at  fore  part,  .  .      13      "  12    " 

Tiie  remains  of  the  Elephant  of  the  rock  cre\ice  are  two  teeth.  Of  these, 
one  is  a  first  milk  molar  and  resembles  in  shape  and  size  the  corresponding 
tooth  of  the  Elcphas  primigcnius.diii  represented  in  Mr.  Leith  Adams'  Mono- 
graph on  the  British  Fossil  Elephants.  The  tooth  has  a  long  trihedral  crown 
with  a  pair  of  fore  and  aft  di\ergent  fangs.  The  rounded  triturating  surface 
exhibits  four  transverse  series  of  enameled  tubercles  enclosed  in  an  abundance 
of  cementum.  The  tubercles  in  succession  are  one,  two,  two  and  three,  and 
the  summits  of  most  of  them  are  just  worn  through  so  as  to  expose  the 
interior  dentine.  The  specimen,  represented  in  figures  6,  7,  plate  III.,  meas- 
ures 18.5  millimetres  fore  and  aft  and  17  millimetres  transversely. 

The  other  tooth,  presented  to  Mr.  Willcox  by  Mr.  E.  \V.  Agnew,  of 
Ocala,  represented  in  figures  8,  9,  is  an  upper  left  second  or  third  milk 
molar.  It  is  nearly  complete  and  is  worn  away  at  the  anterior  two-thirds, 
exposing  an  oval,  flat  triturating  surface  crossed  by  seven  enamel  lobes. 
The  unworn,  rounded  back  portion  of  the  crown  appears  to  contain  four 
additional  lobes.  The  worn  enamel  lobes  present  ellipses  with  wide  cemental 
intervals,  characteristic  of  the  so-called  coarse-plated  variety  of  the  Elcphas 
aincrkaniis,  or  the  E.  colinnbi.  A  single  fang  occupies  the  fore  part  of 
the  tooth,  followed  by  a  pair,  one  outer  and  the  other  inner,  and  behind  these 
is  a  quadrate  column  of  connate  fangs. 

The  measurements  of  the  tooth  are  as  follows : 

Fore  and  aft  diameter  of  the  crown,  ■  i  lO  mm. 

Greatest  thickness,        .....■•  46    " 

Fore  and  aft  diameter  of  the  worn  triturating  surface,       .  .  84 

Greatest  transverse  breadth  of  triturating  surface,         .         .  44    " 


DESCRIPTION    OF   VERTEBRATE    REMAINS    FROM    PEACE    CREEK, 

FLORIDA. 


BY   PROF.  JOSEPH   LEIDY. 


The  fossils  which  form  the  subjects  of  the  present  communication  are 
for  the  most  part  from  Peace  Creek,  F"lorida.  Some  of  them  were  obtained 
by  Mr.  Joseph  Willcox,  who  recently  visited  the  locality  accompanied  b)- 
Mr,  William  M.  Meigs.  The  gentlemen  were  aided  in  their  search  by  Mr. 
T.  S.  Moorhead,  manager  of  the  Arcadia  Phosphate  Company,  who  has 
since  sent  to  Mr.  Willco.x  additional  specimens  of  interest.  The  fossils  were 
collected  in  Peace  Creek,  at  Arcadia,  from  a  sand-bar  which  is  e.vposed  when 
the  water  is  low.  The  bar  is  explored  for  so-called  phosphates,  wliich  occur 
in  nodular  masses,  and  are  collected  in  large  quantities  for  commercial  pur- 
poses. Mr.  Moorhead  informed  Mr.  Willco.x  that  the  source  or  main  bed, 
from  which  the  materials  of  the  bar  are  chieflj'  derived,  extends  for  miles 
along  the  shores  of  Peace  Creek,  and  is  about  eight  feet  thick.  Others  of 
the  Peace  Creek  fossils  were  previously  received  b\'  the  writer  for  examina- 
tion from  the  Smithsonian  Institution. 

The  fo.ssils  of  Peace  Creek,  besides  a  number  of  mostly  uncharacteristic 
fragments  of  bones  and  other  specimens  undetermined,  consist  of  the 
following  : 

1.  Three  well-preserved  crowns  of  upper  molar  teeth,  and  fragments  of 
others  of  those  of  a  Tapir,  in  no  respect  differing  from  those  of  the  existing 
Tapiriis' amcricamis  of  South  America. 

2.  Teeth  of  Horses  ;  13  upper  molars,  7  lower  molars,  and  2  incisors,  of 
different  individuals  ranging  in  size  and  age.  They  indicate  animals  about 
the  size  of  ordinary  varieties  of  the  Domestic  Horse,  large  and  small,  but 
not  so  large  as  the  largest  variety  of  the  living  form.  In  several  of  the 
upper  molars,  the  worn  triturating  surface  e.xhibits  the  characteristic  enamel 
islets  with  a  somewhat  more  folded  condition  than  is  usual  in  the  Domestic 
Horse.  It  is  \ery  uncertain  whether  to  regard  these  teeth  in  part  or  whole 
as  having  pertained  to  an  indigenous  species  of  Equits.  or  to  view  them  as 
belonging  to  the  Domestic  Hor.se. 

Accompanying  the  teeth  is  an  ungual  phalanx  having  the  same  charac- 
ter and  size  as  the  corresponding  bone  of  the  Domestic  Horse.     Another 
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phalanx  and   an  astragalus,  in  the  collection    from   the  Smithsonian  Institu- 
tion, likewise  accord  with  the  same  bones  in  the  latter  animal. 

3.  An  interesting  fossil  from  Peace  Creek  is  a  pastern  bone  or  first 
phalanx,  which  I  suspect  to  belong  to  the  three-toed  Horse,  Hippothcrium. 
The  specimen,  represented  in  figure  2,  plate  III.,  indicates  a  small  animal  of 
slender  proportions.  It  is  related  in  size  with  an  astragalus  and  an  upper 
molar  tooth,  from  Archer,  Lev)'  Co.,  Florida,  on  which  were  based  the 
Hippothcriinn  iiigcninnn,  noticed  in  the  Proceedings  of  the  Academy  of 
Natural  Sciences,  p.  33,  Philadelphia,  J885.  The  three  specimens  accord 
in  size  with  one  another,  as  do  three  corresponding  specimens  from  Archer, 
Florida,  on  which  was  based  another  species  under  the  name  of  Hippo- 
thcriinn plicatile. 

The  pastern,  from  Peace  Creek,  regarded  as  belonging  to  Hippothcriinn 
iiigcnitum,  in  comparison  with  that  of  H.  plicatile  from  Archer,  and  another 
found  in  association  with  the  former  and  not  differing  from  the  pastern  of 
the  Domestic  Horse,  show  the  following  comparative  measurements  : 


Length  of  the  pastern, 

Trans\'erse  diameter  of  proximal  extremity, 

middle  of  shaft, 

distal  e.xtremity, 

The  astragalus  of  Hippotlieriuiii  ingcnuuin  from  Archer,  Levy  Count)', 
F"lorida,  is  represented  of  the  natural  size  in  figure  4,  plate  III.  It  differs 
in  no  respect  anatomically  from  the  corresponding  bone  of  the  Domestic 
Horse  except  size.  Its  comparati\'c  measurements  with  a  specimen  pertain- 
ing to  H.  plicatile  from  the  same  localitx',  and  another  of  the  Horse  from 
Peace  Creek,  are  as  follows  : 


Height  of  the  tibial  trochlea  internally. 
Width  of  the  tibial  trochlea  at  middle. 
Fore  and  aft  width  of  scaphoid  articulation. 
Transverse  width  of  calcanean  articulation. 

The  upper  molar  tooth  originally  described  as  characteristic  of  Hippo- 
thcriinn iiigenumii  is  represented  in  figure  3,  plate  III.  In  its  extreme 
length,  at  the  outer  fore  part,  it  is  47  mm.,  and  in  size  approximates  a 
similar  tootli,  from  the  phosphate  beds  of  Ashley  River,  South  Carolina, 
described  under  the  name  of  Hippotlieriuiii  vciiiistum,  in  Holmes'  Post- 
pliocene  Fossils  of  South  Carolina,  i860,  p.  105,  pi.  XVT.,  fig.  33.  In  the 
Ashley  specimen  the  inner  column  of  the  tooth  is  lost,  but  otherwise  the 
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airangcmcnt  of  the  cnamil  on  the  worn  trituiatiiiL;  surface  is  sufficiently 
hk-e  tliat  of  the  Archer  tooth,  as  represented  in  tlie  subjoined  woodcut, 
to  lender  it  probable  they  might  belong  to  the 
same  species.  However,  in  anotlier  specimen  from 
.\shie\-  Ri\ei-,  as  seen  in  fig.  32  of  the  work  just 
indicated,  tlu-  inner  eolunni  of  the  tooth  is  retained 
and  is  observed  to  be  cxlindrical  or  regularly  cir- 
cular in  transxerse  section,  whereas  in  tlie  Archer 
'  tooth     it     is     compres.sed    cj-lindrical    or    in    section 

elliptical,    from    which    difference  it   max-  be   inferred 
that  the  latter  pertains  to  another  species  from  the  former. 

Later,  an  additional  specimen,  received  from  Archer,  is  a  last  upper 
molar  referable  to  //.  higcniiniii.  It  is  scarcely  worn  and  so  closely  accords 
in  size  and  other  respects  with  the  tooth  above  described  as  even  to  render 
it  probable  it  may  have  belonged  to  the  same  individual. 

In  relation  w'ith  the  above,  it  is  a  fit  op|)ortunity  to  describe  a  few  re- 
mains of  another  species  of  Hippotltcriunit  previousl)-  noticed  in  the  Pro- 
ceedings of  the  Academy  of  Natural  Sciences  of  Philadelphia,  1882,  p.  290, 
under  the  name  of  Hippotlicrinin  montczitiiia.  The  "specimens,  submitted  to 
the  examination  of  the  author  by  the  Secretary  of  the  Smithsonian  Institu- 
tion, were  presented  to  it  b}'  Mr.  Ellis  Clarke,  Jr.,  who  obtained  them  from 
near  Lacualtipan,  Midalgo,  Mexico.  They  consi.st  of  a  couple  of  bone 
fragments  and  three  molar  teeth,  and  are  stated  to  ha\e  been  found  in  a  bed 
of  clay  beneath  one  of  shell  limestone  and  above  a  four-foot  bed  of  coal. 
The  strata  are  probably  of  late  tertiary  age. 

The  fossils  indicate  an  animal  smaller  than  Hippoilicriiiin  plicatilc  and 
about  the  size  of  H.  iitgeiiunm.  Of  the  bone  fragments,  one  is  the  upper 
extremity  of  a  metatarsal,  represented  in  figs.  5,  6,  plate  V.  It  exhibits  at 
the  sides  well-marked  impressions  of  the  lateral,  smaller  metatarsals.  The 
articular  end  measures  27  mm.  transxersely  and  23  mm.  fore  and  aft.  The 
other  fragment  is  the  extreme,  proximal  articular  end  of  a  pastern  repre- 
sented in  fig.  7,  of  the  same  plate.  It  is  considerably  wider  transversely 
than  the  corresponding  part  in  //.  ingciiuitiii  and  of  less  width  fore  and  aft, 
measuring  29  mm.  in  the  former  and  16.5  mm.  in  the  latter  direction.  It 
would  appear  to  indicate  a  broader,  less  thick  and  perhaps  shorter  foot  than 
in  //.  ingenuum. 

Of  the  teeth,  two  are  lower  molars,  apparently  from  different  individuals. 
( )ne,  a  fourth  or  fifth  of  the  series,  is  little  worn,  and  it  has  lost  its  exterior 
cementum.  It  is  about  2  inches  long  and  at  the  triturating  surface  is 
20  nmi.  fore  and  aft,  and  9  nmi.  transversely.  The  other,  probably  the  third 
molar,  is  about  half  worn,  but  is  broken  away  below  and  yet  retains  its 
exterior  cementum.  It  measures  19  mm.  fore  and  aft  and  II  mm.  tran.s- 
versely. 
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The  remaining  tooth,  the  most  characteristic  of  the  specimens,  is  an 
upper  molar,  probably  the  fourth  of  the  rit^ht  series,  represented  in  fig.  10, 
plate  \'.  It  is  but  little  worn;  just  sufficiently  to  expose  the 
course  of  the  enamel  folding  on  the  surface  of  the  tritu- 
rating surface,  represented  in  the  adjoining  woodcut.  It  is 
well  i)reser\'ed  and  retains  completely  its  exterior  cenien- 
tum.  It  is  a  little  larger  than  the  tooth  attributed  to  //. 
ingcninnu,  but  its  inner  enamel  column  is  nearly  double  the 
,  nimi  u/nmn.        ^.^^^  ^^^^  ^^j.    JiJ^,|^g^g,-       'Y\\&  measurements  of  the    tooth 

compared  with  those  of  corresponding  teeth  regarded  as  characteristic  of 
the  species  H.  iiigenuuin  and  H.  plicatilc  are  as  follows  : 

Fore  and  aft  diameter  externally. 

Transverse  diameter  at  middle. 

Fore  and  aft  diameter  of  internal  column 

4.  An  upper  true  molar  tooth  and  a  first  phalanx  of  an  O.x  according  in 
size  with  those  of  Bison  mncricaniis. 

5.  Fragments  of  antlers,  bones,  and  teeth  of  Deer,  not  differing  from  the 
corresponding  parts  of  Cen'us  7>irgi>iia7iiis. 

6.  Remains  of  the  American  Elephant.  Incidentally  Mr.  W'illcox  tells 
us  that  in  his  visits  to  Florida  he  had  received  information  of  the  occurrence 
of  teeth  of  the  Elephant  in  different  parts  of  the  State. 

A  nearly  entire  specimen,  a  last  upper  molar  tooth  of  huge  size,  repre- 
sented in  plate  VII.,  from  Peace  Creek,  was  presented  to  Mr.  Willcox  by  the 
finder,  Mr.  T.  M.  Rickards,  of  Candler,  Marion  County,  Florida.  In  its 
present  condition  it  weighs  24^  pounds,  and  it  now  measures  about  13 
inches  long  and  1 1  inches  in  breadth  fore  and  aft.  It  has  about  twen- 
ty-three constituent  plates  ;  the  exact  number  being  somewhat  obscured 
from  the  po.sterior  extremity  of  the  tooth  being  doubled  on  itself,  a  deformit)' 
which  is  not  uncommon  in  the  existing  l^lephant,  due  to  a  want  of  sufficient 
room  in  the  jaw  for  the  perfect  development  of  the  tooth.  The  worn  tritu- 
rating surface,  8  inches  fore  and  aft  and  3^  inches  transversely,  displa)'s 
ten  of  the  usual  characteristic  ellipses,  accortling  with  so  many  plates  or 
lobes  of  the  tooth. 

In  a  Monograph  of  the  British  Fossil  Elephants,  the  author,  Mr.  A.  L. 
Adams,  records  many  specimens  of  the  last  upper  molar  of  the  Elcplias 
primigeniiis.  In  the  dwarf  variety  of  this  to  the  largest  form,  the  tooth 
ranges  from  6^  inches  in  fore  and  aft  extent  to  twice  that  dimension,  and 
with  from  eighteen  to  twenty-seven  ridges,  or  constituent  plates,  w'hich, 
however,  hold  no  proportion  with  the  size  of  the  tooth.  In  the  largest 
molars,  from  10^  to  13^  inches  in  breadth,  eight  plates  occupied  a  .space 
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ranging  from  3!  to  5  inches.     In  the  Peace   Creel<  molar  eight  plates  of  the 
triturating  surface  occup}^  a  sjjace  of  6|  inches. 

In  a  recent  visit  to  London,  in  the  British  Museum,  the  writer  ob.served 
a  specimen  similar  to  the  Peace  Creek  molar,  labelled  Eh/'has  pniiiiffciiiiis, 
San  Felipe  de  Austin,  Texas. 

A  sketch  of  another  specimen,  preserved  in  the  cabinet  of  Wabash  Col- 
lege, Crawfordsville,  Indiana,  has  been  submitted  to  the  writer  by  Prof  K.  O. 
Hovey,  who  gives  the  weight  of  the  tooth  as  21)^  pounds  and  the  dimen- 
sions as  follows  :  Length  from  the  upper  back  to  the  lower  fore  part,  1 5 
inciies  :  height,  13  inches;  fore  ami  aft  breadth  of  the  triturating  surface,  7  j/ 
inches;  transverse  breadtii,  3 -;4  inches.  The  triturating  surface  of  tlie  sketch 
displa\s  about  a  dozen  transverse  ellipses  or  plates. 

Submitted  to  the  writer,  from  the  Smithsonian  Institution,  are  two  speci- 
mens pertaining  to  the  American  Elephant,  both  from  Peace  Creek,  and 
presented  to  the  Institution  by  Mr.  J.  ¥.  Le  Baron.  One  of  the  specimens 
is  the  intermediate  and  greater  portion  of  a  last  upper  molar  tooth  agreeing 
w  ith  the  corresponding  portion  of  the  tooth  above  described.  The  other 
specimen  is  the  greater  part  of  the  right  ramus  of  a  mandible  containing 
the  last  molar  tooth.  It  is  represented  in  figure  2,  plate  V^III.  The  jaw-bone 
accords  pretty  closely  with  the  corresponding  part  of  that  of  the  Elcplias 
primigenins  as  represented  in  Mr.  ..Adams'  Monograph  abo\e  quoted.  The 
tooth  is  worn  its  entire  breadth,  and  on  tiie  triturating  surface  measures 
10^4  inches  fore  and  aft  and  3!  inches  transversely,  and  displays  tweK'e 
ellip.ses  or  plates,  which  appear  to  be  the  complete  number  entering  into 
the  constitution  of  the  tooth.  Light  of  the  ridges  occupy  a  space  6| 
inches. 

In  the  museum  of  the  Academy  of  Natural  Sciences  of  Philadelphia  is 
a  specimen  consisting  of  the  posterior  and  greater  portion  of  a  last  molar 
tooth  from  the  Caloosahatchie  River,  Florida,  presented  by  Mr.  Hamilton 
Disston.  It  resembles  the  corresponding  portion  of  the  tooth  in  the  jaw 
fragment  abo\e  described.  Of  the  triturating  surface  ^,\  inches  are  occupied 
by  the  posterior  eight  constituent  plates. 

In  his  Monograph,  Mr.  Adams  sa\s  he  has  not  seen  a  lower  last  molar 
of  the  Elfplias  priiniginiiis  with  so  low  a  ridge  formula  as  eighteen  plates. 
He  records  a  number  of  specimens  ranging  from  9  to  13  inches  in  breadth 
with  from  nineteen  to  twenty-four  plates.  In  different  teeth  eight  plates 
occupied  a  space  ranging  from  3 '/(  to  5  inches. 

The  P'lorida  teeth  evidently  indicate  an  PLlephant  with  much  coarser- 
plated  molars  than  those  ascribed  to  the  EUphas  pninigcnius  of  P^urope, 
Northern  Asia  and  Northern  America.  As  first  distinctly  indicated  bj'  Dr. 
Falconer  (Pala;ontological  Memoirs,  i868.  Vol.  II.,  page  212),  they  pertain 
to  another  variety  or  perhaps  species,  which  he  named  the  Ehp/ias  Coluinhi, 
and  which  lived  in  the  regions  bordering  the  Gulf  of  Mexico. 
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7.  Perhaps  the  most  interesting  of  the  Peace  Creek  fossils  are  a  number 
of  dermal  plates  of  several  species  of  the  giant,  armadillo-like  Glyptodonts, 
heretofore  chiefly  known  from  their  remains  found  in  the  quaternar)-  forma- 
tions of  South  America. 

Five  specimens  submitted  to  my  examination  by  Mr.  Willco.x,  and  two 
others  by  Mr.  Meigs,  resemble  so  closely  two  similar  ones  from  bone  ca\- 
erns  of  Brazil,  represented  by  Dr.  Lund,  and  described  by  him  under  the 
name  of  Clilamydotheriiim  Hiniibo/dtii,''  that  it  is  not  improbable  the\'  ma\- 
have  belonged  to  the  same  species.  They  are  also  exceedingly  like  a  num- 
ber of  similar  specimens  recently  observed  by  me  in  the  collection  of  the 
British  Museum  and  labelled  with  the  same  name,  from  the  caves  of  Minas 
Garaes,  Brazil.  Four  of  the  Peace  Creelc  specimens  are  represented  in  fig- 
ures 3-6,  plate  IV.  Fi\e  of  the  plates  are  variably  hexahedral  in  the  outline 
of  their  breadth  as  exemplified  in  figs.  3,  6,  one  is  petagonal,  fig.  5,  and  the 
other  oblong  quadrate,  as  seen  in  fig.  4.  The  thinnest  hexagonal  plate, 
nearly  uniform,  is  8  mm.  thick  ;  three  other  hexagonal  plates,  nearly  alike  in 
thickness  in  different  parts,  are  from  y  to  10  mm.  thick  ;  the  pentagonal 
plate  is  from  7  to  13  mm.  thick  ;  and  the  oblong  quadrate  plate  is  7.5  mm. 
thick  at  one  extremity  and  1 1  mm.  at  the  other.  The  hexagonal  plate  of 
fig.  3  is  the  thickest,  and  measures  from  11  to  16  mm. 

The  exterior  surface  of  the  plates  to  within  3  to  5  mm.  of  the  borders 
is  elevated  and  is  everywhere  more  or  less  porous.  The  elevated  portion 
of  the  surface  is  somewhat  depressed  concentrically,  but  rises  in  a  variable 
low,  elliptical  eminence  centrally.  The  borders  of  the  plates  are  rugged, 
and  the  under  surface  is  slightly  concave  and  exhibits  a  few  perforations. 

The  hexagonal  plate,  figure  3,  is  49  mm.  in  its  greatest  breadth  ;  an- 
other is  55  mm.;  that  of  fig.  6  is  48  mm.  ;  and  another  is  45  mm.  The 
pentagonal  plate,  fig.  5,  is  44  mm.  broad;  and  the  oblong  quadrate  one,  fig. 
4,  is  55  mm.  in  its  greater  and  29  mm.  in  its  smaller  breadth. 

Since  writing  the  foregoing,  Mr.  Willcox  has  submitted  to  mj'  examina- 
tion a  collection  of  twenty-eight  additional  plates,  collected  in  Peace  Creek 
and  presented  by  Mr.  T.  S.  Moorhead.  Most  of  the  plates  accord  with 
those  already  described,  but  .several  are  different.  One  of  them  is  penta- 
hedral, oblong,  55  mm.  in  its  greater  and  36  nun.  in  its  smaller  breadth. 
One,  probably  a  marginal  plate,  is  pentahedral,  with  an  angular  border  above 
and  a  con\ex  bortler  below.  Another,  represented  in  fig.  I2,  plate  V., 
probably  a  marginal^ate,  is  pentahedral,  angular  at  the  upper  border  and 
convex  below,  and  wTtli  its  exterior  produced  in  a  conical  eminence  with 
the  apex  directed  downward.  Its  breadth  is  36  mm.,  its  height  about  the 
same,  and  its  thickness  to  the  apex  of  the  conical  eminence  22  mm. 

Of  fifteen  hexahedral  plates,  the  largest  is  52  mm.  in  its  greatest  breadth, 
35  mm.  in  its  smallest  breadth   and  15  mm.  in  thickncs-i  :  the  smallest  is  42 

'  Daiiskf  Vklunsk.  Sulskalt.,  Alliaiid.,  IMl,  ml.  XI. 
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mm.  ill  tlie  greater  and  33  mm.  in  the  lesser  breadth  and  9  mm.  in 
thickness. 

Several  of  these  plates  have  been  pre\iously  noticed  by  me  in  tlie 
I'roceedings  of  the  Academy  of  Natural  Sciences  of  Pliiladelpliia,  1889,  p. 
97,  and  are  referred  to  a  species  with  the  name  of  Glyptodon  scptciitrionalis. 
They  probably  belong  to  the  same  species  as  the  Chlauiydotluriuvi  Hitiii- 
holdtii  of  South  America. 

Other  Glyptodon  remains  from  Peace  Creek,  collected  by  Mr.  T.  S. 
Moorhead,  and  sent  to  Mr.  Willcox,  consist  of  five  dermal  plates,  which 
resemble  those  of  Hoplophorus  euphractiis  of  Dr.  Lund,  found  with  Chlainy- 
dothcritnn  Hinnboldtii,  in  the  bone  caverns  of  Brazil.  In  the  American 
Naturalist,  1888,  p.  345,  Prof  Cope  described  a  dermal  plate  of  a  Glypto- 
don from  Nueces  Co.,  Texas,  which  appears  to  be  of  the  same  kind  as  those 
under  consideration.  Prof  Cope  several  years  previously  reported  the  exist- 
ence of  a  nearly  complete  carapace  of  a  Glyptodon  in  the  National  Museum 
of  Mexico,  and  another,  together  with  the  jaws  and  teeth,  in  the  Museum  of 
the  School  of  Mines,  discovered  in  the  valley  of  Mexico.*  The  Texas 
specimen  Prof  Cope  refers  to  a  species  with  the  name  of  Glyptodon  peia- 
lifcriis,  and  says  it  is  of  the  same  type  as  the  Glyptodon  of  Mexico,  but  is 
doubtful  as  to  its  identity. 

The  Florida  plates  are  thick  and  hexahedral,  with  rugged  borders.  The 
exterior  surface  presents  a  nearly  circular  raised  area  surrounded  with 
smaller  areas  divided  from  each  other  by  radiating  grooves.  The  surfaces 
of  the  raised  areas  are  on  the  same  plane,  and  are  closely  pitted.  The 
dividing  grooves  are  also  pitted,  and  that  enclosing  the  circular  area  exhib- 
its to  one  side  two  larger  perforations.  In  the  specimen,  represented  in 
figure  9,  plate  IV.,  the  greatest  breadth  is  44  mm.,  and  the  thickness  19 
mm.  A  second,  rather  larger  specimen  has  the  same  thickness ;  a  third, 
about  the  same  size,  is  not  quite  so  thick,  and  a  smaller  specimen  is  16  mm. 
thick.  The  remaining  specimen,  represented  in  figure  i,  plate  VI.,  is  53 
mm.  in  its  greatest  breadth,  and  is  15  mm.  thick.  The  areas  of  its  outer 
surface  are  less  coarsely  pitted  than  in  the  others. 

Accompanying  the  foregoing  there  is  a  specimen  of  an  ungual  phalanx, 
somewhat  water-worn,  probably  pertaining  to  the  fore  foot  of  a  Glyptodon. 
It  is  52  mm.  in  length  along  its  upper  part,  and  is  28  mm.  high  and  30  mm. 
wide  at  base.  The  articular  surface,  somewhat  broken,  has  been  about  22 
mm.  wide  and  17  mm.  high. 

Among  the  Peace  Creek  fossils  sent  by  Mr.  Moorhead  to  Mr.  Willcox 
are  a  number  of  somewhat  enigmatic  character,  which  are  nevertheless  sup- 
posed to  be  dermal  bones  of  Glyptodonts.  They  bear  a  general  resem- 
blance to  the  conical  bones  of  the   tail  of   Glyptodon   or  SchistopUuriim 

•Proc.  Amer.  Philos.  Soc,  Phila.,  18S5,  2. 
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asper,  as  represented  in  Dr.  Burmeister's  plate  XL.,  in  the  Annales  del 
Museo  Publico  de  Buenos  Aires,  1870-74. 

A  specimen,  represented  in  figure  il,  plate  V.,  is  a  stout  cone  with 
the  apex  bent  downward.  The  base  is  thick,  irregularly  circular,  rounded 
and  imperfectly  defined  from  the  cone  by  a  shallow,  irregular  groove. 
Beneath,  it  is  slightly  concave,  and  the  sides  of  the  cone  are  smooth.  The 
greater  breadth  at  base  is  42  mm.,  the  smaller  38  mm.,  and  the  height  28 
mm.  A  second,  rather  larger  specimen  is  nearly  like  the  former.  A  smaller 
specimen  with  an  hexagonal  oval  base,  39  by  34  mm.  in  breadth,  is  19  mm. 
high  and  has  the  apex  to  one  side,  but  not  abruptly  bent  as  in  the  former. 

A  fourth  specimen,  smaller  than  the  preceding,  has  a  hexahedral  base, 
and  the  cone  partakes  in  a  measure  of  the  same  form.  It  is  30  mm.  in  its 
greater  breadth  and  20  mm.  high. 

Five  specimens,  most  alike,  have  the  form  of  an  oblique  cone  with  the 
apex  to  a  variable  degree  on  one  side.  The  base  is  circular  or  more  or  less 
rounded  polygonal,  slightly  concave  or  flat  beneath,  and  obtusely  rounded 
at  the  border.  It  is  also  more  or  less  defined  by  an  irregular  partial  groove. 
In  one  of  the  largest  specimens,  the  sides  of  the  cone  are  most  promi- 
nently convex,  and  the  apex  is  rather  abruptly  bent  so  as  to  overhang  the 
base.  In  a  second  specimen,  of  greater  width  in  one  direction  than  the 
former,  the  apex  of  the  cone  is  not  so  prominent  and  does  not  overhang 
the  base.  In  the  third  specimen,  nearly  as  broad  as  the  first,  the  cone  is 
much  depressed,  being  about  a  third  lower,  is  flattened  especially  on  the 
longer  side,  and  has  the  apex  straight  and  more  blunt.  The  remaining 
two  specimens,  of  which  one  is  represented  in  figs.  2,  3,  plate  VI.,  are 
nearly  the  same  size,  but  much  smaller  than  the  others.  They  are  flattened 
cones  with  the  apex  overhanging  the  base ;  the  one  being  considerably 
more  depressed  than  the  other.  The  measurements  of  the  specimens  are 
as  follows  : 

Greatest  breadth  of  base,  .  .    41  mm.  43  mm.  39  mm.  24  mm.  24  mm. 

Smallest         "  "  .        37     "      38     "      35     "      22     "      20     " 

Height  of  cone,         .         .         .    28     "       25     "      19     "       15     "       10     " 

A  dermal  bone,  of  much  greater  breadth  than  the  preceding  specimens, 
has  a  mammillary  eminence  most  prominent  to  one  side,  and  defined  from 
the  thick,  ovoidal,  flat  base  by  a  continuous  groove.  Its  greater  breadth 
is  57  mm.,  its  smaller  one  50  mm.,  and  its  height  23  mm. 

A  small  dermal  bone  with  a  hexagonal  base  has  a  conical  eminence  with 
the  apex  to  one  side.  Its  greatest  breadth  is  29  mm.,  the  smaller  26  mm., 
and  the  height  22  mm. 

Another  specimen  is  a  flat,  pointed  cone  with  an  elliptical  convex  base. 
Its  greater  breadth  is  24  mm.,  its  smaller  one  1 1  mm.,  and  its  iicight 
29  mm. 


24  mm. 

27  mm. 

34  mm. 

40    " 

37    " 
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Three  dermal  bones  of  greater  length  than  breadth  are  variably  curved 
conical,  and  ha\e  a  thick  base.  That  represented  in  figs.  lo,  ii,  plate  III., 
is  nearly  straight  and  has  its  base  nearly  flat.  In  another,  about  the  same 
size,  the  cone  is  most  curved  and  pointed,  and  the  base  is  thick  and  convex. 
In  the  remaining  and  largest  specimen,  the  cone  is  more  pyramidal  and  the 
base  thicker  and  convex.  It  is  hollow  and  contains  a  nucleus  which  rattles 
when  the  specimen  is  shaken.  The  measurements  of  the  specimens  are  as 
follows : 

Breadth  of  base,     .         .         .  '      . 
Height  of  cone,  .... 

A  more  enigmatic  specimen  than  the  conical  dermal  bones  abov'e  de- 
scribed is  the  one  represented  in  figures  7,  8,  plate  IV.  It  has  a  thick, 
elongated  hexagonal  basis,  from  which  spring  two  unequal  conical  tubercles 
separated  by  a  valley,  divided  by  a  grooved  ridge.  The  measurements  of 
the  specimen  are  as  follows  ; 

Length  of  the  bone,     .........  59  mm_ 

Thickness  of  the  base,     .         .         .         .         .         .         .         .  11" 

Breadth  opposite  the  larger  tubercle,  .         .         .         .         .         .  30     " 

Breadth  opposite  the  smaller  tubercle,     .....  24     " 

Height  at  the  larger  tubercle,       .         .  .         .         .         .         .  32     " 

Height  at  the  smaller  tubercle,         ......  30     " 

8.  Among  the  Peace  Creek  fossils  occurs  a  single  bone  of  the  Mcs^alo- 
tiyx  Jcffcrsonii,  a  first  phalanx,  like  that  represented  in  figures  3,  7,  plate  X., 
of  "  A  Memoir  on  the  Extinct  Sloth  Tribe  of  North  America."  The  length 
of  the  specimen  is  30  mm.,  its  depth  52  mm.,  and  its  breadth  32  mm. 

9.  Fragments  of  ribs  of  a  Manatee,  Manatus  aittiqiiiis. 

10.  Half  a  dozen  vertebrae  and  several  teeth  of  several  Cetacea  of  the 
family  of  the  Dolphins  ;  undetermined. 

1 1.  Remains  of  several  species  of  Emyds,  consisting  of  fragments  of 
the  carapace  and  plastron.  Among  them  the  only  specimen  sufficiently 
characteristic  for  determination  is  the  nuchal  plate  represented  in  fig.  i, 
plate  IV.  It  is  remarkable  for  its  deeply  sculptured  condition,  greatly  ex- 
ceeding in  this  respect  the  corresponding  bone  in  our  known  recent  species 
of  Einys.  The  areas  defining  the  scutes  which  impress  the  plate  are  deeply 
cut  and  are  crossed  by  prominent  ridges  separated  by  deep  furrows.  The 
fossil  probably  indicates  an  extinct  species,  for  which  the  name  of  Emrs 
eiiglypha*  has  been  proposed.  The  measurements  of  the  specimen  are  as 
follows  : 

»  Proc.  Acad.  Nat.  Sc,  1889,  97. 
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Length  of  nuchal  plate  in  median  line, 57  mm. 

Breadth  "      "  "      at  lateral  angles 72     " 

"       "      "  "       at  anterior  extremity,        .         .         .  •  37     " 

"      "  "       at  posterior  border 23.5  " 

Thickness  at  the  first  marginal  suture,  .         .         .         .         .         .  21     " 

Length  of  first  vertebral  scute  impression,  .         .         .         .  38     " 

Breadth  of    "         "  "  "  50     " 

Length  of  nuchal  scute  impression,  ......  20     " 

Breadth  of  first  marginal  scute  impression,    .         .  .         .  .  30     " 

12.  Fragments  of  the  carapace  and  plastron  of  one  or  two  species  of 
Trionyx,  undetermined. 

13.  Remains  of  a  huge  Tortoise  with  a  very  thick  shell,  estimated  to  have 
been  about  five  feet  in  length,  presented  by  J.  F.  Le  Baron  to  the  Smith- 
sonian Institution.  They  consist  of  a  number  of  fragments  of  the  shell  and 
some  of  the  limb  bones  of  one  individual  mingled  with  a  few  fragments  of 
the  shells  of  two  others.  A  number  of  the  specimens  are  so  imperfect  that 
I  have  failed  to  correlate  them. 

A  single  vertebral  plate,  of  greater  breadth  than  length,  is  hexagonal, 
with  the  exterior  surface  rugose  and  porous,  but  not  sculptured.  A  strong 
carina  beneath  marks  its  conjunction  with  the  corresponding  vertebrae.  Its 
measurements  are  as  follows  : 

Greatest  breadth  between  the  lateral  angles,         ....  150  mm. 

Breadth  at  the  anterior  border,         ......  lOO     " 

Breadth  at  the  posterior  border,  .         .         .         .         .         .  no     " 

General  thickness,   .........  30     " 

Depth  at  the  median  carina,         .         .         .         .         .         .         .       50     " 

Length  fore  and  aft  in  the  median  line,    .         .         .         .         .  lOO     " 

Of  two  fragments  of  costal  plates  one  is  135  mm.  wide  fore  and  aft  and 
is  25  mm.  thick. 

A  large  marginal  plate  is  everted  and  has  a  thick,  obtusely  rounded  free 
border,  rugose  or  much  eroded  in  the  specimen.  Its  upper  surface  forms 
a  continuous  concave  curve  from  the  inner  to  the  outer  border,  and  is 
crossed  about  the  middle  by  a  groove  defining  the  investing  scutes.  The 
under  part  of  the  plate  is  concave  above,  and  convex  below  where  marked 
by  the  scutal  areas.     The  measurements  of  the  specimen  are  as  follows : 

Breadth  in  a  straight  line  transversely  above,        ....  230  mm. 

Breadth  fore  and  aft  at  the  outer  border,  .  .  .         .  140     " 

Breadth  of  the  scutal  border  transversely  beneath,        .         .         .  170     " 

Thickness  toward  the  outer  border,         .         .         .         .         .  55     " 

Thickness  of  the  upper  or  inner  border,       .         .         .         .         .  22     " 
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Anotiicr  marginal  plate  of  mucli  less  breadth  than  the  fnraier  is  strongly 
conca\e  above  in  a  transverse  direction  and  has  the  free  border  obtusely 
rounded.  The  upper  surface  is  marked  by  grooves  above  and  below,  as  well 
as  along  the  middle,  separating  the  upper  scutal  areas  from  those  beneath 
the  plate;  but  this  condition  may  be  anomalous  in  the  specimen,  and  is  not 
obvious  in  others.     The  measurements  of  the  plate  are  as  follows : 

Width  in  a  straight  line  transversely,  ......     120  mm. 

Breadth  above  fore  and  aft,      .......  160     " 

Greatest  thickness,       .........       40     " 

Two  other  marginal  plates,  somewhat  mutilated,  have  nearly  the  size 
and  form  of  the  preceding,  but  have  their  free  border  acute,  and  resemble 
the  corresponding  everted  plates  in  the  Red-leg  Terrapin,  Emys  nigosa. 
They  are  crossed  by  grooves  of  the  investing  scutes,  but  do  not  exhibit 
those  running  near  the  outer  border  in  the  former  specimen. 

A  fragment,  the  outer  part  of  a  marginal  plate,  which  has  been  about 
200  mm.  in  breadth  fore  and  aft,  is  very  thick  and  rounded,  and  resembles 
in  these  respects  the  specimen  of  a  marginal  plate,  referred  to  Eiipachemys 
ritgosus,  from  the  phosphate  beds  of  Ashley  River,  S.  C,  described  in  the 
Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  1877,  p.  232, 
plate  XXXIV.,  figs.  4,  5.  It  is  uncertain  whether  it  belongs  to  the  same 
individual,  or  even  species,  with  the  former  specimens. 

Considerable  portions  of  the  anterior  and  posterior  extremities  of  a 
plastron,  which  in  its  entire  extent  was  upwards  of  four  feet  in  length.  The 
anterior  portion,  represented  in  figure  4,  plate  VI.,  consists  of  the  greater 
part  of  the  left  epiplastron  with  the  contiguous  part  of  the  entoplastron  and 
the  outer  portion  of  the  corresponding  hyoplastron,  and  part  of  the  right 
epiplastron.  The  posterior  portion  consists  of  the  posterior  and  outer  parts 
of  both  xiphiplastrons,  with  the  adjacent  outer  parts  of  both  hyoplastrons 
adjoining  the  inguinal  notches,  as  represented  in  figure  5,  plate  VI. 

The  plastron  beneath,  coextensive  with  its  fragments,  is  quite  flat,  rough 
and  porous,  but  nowhere  sculptured.  Its  anterior  extremity  is  moderately 
projecting  beyond  the  postero-lateral  borders  of  the  gular  scute  areas.  The 
po.sterior  or  caudal  notch  is  broad  and  shallow. 

The  groove  defining  the  gular  scute  area  behind  crosses  the  epiplastron 
in  advance  of  the  middle,  at  first  curving  inward  from  the  free  margin  of  the 
plastron,  and  then  abruptly  backward  and  inward  on  the  anterior  extremity 
of  the  entoplastron.  The  area  of  the  pectoral  scute  is  large,  and  the  groove 
defining  it  behind  passes  in  a  slightly  oblique  line  from  the  axillary  notch 
backward  and  then  turns  directly  inward.  The  groove  defining  the  caudal 
scute  areas  in  front  crosses  the  .xiphiplastrons  a  short  distance  back  of  their 
middle,  making  an  abrupt  bend  at  the  outer  third  of  its  course. 
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Measurements  of  the  plastron,  in    part  approximate  and  estimated,  are 
as  follows  : 


Length  of  anterior  extremity  in  median  line  to  a  level  with  the 

bottom  of  the  axillary  notches,     ......  280  mm. 

•Length  of  posterior  extremity  to  a  level   with  the  bottom  of  the 

inguinal  notches,      ........  260  " 

Depth  of  axillary  notch  from  fore  part  of  epiplastron,  .         .          .  390  " 

Depth  of  inguinal  notch  from  end  of  xiphiplastron,          .         .  315  " 

Breadth  of  plastron  at  bottom  of  axillary  notches,       .         .         .  5  20  " 

"                    "                  "              inguinal       "          .         .         .  520  " 

"        at  posterior  groove  of  the  pectoral  scutes,       .         .         .  640  " 

"        at  anterior  groove  of  the  femoral  scutes,     .         .         .  640  " 

Greatest  thickness  of  epiplastron  at  median  suture,      .         .         .  70  " 

Breadth  of  xiphiplastron  along  anterior  suture,         .         .         .  250  " 

Greatest  thickness  of  hyoplastron,       .         .         .         .         .         .  46  " 

Breadth  of  entoplastron,           .......  250  " 

Breadth  of  caudal  notch,      ........  200  " 

Depth  of          "           "                45  " 

Thickness  of  hyoplastron    near   bottom   of  inguinal    notch    at 

groove  of  the  inguinal  scute,         .         .         .         .         .          .  90  " 

Breadth  of  xiphiplastron  along  anterior  groove  of  the  caudal  scute,  i  So  " 

Length  of  caudal  scute  area  laterally,  .          .         .         .         .         .  100  " 

The  specimens  of  the  limb  bones  consist  of  fragments  of  the  bones  of 
the  shoulder  and  pelvis  of  one  side,  the  shaft  of  a  humerus,  a  mutilated 
femur,  and  a  tibia,  all  of  which  resemble  the  corresponding  bones  of  recent 
Tortoises.  Of  the  scapula,  the  intermediate  portion  with  the  glenoid  articu- 
lar surface  is  preserved.  The  adjacent  part  of  the  acromial  process  is  47 
mm.  in  its  greater  and  22  mm.  in  its  lesser  diameter. 

A  mutilated  coracoid  from  the  glenoid  articulation  is  155  mm.  long,  and 
at  the  articulation  is  60  mm.  in  breadth. 

The  shaft  of  a  humerus  is  much  more  robust  than  the  coiresponding 
portion  of  the  femur.  The  deltoid  insertion,  strongly  marked,  extends  to 
near  the  middle  of  the  shaft.  A  shallow  but  conspicuous  groove  descends 
from  the  front  of  the  latter  towards  the  outer  condyloid  ridge  and  appears 
to  substitute  the  vascular  canal  in  a  nearly  similar  position  in  recent  Tor- 
toises.    The  measurements  of  the  specimen  arc  as  follows  : 


Circumference  of  shaft  of  humerus  where  narrowest, 
Fore  and  aft  diameter  "  "  " 

Lateral  "  "  "  " 

Breadth  of  distal  extremity,  estimated. 


125  mm. 
41     " 

43     " 
76     " 
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The  measurements  of  the  femur,  figure  6,  plate  VI.,  are  as  follows  ; 

Length  of  femur,                       .                  .         .                  .         .  210  mm. 

Breadth  of  pro.\imal  end,  head  antl  outer  trochanter,             .  100  " 

Breadth  of  head  laterally,          .         .         .         .         .         .         .  80  " 

"       fore  and  aft,  65  "  ^ 

Circumference  narrowest  part  of  shaft,      .....  140  " 

Diameter  fore  and  aft,           .......  40  " 

"        laterally,            33  " 

Breadth  of  distal  extremity  transversely,      ....  80  " 

"            fore  and  aft  externally,           .         .  60  " 

The  tibia,  figure  7,  plate  VI.,  closely  resembles  the  same  bone  in  recent 
Tortoises.     Its  measurements  are  as  follows  ; 

Extreme  length  outwardly,       .         .          .         .         .         .         .  152  mm. 

Length  in  front  at  the  middle,      .         .         .         .         .         .  143  " 

Circumference  of  shaft  where  narrowest,           ....  85  " 

Fore  and  aft  diameter         "             "                ....  23  " 

Lateral                  "                "              "                     ....  26  " 

Breadth  of  head  transversely.       ......  63  " 

"                "       fore  and  aft,             ......  46  " 

Breadth  of  distal  end  transversely,        .....  46  " 

"               "         "     fore  and  aft,             .....  36  " 

The  species,  which  seems  to  be  distinct  from  known  forms,  may  be  named 
Tcstudo  crassisciitata. 

14.  Two  vertebra  of  a  large  serpent,  undetermined. 

15.  Several  teeth,  a  fragment  of  the  mandible,  and  several  dermal  plates 
of  a  Crocodile,  probably  the  Alligator  mississippicnsis.  A  dermal  plate  has  its 
greater  breadth  70  mm.  and  its  shorter  53  mm.  Its  boss  is  elliptical  and 
thick,  43  mm.  by  15  mm.  and  27  mm.  high.  A  smaller  plate,  represented 
in  fig.  2,  plate  IV.,  is  50  by  45  mm.  in  breadth,  and  has  its  boss  40  by  20 
mm.  broad  and  is  24  mm.  high. 

16.  Associated  with  the  foregoing  are  a  few  remains  of  fishes  consisting 
of  several  vertebra;  of  Sharks  and  Teleosts,  the  swollen  interspinal  bone  of 
Ephippiis  gigas,  several  large  caudal  spines  and  dermal  tubercles  of  rays  and 
teeth  of  Diodon,  Myliobates,  Oxyrliina  and  Galcoccrdo. 


NOTICE  OP   SOME    MAMMALIAN    REMAINS  FROM   THE  SALT  MINE 
OF  PETITE  ANSE,  LOUISIANA. 


BY   PROF.  JOSEPH   LEIDY. 


The  subject  of  the  present  communication  is  a  collection  of  fossil  bones 
and  teeth  from  the  salt  mine  of  Petite  Anse  Island,  on  the  coast  of 
Louisiana. 

The  fossils  were  presented  to  the  Smithsonian  Institution  in  1883  and 
1884,  by  Mr.  William  Crooks,  of  the  American  Salt  Works,  New  Iberia, 
Louisiana,  and  were  submitted  to  the  examination  of  the  writer  by  the 
Secretary  of  the  Institution,  the  late  Prof.  Baird. 

Several  letters  accompanying  the  collection  give  the  information  that  the 
fossils  were  found  while  sinking  an  air  shaft,  to  the  salt  mine,  in  a  ravine 
the  surface  of  which  is  about  20  feet  above  mean  tide  ;  the  hills  bounding 
the  ravine  being  from  20  to  50  feet  higher.  The  bed  of  salt  at  this  point  is 
from  19  to  21^  feet  below  the  surface  of  the  ravine  and  thus  practically 
about  the  sea  level.  The  overlying  strata  consist  of  the  following  :  i,  super- 
ficial sandy  soil,  6  feet;  2,  sands,  4  feet;  3,  black  earth,  like  that  of  the 
neighboring  bogs,  containing  fragments  of  potter)',  4  feet;  4,  sands,  2  feet; 
5,  dark  coarse  sand  and  gravel,  in  contact  with  the  salt  bed,  and  varying  in 
depth  from  6  inches  to  2  feet  according  to  the  dip  of  the  latter  bed.  In 
this  deepest  layer  the  fossil  bones  together  with  vegetal  remains  were  found, 
many  of  them  close  to  if  not  actually  in  contact  with  the  salt.  The  bones 
and  teeth  are  stained  chocolate  brown  and  black,  are  otherwise  little  altered, 
and  are  not  rolled  or  water-worn.  They  consist  of  remains  of  Mastodon 
americanus,  Mylodon  and  of  a  Horse.  The  Mastodon  remains,  besides 
several  fragments  of  vertebrse  and  other  bones,  consist  of  well-preserved 
molar  teeth,  the  last  two  of  the  lower  series. 

The  remains  of  Mylodon  consist  of  a  mutilated  malar  bone,  a  cervical, 
two  thoracic  and  four  caudal  vertebra;,  the  distal  articulation  of  a  humerus, 
two  tibiae,  an  ungual  phalanx,  and  three  teeth. 

The  malar  bone,  with  its  three  branches,  nearly  resembles  that  of  Mylo- 
don robiisUis,  as  represented  in  plate  II.  of  Owen's  "  Description  of  the 
Skeleton  of  an  Extinct  Gigantic  Sloth,"  London,  1842. 

The  distal  fragment  of  a  humerus  exhibits  the  radio-ulnar  articulation, 
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which  is  like  that  of  Mylodon  robustus,  as  represented  in  the  same  work. 
The  breadth  of  the  articulation  is  130  mm. 

The  tibia,  of  which  a  representation  is  given  in  figure  i,  plate  V.,  also 
closely  resembles  that  of  the  Mylodon  rolmstus,  both  in  its  form  and  propor- 
tions, as  given  in  Prof  Owen's  figures,  plate  XX.,  of  the  work  above 
mentioned.  It  is  a  short,  exceedingly  robust  bone,  the  breadth  of  the  proxi- 
mal extremity  being  upwards  of  three-fourths  its  length.  The  shaft, 
compressed  cylindroid  and  expanding  towards  the  extremities,  at  its  nar- 
rowest part  is  nearly  twice  the  width  transversely  that  it  is  fore  and  aft.  The 
proximal  surface,  reniform  in  outline,  exhibits  the  usual  pair  of  articular 
surfaces.  Of  these,  the  outer,  very  much  the  larger,  is  oval  and  deeply  con- 
cave, with  its  longer  diameter  directed  obliquely  from  before  inward  and 
backward.  The  outer  articular  surface,  nearly  plane  except  a  small  portion 
behind,  is  half  circular  outwardly  and  forms  two  sides  of  a  square  inwardly. 
The  patellar  tubercle  is  a  thick  triangular  eminence  bent  outwards.  Beneath 
the  tuberosity  supporting  the  outer  condylar  surface  is  that  for  the  fibula ; 
a  large  elliptical  plane  sloping  from  without  inward  and  backward  and 
looking  downward,  and  surrounded  with  a  thick  rugged  border  for  liga- 
mentous attachment. 

The  distal  extremity  of  the  tibia  presents  the  articular  surface  of  the 
ankle-joint  divided  into  three  portions,  of  which  the  inner  two  are  for  the 
astragalus,  and  the  third,  smallest,  outer,  half  circular  one  for  the  fibula.  Of 
the  astragalar  articulation  the  inner  division  is  a  deep,  half  conical,  concave 
recess ;  the  outer  a  wide,  reniform,  nearly  flat  or  slightly  concave  surface. 

The  internal  malleolus  presents  a  deep,  wide  groove  descending  obliquely 
from  the  back  of  the  shaft  forward  for  the  flexor  and  adductor  tendons  of 
the  foot.  The  outer  part  of  the  distal  extremity  forms  a  thick,  rough 
tuberosity  for  ligamentous  attachment  with  the  fibula. 

The  measurements  of  the  tibia  are  as  follows  : 

Extreme  length  along  the  inner  border,  .....  233  mm. 
Length  along  the  fibular  border,       .... 

Breadth  of  proximal  extremity, 

Longer  diameter  of  the  inner  condylar  articulation. 

Shorter        "  "         "  "  " 

Transverse  diameter  of  outer  articulation. 

Fore  and  aft       "  "  "... 

Extreme  breadth  of  distal  cxtrcmitj', 

Greater  "  "  "         fore  and  aft. 

Breadth  of  distal  articulation  transversely, 

"  "  "  "  fore  and  aft,  . 

Greater  breadth  of  upper  fibular  articular  surface,    . 
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Circumference  of  shaft  where  narrowest, 
Transverse  diameter  "  " 

Fore  and  aft       "  "  " 


236  mm. 
92     " 

54     " 


Louisiana  specimens. 

Missouri  specimens. 

10  in. 

10  in.  iQi^  in. 

7^" 

r    8     .<       f;  7        << 

5t\  " 

5     "    5^    " 

9%" 

9>^"     lOi'^" 

In  comparison  with  two  tibi?e  of  Mylodon  har/nni,  from  Missouri,  re- 
ferred by  Dr.  Harlan  to  the  Oryctcrotlicriitm  niissouriinsc,  in  "A  Description  of 
the  Bones  of  a  New  Fossil  Animal  of  the  Order  Edentata,"  American  Jour- 
nal of  Science  and  Arts,  1S43,  69,  the  cori'esponding  measurements  are  as 
follows : 

Total  length, 

Transverse  diameter  pro.ximal  e.xtrcmity, 

"  "  distal  " 

Circumference  at  middle  of  shaft,    . 

In  comparison  with  the  tibia  of  Mylodon  rolmstus,  as  described  in  Prof 
Owen's  memoir,  the  measurements  are  as  follows ; 


Greatest  length  along  the  middle,     . 
Smallest  circumference  of  the  shaft, 
Breadth  of  proximal  articular  surface, 
"         "    distal  "  " 


The  ungual  phalanx,  represented  in  figure  2,  plate  V.,  resembles  that  of 
the  second  toe  of  the  hind  foot  of  Mylodon  robustns,  as  seen  in  Prof. 
Owen's  figures  in  the  work  above  indicated.  It  pertains  to  the  largest  of 
the  four  toes  of  the  foot.  The  specimen  has  its  osseous  sheath  of  the  nail 
broken  away,  e.xcept  the  root  or  base.  The  lower  part  of  this  extends  nearly 
half  the  length  of  the  bone  beneath.  The  matrix  of  the  claw  is  thick  and 
transversely  convex  above  as  well  as  in  the  length.  The  measurements  of 
the  specimen  are  as  follows  : 


Mylodon  harlaui. 

M.  robustus. 

10  in. 

8  in.  6  lines. 

9    "   5  lines. 

8  "    6     " 

•     7    " 

6  "    6     " 

4    '■  6    " 

4  "    6     •' 

Extreme  length  to  the  end  of  the  bone, 
Depth  obliquel}'  at  the  proximal  extremity. 
Transverse  breadth  at  the     "  " 


166  mm. 
65     •• 
50     " 


In  comparison  with  the  coriesponding  phalanx  of  Mylodon  robustus  as 
given  in  Prof.  Owen's  memoir,  the  measurements  are  as  follows  : 


Length,     .... 
Greatest  height  near  middle, 
Circumference        "  " 

Breadth  "  "     . 


M.  harlani. 

M.  robustus. 

6  in.  8  lines. 

5  in.  4  lines. 

2  "    2     " 

I   "    10   " 

6  "   2     " 

6  "    3     " 

I  "    3     " 

I  "   9     " 
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The  three  teeth  above  indicated,  from  their  association  with  the  bones 
just  described,  and  from  their  relation  with  others  previously  referred  to 
Mylodon  liarlani,  are  regarded  as  also  belonging  to  this  species,  the  den- 
tition of  which  is  yet  imperfectly  known. 

One  of  the  specimens  accords  in  form  and  size  with  the  third  molar 
contained  in  the  fragment  of  a  mandible,  from  Big-bone-lick,  Kentuck)',  on 
which  the  species  was  originally  established,  represented  in  figures  1,2, 
plate  XIV.,  of  "A  Memoir  on  the  Extinct  Sloth  Tribe  of  North  America," 
by  the  writer.  It  also  accords  in  character  with  an  isolated  tooth  of  the 
Mylodon  harlatn,  from  Missouri,  referred  by  Dr.  Harlan  to  Orycicrothcrmin 
missouricnse,  represented  in  figs.  3,  4,  plate  I.,  of  the  American  Journal  of 
Science  and  Arts  for  1843. 

The  triturating  surface  of  the  tooth,  the  greater  part  of  its  extent,  forms 
a  horizontal  plane,  worn  off  in  a  short  slope  at  the  inner  fore  and  outer 
parts  and  with  a  concave  pit  on  the  inner  lobe.  The  breadth  of  the  tooth 
at  the  middle  obliquely  from  without  forward  and  inward  is  28  mm.  ;  the 
fore  and  aft  breadth  of  its  inner  lobe  24  mm.  and  of  its  outer  lobe  14  mm. 
At  the  constriction  between  the  lobes  it  is  12  mm. 

A  second  specimen  accords  in  form  and  size  with  the  first  lower  molar 
retained  in  a  fragment  of  the  mandible  of  Mylodon  harlani,  from  Missouri, 
represented  in  figure  2,  plate  III.,  of  Dr.  Harlan's  description  above  indi- 
cated. The  tooth  is  reniform  in  transverse  section,  and  in  this  respect 
accords  with  a  fragment  of  the  tooth  in  the  mandibular  specimen  on  which 

the  species  was  first  established.  The 
biting  extremity  is  remarkably  dif- 
ferent from  that  of  the  corresponding 
tooth  of  Mylodon  rod/tsfns,  as  repre- 
sented in  the  plates  of  Prof  Owen's 
nu-nioir,  in  which  it  ends  in  a  single 
slightly  oblique  plane.  In  the  speci- 
men under  consideration,  as  repre- 
sented in  figure  3,  plate  V.,  and  in  the 
subjoined  woodcut,  it  forms  an  acute 
]i\-ramid,  from  the  apex  of  which  a 
sharp  crcjst  extends  inward  and 
downward ;  and  from  the  crest  a 
plane  slopes  downward  and  forward, 
and  a  steeper,  longer  and  curved 
surface  descends  behind  ;  so  that  the  tooth  resembles  more  the  tooth  of  the 
living  two-toed  Sloth,  U//att,  than  that  of  the  Mylodon  robustus,  or  the  more 
posterior  molars  of  the  species  to  which  the  tooth  belongs. 

The  remaining  tooth,  regarded  as  a  first  upper  mo\z.x  o^  Mylodon  liarlani, 
figure  4,  plate  V.,  is  also  remarkably  different  from  the  corresponding  tooth 


First  lower  molar   tooth,  Mylodon    harlani. 
outline  of  upper  extremity ;  2,  transverse  section 
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St  ui>in.T  molar  tooth,  Mjlodon  harlani.    1,  outline  of 
lower  extremity  ;  2,  transverse  section. 


of  J/,  ro/'iistiis.  Its  proportions  iiulecd  arc  so  different,  tliat  it  may  be  cjiies- 
tioncd  whether  it  really  belontjeil  to  the  same  animal  as  the  precedin^r  speci- 
mens, and  if  so,  in  view  also  of  the  difference  in  the  first  lower  molar  tooth, 
whether  it  does  not  indicate  another  genus.  It  resembles  more  nearly  the 
first  molars  of  both  jaws  of  iMi-gtt/«in:v  in  its  proportions  and  form  than  it 
iloes  the  corresponding  teeth  of  Mylodon  robiisdis.  In  its  proportions  it  is 
like  the  last  lower  molar,  but  in  form  is  more  like  the  first  oviito{  Mi-galonyx. 
In  transverse  section  it  is  elliptical,  more  convex  internally,  somewhat  fiat- 
tened  externally  and  indented  sli-htly  along  the  anterior  third.     The  biting 

extremity  descends  in  a  point 
at  the  anterior  third,  but  to  a 
far  less  degree  than  in  the  lower 
tooth.  The  point  extends  in  a 
transverse  crest  whence  the 
triturating  surface  slopes  for- 
ward in  a  short  plane,  and  back- 
ward in  a  longer  sloping  con- 
cavity. An  outline  of  the  ex- 
tremity of  the  tooth  and  of  the 
transverse  section  are  repre- 
sented in  the  subjoined  wood- 
cut. The  fore  and  aft  diameter 
of  the  tooth  is  33  mm.,  the  transverse  diameter  18  mm. 

The  remains  of  the  Horse,  of  the  Petite  Anse  collection,  consist  of  half 
a  dozen  broken  vertebrae,  portions  of  several  limb  bones,  fragments  of  a 
mandible  and  a  number  of  teeth  of  several  individuals  which  were  about  the 
size  of  the  largest  variety  of  the  Domestic  I  lorse.  Though  they  present 
no  anatomical  characters  distinguishing  them  from  the  corresponding  parts 
of  the  latter,  from  the  circumstances  under  which  they  were  found,  in  asso- 
ciation with  the  remains  of  undoubted  extinct  animals,  and  at  a  considerable 
depth,  taken  into  consideration  with  similar  evidence  from  other  sources,  it 
is  rendered  probable  that  they  belonged  to  an  indigenous  and  extinct  species 
of  Horse. 

Two  specimens  of  the  atlas  show  the  following  measurements  : 

Breadth  at  the  anterior  or  condylar  articulation,  .     91mm.     98  mm. 

Fore  and  aft  length  of  the  vertebral  arch,  .  .         .         40    "         40     " 

The  distal  extremity  of  a  humerus  at  the  articulation  is  84  mm.  in 
breadth. 

The  distal  extremity  of  a  radius  is  83  mm.  in  breadth,  and  at  the  carpal 
articulation  is  68  mm.  wide. 

The  distal  extremity  of  a  tibia  has  the  greater  breadth  95  mm.  and  fore 
and  aft  54  mm. 
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The  teeth  consist  of  nine  upper  and  five  lower  molars  and  five  incisors, 
and  appear  to  have  pertained  to  three  different  individuals.  Seven  of  the 
upper  molars  seem  to  have  belonged  to  the  same  individual,  young  but 
mature;  the  teeth  being  but  slightly  worn.  One  of  them  measures  along 
the  fore  part  of  its  outer  curvature  1 12  mm.  in  length.  Two  other  upper 
molars  appear  to  have  belonged  to  an  older  and  somewhat  smaller  indi- 
vidual;  and  the  lower  molars  to  a  third,  larger  and  still  older  individual. 
The  teeth  have  the  sharper  part  of  their  roots  broken  away  as  if  they  had 
been  somewhat  water-rolled,  and  their  cavities  are  filled  with  indurated 
gravel. 

Specimens  of  upper  molars  of  the  Horse  found  under  similar  circum- 
stances as  the  preceding,  when  approximating  in  size  more  or  less  those  of 
the  largest  variety  of  the  Domestic  Horse,  and  exhibiting  on  the  worn 
triturating  surface  of  the  teeth  a  variably  greater  degree  of  folding  of  the 
enamel  than  usual  in  the  latter,  have  been  supposed  to  belong  to  an  indige- 
nous extinct  species,  which  was  named  by  Dckay  the  Eqims  major. 

Other  specimens  of  upper  molar  teeth,  found  associated  with  the  former 
or  under  similar  circumstances  alone,  not  differing  in  any  respect  from  those 
of  ordinary  varieties  of  the  Domestic  Horse  more  than  the  teeth  of  this  do 
among  themselves,  have  been  conjectured  to  indicate  another  indigenous 
species,  for  which  the  name  of  Equus  frateriius  has  been  proposed.  Ad- 
mitting the  probable  former  existence  of  these  two  indigenous  species, 
many  specimens  which  have  been  found  of  intermediate  character  render  it 
impossible  in  many  cases  to  separate  or  distinguish  them. 

The  remains  of  the  Horse  of  the  salt  mine  of  Petite  Anse,  from  their 
relative  size  and  the  in  general  somewhat  greater  degree  of  complexity  of 
folding  of  the  enamel  in  most  of  the  upper  molar  teeth,  we  would  refer  to 
the  Eqmis  major. 

The  adjoining  figure  represents  one  of  the  .specimens,  an   upper  first 

large  molar  tooth,  in  which    the  triturating    surface    presents  no   greater 

degree  of  folding  of  the  cnariiel  than  is  usual 

in  the  Domestic   Horse.     The  tooth  presents 

the  following  measurements  : 

Length  of  crown  at  its  back  outer 

border, 50  mm. 

Fore  and  aft  breadth  of  the  tritura- 
ting surface,  ...  44     " 

Transverse  breadth,       .         .         .         30     " 
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The  second  figure  represents  a  third  large  upper 
molar,  in  which  the  triturating  surface  presents 
rather  more  folding  of  the  enamel  than  is  com- 
monly observed  in  the  corresponding  tooth  of  the 
Domestic  Horse.  The  measurements  of  the  tooth 
are  as  follows  : 

Length  of  crown  at  the  fore  part  outward,     70    mm. 
Fore  and  aft  breadth  of  triturating  surface,     31.5    " 
Transverse         "  "  "  1 1       " 


An  inferior  molar  measures  ^^  mm.  fore  and  aft  and  22  mm.  trans- 
versely. 

A  lateral  incisor  has  no  pit,  but  is  slightly  incurved  at  the  sides.  It  is 
20  mm.  in  breadth.  An  intermediate  incisor  on  the  worn  triturating  sur- 
face is  22  mm.  broad  transversely  and  13  mm.  fore  and  aft. 

Incidentally  maybe  described  a  specimen,  the  fragment  of  an  upper  jaw 
with  teeth  of  a  Horse,  submitted  to  my  examination  by  Prof.  A.  H.  Worthen, 
State  Geologist,  Springfield,  Illinois.  It  was  found  in  a  bog  on  the  confines 
of  Bond  and  Fayette  County,  Illinois.  A  view  of  the  triturating  surfaces 
of  the  teeth  is  represented  in  the  subjoined  woodcut. 


The  teeth  in  the  jaw  consist  of  the  anterior  small  premolar  and  the 
succeeding  three  large  ones,  all  worn  sufficiently  to  di.splay  the  course  of 
the  enamel  on  the  triturating  surfaces.  From  the  size  of  the  teeth  and  the 
greater  degree  of  folding  of  the  enamel  than  is  seen  in  ordinary  varieties  of 
our  Domestic  Horse,  I  suspect  the  specimen  to  belong  to  the  indigenous 
S[)ecies  Equus  major ;  though  it  may  be  a  fragment  from  a  variety  of  the 
introduced  Horse.  In  the  specimen,  in  the  maxilla,  which  is  preserved  in 
advance  of  the  premolars  to  the  premaxillaiy  articulation,  in  a  distance  of 
3j^  inches,  there  is  no  trace  of  a  canine  alveolus.  The  measurements  of 
the  fossil  are  as  follows  ; 
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Length  of  maxilla  from  behind  the  fifth  molar  alveolus  to  the 

premaxillary  articulation,              ......  224  mm. 

Fore  and  aft  diameter  of  first  premolar,          ....  9  " 

"             "          "             second    "            .....  42  " 

"              "           "              third         "                  ....  32  " 

"              "           "              fourth      "             .         .         .          .         .  jJ  " 

Transverse  diameter  of  first  premolar,             ....  5  " 

"                  "               second     "               .....  30  " 

"                  "              third  and  fourth  premolar,          .         .  31  " 


(^•^"^T^^^ 


In  a  collection  of  fossils  from  Northern  Nicaragua  submitted  to  the  in- 
spection of  the  author  by  Mrs.  Dr.  B.  F.  Guerrero,  and  forming  the  subjects 
of  a  notice  in  the  Proceedings  of  the  Academy  of  Natu- 
ral Sciences,  1886,  page  275,  were  two  molar  teeth  of 
the  Horse  in  association  with  remains  of  Elephant, 
Mastodon,  Megatherium,  Ox,  Toxodon  burvicisten  2.x\A 
HydrocJiocnis  robustiis.  The  teeth  of  the  Horse,  most 
probably  of  an  indigenous  species,  are  not  distinguish- 
able from  those  of  the  Domestic  Horse,  and  most  likely 
pertain  to  the  South  American  extinct  species  dis- 
tinguished by  Prof  Owen  with  the  name  of  Eqitiis  air- 
vidciis.  One  of  the  specimens,  of  which  a  view  of  the 
triturating  surface  is  given  in  the  upper  subjoined  cut, 
is  65  mm.  long  at  its  outer  fore  part  and  has  a  breadth 
of  26.5  mm.  The  other  specimen,  considerably  more 
worn,  has  the  crown  at  the  outer  fore  part  40  mm. 
long,  and  the  triturating  surface,  represented  in  the 
annexed  cut  is  23  mm.  fore  and  aft  and  27  mm.  transversely. 


ON  PLATYGONUS,  AN  EXTINCT  GENUS  ALLIED  TO  THE  PEOOARIES. 


BY  PROF.  JOSEPH   LEIDY. 


Platygomts  is  an  extinct  genus,  qiosely  related  with  the  Peccaries,  Dico- 
tylcs,  of  which  two  species,  the  D.  labiatiis  and  D.  tajnssu,  live  in  South 
America,  and  according  to  Prof.  Cope,  a  third,  the  D.  angidatits,  in  North 
America  extending  up  to  Texas.  The  remains  of  Platygomis  belong  to  the 
quaternary  formations  of  North  America. 

Recently,  the  writer  procured  through  purchase  for  the  Academy  of 
Natural  Sciences  of  I'hiladelphia,  from  the  able  naturalist  and  explorer,  Prof. 
Henry  A.  Ward,  of  Rochester,  New  York,  a  collection  of  remarkably  well- 
preserved  remains  of  two  adult  individuals  of  Platygomis  compressits,  which 
were  found  in  making  a  railway  excavation,  in  a  gravel  bank,  a  few  miles 
from  Rochester.  Of  one  individual  there  is  the  greater  part  of  the  skeleton, 
consisting  of  the  nearly  perfect  skull  with  the  teeth,  represented  in  figure  i, 
plate  VIII.,  twenty-one  vertebra,  the  sacrum,  the  long  bones  of  both  pairs 
of  limbs,  the  imperfect  scapulrc,  an  innominatum  and  part  of  a  second,  both 
pairs  of  principal  metacarpals,  one  pair  of  principal  metatarsals,  an  a.straga- 
lus,  a  calcaneum,  portions  of  a  .sternum  and  fragments  of  three  ribs.  Of 
the  second  individual  there  is  a  less  perfect  skull  with  the  upper  teeth,  but 
without  the  mandible. 

In  the  collection  of  Prof.  O.  C.  Marsh,  at  Yale  College,  New  Haven, 
Conn.,  I  saw  the  less  well-preserved  remains  of  half  a  dozen  skeletons  of  the 
same  species  of  Platygomis,  found  near  Columbus,  Ohio. 

Formerly  I  described  a  nearly  complete  skull,  admirably  preserved,  of 
an  individual  which  though  nearly  adult  had  not  yet  shed  the  temporary 
molar  teeth.  It  was  found  in  a  cave  in  Kentucky  in  1805,  and  remained  in 
the  collection  of  the  American  Philosophical  Society  nearly  half  a  century 
before  its  character  was  discovered.  The  specimen  is  described  and  figureil 
in  the  Transactions  of  the  Society  for  1856,  page  323,  plates  XXXV. 
and  XXXVI. 

The  genus  was  originally  made  known  b)'  Dr.  John  L.  Lc  Conte,  from 
remains  found  in  the  crevices  of  the  lead-bearing  rocks  near  Galena,  Illinois. 
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(Am.  Jour.  Sci.,  1848,  102;  Mem.  Amer.  Acad.  Sci.  and  Art,   1848,  257.) 

The  two  skulls  of  Platygomis  compressus,  from  New  York,  found  to- 
gether, are  nearly  identical  in  condition  of  age  and  anatomical  character. 
As  exemplified  by  figure  i,  plate  VIII.,  of  the  better  preserved  specimen, 
the  skull  approximates  in  size  as  well  as  in  shape  and  construction  that  of 
the  larger  South  American  species  of  Peccary,  Dicotyles  labiatus.  It  is  on 
the  whole  somewhat  larger,  and  especially  has  the  cranium  of  greater 
breadth  and  the  face  considerably  longer  and  more  tapering.  The  temporal 
fossae  are  of  less  extent  fore  and  aft  and  have  nearly  the  same  depth  and 
width,  so  that  they  have  actually  less  proportionate  capacity  and  thus  indi- 
cate less  powerful  temporal  muscles.  The  sagittal  crest  has  about  the  same 
extent,  but  the  temporal  ridges  are  shorter  and  are  more  widely  divergent. 

The  forehead  is  of  much  greater  breadth,  but  proportionately  shorter, 
and  it  is  flatter,  while  the  supra-orbital  ridges  are  more  elevated  or  brought 
nearer  to  the  same  level.  Its  fore  part,  nearly  on  a  line  with  the  front  of 
the  orbits,  slants  more  abruptly,  and  the  top  of  the  face  is  thence  to  the  end 
of  the  snout  more  convex. 

The  orbits  are  situated  more  posterior  and  higher  and  are  of  greater 
depth.  The  supra-orbital  ridge  is  more  prominent  outwardly  and  the  infra- 
orbital ridge  is  everted.  The  entrance  is  more  open  behind  and  is  bounded 
in  front  by  a  larger  and  conspicuous  conical  lachrymal  eminence  defined  by 
deep  notches. 

The  supra-orbital  foramina  hold  nearly  the  same  relative  position,  but 
are  not  quite  so  much  advanced,  and  from  them  proceed  conspicuous  neuro- 
vascular grooves  in  the  same  manner  as  in  the  Peccaries. 

The  zygoma  has  the  same  form  and  construction  as  in  Dicotyles  labialits, 
but  is  of  considerably  greater  vertical  depth.  Its  po.sterior  abutment  with 
the  ascending  angular  process  and  relative  position  of  the  glenoid  articula- 
tion and  auditory  meatus  is  the  same.  The  quadrate  notch  forming  the 
outer  limit  of  the  temporal  fossa  is  deeper,  but  of  less  extent  fore  and  aft. 
The  malar  portion  of  the  arch  is  more  elevated  above  the  temporal  zygo- 
matic process,  so  that  the  latter  seems  more  projecting  beneath  and  the 
glenoid  articulation  appears  more  dependent.  The  outer  face  of  the  malar 
is  more  vertical  and  is  concave. 

In  Dicotyles  labiatus,  the  malar  crest,  forming  the  most  prominent  por- 
tion of  the  skull  laterally,  appears  as  an  acute  ridge  defining  the  zygoma 
below  and  ascending  obliquely  from  the  glenoid  articulation  to  near  the 
middle  of  the  face.  In  Platygomis  it  forms  a  semicircular  ridge  defining  the 
malar  below  from  behind  the  post-orbital  process  to  the  maxilla,  where  it  is 
continuous  with  a  less  acute  ridge  not  extending  so  far  as  in  the  Peccaries. 
The  malar  crest  ceases  above  the  position  of  the  infra-orbital  foramen,  cor- 
responding with  that  of  the  last  premolar  tooth.  The  surface  in  advance  of 
the  orbit  slopes  as  in  the  Peccaries,  but  is  less  depressed,  and  is  remarkably 
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loiiglieneil,  extciulini;  to  the  fore  pait  of  tlic  malar  crest,  instead  of  bein^ 
smooth. 

The  masseteric  groove  beneath  the  zygoma  is  more  conspicuous,  being 
longer,  wider  and  deeper  than  in  Dicotylcs  labiatus,  indicating  larger  mas- 
seter  muscles,  to  compensate  for  the  smaller  temporals,  than  in  the  latter. 

The  depth  of  the  face  below  the  anterior  abutment  of  tlie  zygoma  is 
very  much  greater  than  in  Dicotylcs  labiatus.  The  deep  fossa  in  the  latter, 
below  the  malar  crest  in  advance  of  the  masseteric  groove,  is  represented  by 
a  shallow  impression  in  Platygonus. 

The  infra-orbital  foramen  is  placed  above  the  last  jjremolar,  intermediate 
to  the  position  it  occupies  in  Dicotylcs  labiatus,  and  D.  angiilatus.  A  fora- 
men at  the  fore  part  of  the  fossa,  into  which  the  former  opens,  extends  as 
a  canal  above  the  alveolar  border  of  the  jaw. 

The  muzzle  o{  Platygonus  is  not  only  longer  and  more. tapering  than  in 
Dicotylcs  labiatus,  but  is  of  more  uniform  thickness  transversely  from  above 
downward.  It  is  especially  prolonged  in  advance  of  the  position  of  the 
molar  teeth,  the  hiatus  between  these  and  the  canines  being  very  much 
greater.  The  top,  formed  by  the  nasals,  is  more  regularly  demicylindrical 
or  less  flattened,  and  turns  more  down  at  the  end,  which  is  much  narrower 
and  tapering. 

The  remarkable  process  of  the  canine  alveolus  is  more  conspicuous  than 
in  the  Peccaries,  having  a  considerably  greater  size  than  in  Dicotylcs  labiatus, 
though  the  canine  teeth  are  smaller.  Its  upper  extremity  is  more  produced, 
and  reaches  to  about  the  middle  of  the  position  of  the  lateral  nasal  notch, 
whereas  in  the  Peccaries  it  is  more  posterior  in  relation  with  the  latter. 

The  premaxillaries  are  narrower  and  more  tapering  than  in  the  Peccaries. 

The  occipital  region  or  inion  closely  resembles  that  of  Dicotylcs  labia- 
tus, except  that  its  upper  part  is  of  greater  relative  width  compared  with 
the  lower  part,  and  has  a  comparatively  thin,  delicate  border  instead  of  the 
thick,  rough  one  of  the  latter. 

The  basi-occipital  region  conforms  to  that  of  the  Peccaries.  The  basilar 
process  is  much  more  strongly  marked,  and  its  fore  part  is  produced  with 
a  conspicuous  pair  of  tuberosities  instead  of  the  shallow,  roughened  emi- 
nences of  the  latter.  The  paramastoid  processes,  auditory  bulla;,  and  occi- 
pital condyles  have  the  same  character  and  the  contiguous  foramina  the  same 
relationship  as  in  the  Peccaries.  The  guttural  region  does  not  exhibit  the 
narrow,  contracted  condition  of  the  latter,  but  a  remarkably  inflated  arrange- 
ment. The  basi-sphenoid  turns  up  almost  at  a  right  angle  from  the  basi- 
occipital,  and  with  the  pre-sphenoid  curves  forward  and  produces  a  deep 
carina  articulating  with  the  vomer.  On  each  side  of  this,  included  by  the 
pterj'goids,  the  sphenoid  forms  a  pair  of  capacious,  deeply  concave  recesses, 
opening  forward  into  the  nares ;  a  condition  which  is  an  exaggeration  of 
that  in  the  same  position  of  the  Peccaries.    Further,  between  the  nares  and 
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the  roof  of  the  mouth  is  another  capacious  and  deeply  concave  recess 
bounded  laterally  by  the  palate  bones  and  pterygoids.  Below  the  bottom 
of  the  orbit  a  cellular  expansion  extends  backward  from  between  the  max- 
illa and  the  palate  bone,  as  in  Dkotylcs  labiattis,  but  proportionately  much 
greater. 

The  roof  of  the  mouth  or  hard  palate  is  narrower  than  in  Dicotyh's 
labiatus,  and  though  in  general  roughened,  it  scarcely  exhibits  the  trans- 
verse lateral  ridges  of  this  animal.  In  advance  of  the  molar  teeth  it  re- 
sembles more  that  of  D.  angulatus  than  of  the  former,  and  the  incisive 
foramina  are  larger.  Its  back  part,  from  the  position  of  the  last  molars,  is 
depressed  into  a  broad  cavity  instead  of  a  narrow  groove  as  in  Dicotylcs 
labiatus. 

The  glenoid  fosss  have  a  more  downward  position  than  in  the  Pecca- 
ries, and  they  are  less  transverse,  i.  c,  their  long  diameter  has  a  more  back- 
ward inclination. 

The  mandible  is  nearly  like  that  of  Dicotylcs.  The  angle  is  of  greater 
extent  fore  and  aft;  is  produced  less  backward  and  more  downward  and 
forward.  Its  outer  surface  slopes  downward  and  outward,  while  in  the  Pec- 
caries it  is  quite  vertical.  Its  semicircular  border  is  decidedly  everted  and 
forms  a  strongly  projecting  ridge  which  is  but  feebly  produced  in  the  latter 
animals. 

The  symphysis  of  the  jaw,  instead  of  forming  a  fiat  inclined  plane  as  in 
Dicotylcs,  is  contracted  into  a  prominent  obtuse  carina. 

The  fore  part  of  the  jaw  is  more  tapering  and  less  robust  than  in  Dico- 
tylcs labiatus. 

The  ascending  portion  of  the  ramus  of  the  mandible  of  Platygomts  is 
shorter  than  in  the  latter  and  is  directed  backward  to  such  an  extent  that 
the  condyle  forms  the  most  posterior  part  of  the  jaw,  whereas  in  Dicotylcs 
it  bends  forward  and  the  angle  is  the  mo.st  posterior  part  of  the  mandible. 
The  coronoid  process  is  shorter  than  in  Dicotylcs  labiatus,  less  tapering  and 
slightly  inclined  backward  instead  of  forward  as  in  the  latter. 

The  mandibular  condyle  is  decidedly  smaller  than  in  Dicotylcs  labiatus, 
and  in  comparison  with  that  of  the  latter  is,  as  it  were,  cut  off  at  the  inner 
extremity. 

The  formula  of  dentition  of  Platygoiius  is  the  same  as  in  Dicotylcs,  and 
the  teeth  have  the  same  essential  construction,  but  proportionately  are  not 
quite  so  robust. 

The  molar  teeth  in  general  conspicuously  differ  in  the  greater  propor- 
tionate production  in  length  of  the  chief  constituent  lobes  of  the  crown, 
which  appear  separated  by  deeper  and  more  conspicuous  valleys,  and  they 
are  further  provided  with  a  more  distinct  basal  ridge.  In  the  Pec^raries  the 
malars  have  a  decided  suilline  aspect,  but  in  Platygonus  they  assume  to  a 
greater  degree  than  in  the  former  an  ordinary  ruminant  likeness. 
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In  the  premolars  of  Dicotylcs  there  is  an  evident  disposition  to  continue 
the  appearance  of  the  true  molars,  being  less  well  developed  forms  of  the 
same  pattern,  whereas  in  Platygouus  they  exhibit  but  a  single  pair  of  well- 
produced  lobes  with  a  well-developed  and  distinct  basal  ridge. 

The  true  molars  of  Platygomis  are  narrower  transversely  in  proportion 
to  their  extent  fore  and  aft  than  in  Dicotylcs. 

The  last  premolars  of  Dkotylcs  especially  are  less  well  developed  forms 
of  the  succeeding  molars,  with  four  constituent  lobes  to  the  crown.  In 
Platygonus  they  consist  of  a  pair  of  well-developed  lobes  with  a  distinct 
and  wide  tubercular  heel  behind  and  a  narrower  basal  ridge  in  front. 

The  second  premolars  of  Dicotylcs  are  more  reduced  patterns  of  the 
molars,  while  in /y(r/i'^n?;//«  they  are  smaller  repetitions  of  the  last  premolars. 

In  the  first  upper  premolars  of  Dicotylcs  labiattis,  there  are  usually  three 
constituent  lobes  to  the  crown,  with  a  fourth  more  rudimental  one.  Those 
of  Platygonus  repeat  the  condition  of  those  behind  reduced  in  size. 

In  the  first  lower  premolars  of  Dicotylcs,  the  hinder  lobes  of  the  succeed- 
ing teeth  are  reduced  into  the  condition  of  a  strong  tubercular  heel  and  the 
anterior  pair  of  lobes  are  completely  connate. 

In  Platygonus,  the  first  lower  premolars  are  like  the  succeeding  ones, 
with  the  constituent  lobes  quite  distinct. 

The  canine  teeth  of  Platygonus  are  like  those  of  Dicotylcs,  but  are  pro- 
portionately more  slender  and  less  robust,  and  they  are  laterally  less 
divergent. 

The  number  of  incisors  in  Platygonus  is  the  same  as  in  Dicotylcs,  hnl  the 
third  or  last  of  the  series  appears  to  be  later  retained  in  the  latter ;  for  in 
the  adult  mandible  of  the  former  it  is  absent  and  its  alveolus  is  obliterated, 
and  in  a  j-ounger  specimen  both  alveoli  are  so  shallow  as  to  render  it  prob- 
able the  teeth  had  been  shed. 

The  incisors  of  Platygonus  are  \ery  much  smaller  than  in  Dicotylcs, 
barely  more  than  half  the  size. 

The  young  skull  of  Platygonus,  mentioned  in  the  early  part  of  the 
present  article,  is  a  little  longer  and  narrower  than  the  adult  specimens 
above  described.  The  zygoma  below  the  orbit  is  almost  flat  on  the  outer 
surface  from  the  absence  of  the  evcrsion  of  the  upper  and  lower  borders  in 
the  adult  skulls.  The  angle  of  the  mandible  is  less  produced  downward,  is 
less  everted  and  has  the  bordering  ridge  less  well  dev-eloped. 

Comparative  measurements  of  the  skulls  of  Platygonus  coniprcssus,  adult 
and  y'oung,  and  of  Dicotylcs  labiatus,  adult : 

Pl.ATTGO.S'LS.  DlCOTYLKS. 

Length  of  skull  from  top  of  inion  to  end  Aduu.           Young.  Aduit. 

•     of  na.sals  in  median  line,     .         .         .  292  mm.  304  mm.  26S  mm. 
Length   from  anterior  margin  of  occipital 

foramen  to  end  of  premaxiliaries,    .  268     "  275     "  240 
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Length  of  forehead  from  iiiion  to  line  of 

infra-orbital  foramina. 
Breadth  at  post-orbital  processes,   . 

of  face  at  middle  of  zygomas, 
"  "       at  lachrymal  eminences. 

Height  of  cranium  from  a  level, 

supra-orbital   margin  from  a  level, 
of  face  at  infra-orbital  foramina,     . 
Height  of  face  at  middle  of  canines, 
Width  of  face  at  last  molars, 
"  "      at  first  premolars, 

"      at  side  of  nose  in  same  line 

with  the  latter,    ..... 
Width  of  face  at  canine  alveoli, 
Width  of  premaxillaries,    .... 
Depth  of  zygoma  from  end  of  post-orbital 

process  to  end  of  preglenoid  process. 
Depth  of  zygoma  at  middle  below  the  orbit, 
Length  of  temporal  fossa  from  inion  to  post- 
orbital  process,  .... 
Depth  of  temporal  fossa,  .... 
Depth    from    angular    process  on   rOot   of 

zygoma  to  end  of  post-glenoid  process. 
Distance  of  angular  process  to  post-orbital 

process  of  zygoma,     .... 
Height  of  inion,     ..... 
Breadth  of  upper  part  of  inion. 
Breadth  opposite  the  auditory  bulhe. 
Breadth  at  the  glenoid  fossae,     . 
Breadth  of  occipital  foramen. 
Height  of        "  "  ... 

Distance    between    ends    of   paramastoid 

processes,        ..... 
Distance  between  post-glenoid  processes,  . 
Length  of  hard   palate   from  back  of  last 

molar  tooth  to  prema.xillaries,     . 
Width  between  the  molars  of  the  two  sides. 
Length  of  molar  series,     .... 
Length  of  hiatus  in  advance  of  latter,    . 
Height  of  canine  tuberosit)-. 
Length  of  mandible  from  condyle  to  sym- 

phj'sis,    ...... 

Height  of  mandible  at  the  condyle,  . 


Adult. 

103  mm. 

115  " 

135  " 

103  " 

112  " 

105  " 

82  " 

63  " 

SI  " 

38  " 

41  " 

69  " 

29  " 

69  " 

36  ■• 

80  " 


94 


Young. 

98  mm. 

113 
123 

93 
118 
108 


52 
36 


34 

58 
33 

62 

32 

80 
121 

87 


54  " 

55 

94  " 

89 

60  " 

54 

116  " 

102 

125  " 

116 

26  " 

26 

28  " 

27 

50  •' 

52 

83  " 

80 

180 


7?> 

80 

44  " 

48 

39  " 

30 

20  " 

223 

74  " 

74 
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Height  of  mandible  at  coronoici  process, 
Depth  of  mandible  below  the  premolars, 
Depth  obliquely  at  the  symphysis, 
Width  at  the  canine  alveoli, 
Length  of  the  lower  molar  series,  . 
Length  of  the  hiatus  in  advance. 
Transverse  diameter  of  the  condyle. 

Comparative  measurements  of  the  molar  teeth  in  two  adult  skulls  and 
a  young  skull  of  Platygomis  comprcssiis.  In  the  former  the  teeth  occupy 
their  functional  position  and  all  are  worn.  In  the  young  skull  the  perma- 
nent premolars  and  the  last  true  molar  had  not  protruded  and  are  there- 
fore unworn.     Measurements  in  millimetres : 


Platygonub. 

DiCOTVLES. 

Adult. 

Young. 

Adult. 

82  mm. 

84 

mm. 

94  mm. 

36     '• 

37 

" 

38  " 

78     " 

73 

" 

65  " 

36     " 

35 

" 

36  " 

78     " 

82 

" 

83  " 

52     " 

54 

*' 

31   " 

24     " 

23 

" 

30  " 

Length  of  the  molar  series, 

Adult. 
Upper  teeth. 

74  mm.     74  mm. 

Lower  teeth. 

80  mm. 

Yoiso. 
Upper.              Lower. 

80  mm.     83  mm. 

"  ofthe  true  molar  series, 

45     " 

46    " 

49     " 

50     " 

51.5" 

Length    of    the     premolar 

series, 
Fore  and  aft  diam.  last  true 

29     " 

28    " 

29.5  " 

31     " 

31     " 

molar, 

19     " 

17     " 

22      " 

20.5  " 

22     " 

Transverse  diam.  last  true 

molar. 
Fore  and  aft  diam.  second 

14.5  " 

13     " 

12      " 

14.5  " 

12     " 

true  molar,  . 

15     " 

16    " 

15.5" 

16     " 

17     " 

Transverse     diam.    second 

true  molar. 

15     " 

15     " 

12      " 

15     " 

1 1     " 

Fore  and  aft  diam.  first  true 

molar. 

12     " 

14    " 

13      " 

14     " 

14.5  " 

Transverse  diam.  first  true 

molar. 

12     " 

13    " 

10.5  '• 

12     " 

10.5  " 

Fore  and  aft  diam.  last  pre- 

molar, 

10     " 

II     " 

I  I       " 

10     " 

1 1.5  " 

Transverse  diam.   last  pre- 

molar. 

12.5" 

13    " 

9-5" 

II     " 

10     " 

Fore  and  aft  diam.  second 

premolar,     . 
Transverse     diam.    second 

10     " 

10    " 

1 1     " 

II     " 

10     " 

premolar. 
Fore  and  aft  diam.  first  pre- 

II    " 

II     " 

8     " 

1 1.5" 

9    " 

molar, 

9-5" 

9    " 

9-5" 

9-5" 

9    " 

Transverse  diam.  first  pre- 

molar,    . 

9-5" 

9-5" 

8     " 

9     " 

8     " 
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Measurements  of  bones  of  an  adult  skeleton  of  Platygomts  coiiipressus . 


Humerus — I'lxtreine  .length   from   greater  tuberositj-  to  outer 
condyle,      ........ 

Length  from  head  to  posterior  process  of  inner  condyle, 
Greatest  breadth  of  proximal  extremity,  .         , 

Greatest  breadth  of  head, 

"  of  distal  extremity, 

of  distal  articulation, 
Ulna — Extreme  length,  .... 

Radius —      "  "  .... 

Breadth  of  proximal  articulation. 
Ulna  and  radius — Breadth  of  distal  extremity, 
Femur — Extreme  length,  head  to  inner  condyle, 
Diameter  of  head  fore  and  aft, 
"  "     transversely, 

Breadth  at  condyles, 
"        of  trochlea, 
Tibia — Extreme  length  internally. 
Breadth  proximal  extremity,     , 
"        distal  " 

Metacarpals — Extreme  length  together 
Breadth  proximal  articulation, 
"        distal  " 

Metatarsals — Extreme  length. 

Breadth  proximal  articulation. 
Scapula — Length  along  posterior  border, 
Greater  width  of  glenoid  articulation, 
First  thoracic  vertebra — Length  from  anterior  inferior  margin 
of  centrum  to  end  of  spinous  process. 
Length  of  centrum. 
Lumbar  vertebra — Extreme  height. 

Length  of  centrum. 
Sacrum — Length  at  middle. 
Breadth  at  base, 

"        of  lumbar  articulation, 
"        of  posterior  extremity, 
"        of  coccygeal  articulation 
Innominatum — Extreme  length, 
Extent  of  pubic  symphysis, 
Diameter  of  acetabulum, 
Astragalus — Extreme  length. 

Breadth,  .... 


190  mm. 

168  " 

57  " 

33  mm. 

39  " 

30  " 
214  " 
156  " 

29  " 
36  '■ 

193  " 

27  " 

32  " 
46  " 
21  " 

196  " 

46  •' 

28  " 
93  " 

31  " 

30  " 
100  " 

27  " 

184  " 

23  " 

146  " 

24  " 
66  " 

34  " 
120  " 

83  " 

33  " 
30  " 

18  '• 

^11  " 

68  " 

33  " 

43  " 
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Calcancum — Extreme  lengtli 76  mm. 

Depth  at  fore  part,  .......  32    " 

Remains  of  P/atygoiiiis  cojn/tcssus,  less  complete  than  those  above  indi- 
cated and  described,  from  other  localities,  I  have  mentioned  in  "  Observations 
on  the  Extinct  Peccarj'  of  Nortli  America,"  published  in  the  Transactions  of 
the  American  Philosophical  Society,  1856.  They  were  from  Henton  County, 
Missouri ;  Augusta  County,  Virginia,  and  from  Iowa.  Prof  Cope  also 
noticed  the  occurrence  of  remains  of  the  same  species  from  Tequixquiac, 
Mexico.  (Proc.  Am.  Philos.  Soc,  1885,  15;  Annales  del  Museo  Nacional 
de  Mexico,  18S6,  339.) 

Remains  of  a  larger  species,  found  in  Mifflin  County,  Pennsylvania,  I 
have  noticed  in  the  Proceedings  of  the  Academy  of  Natural  Sciences,  1883 
301,  under  the  name  oi  Platygomis  vctus.  A  fuller  account  of  the  same, 
with  illustrations,  will  shortly  appear  in  a"  Notice  and  Description  of  Fossils 
in  Caves  and  Crevices  of  the  Limestone  Rocks  of  Pennsylvania,"  to  be  pub- 
lished in  one  of  the  reports  of  the  Geological  Survey  of  Pennsylvania. 
Remains,  more  complete,  apparently  of  the  same  species,  from  Guanajuato, 
Mexico,  under  the  name  of  Platygomis  alcinaiiii,  are  described  by  Dr. 
Alfredo  Duges,  with  illustrations,  in  La  Naturaleza,  Mexico,  1887,  page  16, 
plates  L,  n. 

Prof  O.  C.  Marsh  has  given  brief  notices  of  several  other  species,  as 
follows  :  Platygomis  Ziegleri,  from  Grizzly  Buttes,  Uintah  Mountains, 
Wyoming;  P.  striatus,  from  the  pliocene  sands  of  Loup  P'ork  River,  Ne- 
braska, and  P.  ?  Condom,  from  the  pliocene  beds  of  Oregon.  (Am.  lour. 
Sc,  1870,40,  41.) 

The  various  remains  originally  described  and  now  regarded  as  pertain- 
ing to  Platygomis  comprcssus  were  early  attributed  to  nearly  half  a  dozen 
different  species  and  genera,  founded  on  slight  differences,  which,  before  the 
prevalence  of  the  evolution  theory,  were  looked  upon  as  being  of  a  fixed 
character  and  all-sufficient  for  the  distinction  of  species,  and  were  so 
adjudged  by  a  master  who  has  since  passed  from  among  us. 

Of  the  remains  described  by  Dr.  Duges,  under  the  name  of  Platygomis 
ali-manii,  in  La  Naturaleza,  all  those  represented  in  plates  L  and  II.,  except  the 
upper  jaw  with  the  molar  teeth  and  the  scapula,  have  been  submitted  to  my 
inspection  through  the  Smithsonian  Institution. 

The  mandible  with  the  molar  teeth  is  an  amplified  repetition  of  that  of 
Platygomis  comprcssus  and  appears  to  differ  only  in  the  less  backward  posi- 
tion of  the  condyle,  which  in  this  direction  is  less  than  the  angle  as  in  the 
Peccaries.  The  angle  is  very  conspicuously  everted,  is  bounded  by  a  strong 
ridge,  and  is  deeply  concave  on  the  outer  surface.  The  coronoid  fossa  is 
also  deeply  impressed. 
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The  measurements  of  the  specimen  are  as  follows  : 

Height  of  mandible  at  condyle, lOO  mm. 

"  "  coronoid  process,  .....  104     " 

Depth  at  premolars, 45     " 

Space  occupied  by  the  molar  series,       .         .         .         .         .         .  91     " 

Length  of  hiatus  in  advance  of  series,      .....  62     " 

Breadth  of  condyle, 33     " 

One  of  the  specimens  consists  of  the  bones  of  a  hind  foot  except  those 
of  one  toe.  The  metatarsals  are  co-ossified.  The  entire  length  of  the  foot 
from  the  end  of  the  heel  is  285  mm. 

The  calcaneum  is  85  mm.  long  ;  its  depth  at  the  fore  part  46  mm. 

The  astragalus  is  44  mm.  long  and  26  mm.  broad. 

The  extreme  length  of  the  co-ossified  metatarsals  is  1 10  mm. 

Platygonus  and  the  Peccaries  of  the  genus  Dicotyles  appear  to  have  been 
the  substitute  for  the  Hippopotamus  and  Hog  in  America,  for  as  yet  no 
authentic  remains  of  the  latter  genera  have  been  discovered  in  our  country. 


REMARKS    ON    THE    NATURE    OF    ORGANIC    SPECIES. 


BY  PROF.  JOSEPH   LEIDY. 


The  now  prevailing  idea  as  to  the  nature  of  an  organic  species  is  widely 
difFerent  from  what  it  was  formerly.  Then  it  was  regarded  as  an  independ- 
ently created  form,  distinguished  by  characteristic  marks  which  were 
within  a  limited  range  permanent ;  now  it  is  viewed  as  a  peculiar  form  com- 
paratively stable  in  distinctive  characters,  but  descended  from  others  by  grad- 
ual transformation.  Could  we  see  all  the  organic  forms  which  have  existed, 
we  would  fail  to  recognize  any  species,  for  all,  through  infinite  variation, 
would  blend  with  one  another.  The  distinction  of  species  at  any  given 
time  is  generally  fairly  marked  and  of  ready  reference,  but  in  many  cases 
also  it  fails  in  its  application.  While  we  all  look  at  the  Horse,  Ass  and 
Zebra  as  distinct  species,  we  do  not  look  on  the  White  Man,  the  Mongolian 
and  the  Negro  in  the  same  light.  In  the  inspection  of  any  extensive  series 
of  a  genus  we  commonly  recognize  a  number  of  well-marked  species,  but 
closer  investigation  often  reveals  intermediate  forms  which  more  or  less  in- 
validate the  distinction.  In  some  large  collections  of  fossil  shells  of  the 
later  tertiary  formations,  I  have  repeatedly  been  struck  with  evidences  that 
many  of  our  recent  species  are  really  the  direct  descendants  of  recognized 
and  distinct  fossil  species.  Among  several  cases  in  point,  my  friend  Joseph 
Willcox  has  recently  directed  my  attention  to  an  instance.  He  writes :  "  I 
submit  to  you  some  shells  which  may  interest  you,  and  of  which  you  are 
at  liberty  to  publish  a  notice  if  you  think  it  worth  the  while."  He  con- 
tinues :  "  The  shells  are  part  of  a  considerable  .series  which  appear  to  illus- 
trate the  transformation  or  evolution  of  an  extinct  form  into  that  of  a  living 
species.  All,  except  the  recent  specimen,  were  collected  by  me  in  a  plio- 
cene bed  of  South  Florida.  From  an  inspection  of  the  series  (see  plates 
IX.,  X.)  I  think  it  may  be  admitted  that  the  fossil  Fulgur  contranus,  hereto- 
fore regarded  as  extinct,  is  still  living  in  a  modified  form  as  Fulgur  perver- 
sus.  Fig.  I,  plates  IX.,  X.,  represents  the  Florida  form  o^ Fulgur  contrarius, 
the  original  of  which  was  found  in  the  miocene  formation  of  North  Caro- 
lina, and  was  described  by  Conrad  in  \\w.  Journal  of  Science,  XXXIX.,  p. 
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37;  also  illustrated  by  him  in  '  Fossils  of  the  Miocene  Formation  of  the 
U.S.;  pi.  XLV.,  fig.  II. 

"  Conrad's  type  was  stated  by  him  to  be  4  in.  long.  The  specimens  which 
he  gave  to  the  Academy  of  Natural  Sciences  are  still  smaller.  The  speci- 
men which  I  send  to  you  iS  7%  in.  long;  but  one,  of  the  same  species,  9 
in.  long  was  found  by  Prof  Heilprin  and  myself  in  Florida  in    1886. 

"  Fig.  2  represents  the  same  species  with  the  shoulder  angle  slightly 
developed,  but  it  has  no  rudimentary  spines. 

"  In  Fig.  3  the  angle  of  the  shoiilder  is  a  little  more  pronounced,  and 
rudimentary'  spines  are  visible. 

"  In  Fig.  4  the  spines  are  still  more  developed  on  one  side. 

"  Fig.  5  represents  the  fossil  Fiilgur  perverstis  with  spines  not  developed 
to  the  proportions  of  the  common  living  species. 

"  Fig.  6  represents  the  typical  fossil  Fulgiir  pcn'ersus. 

"  F'g-  7  's  a  fair  sample  of  the  Fiilgur  perversus  now  living  on  the  west 
coast  of  Florida.  A  few  specimens  of  this  species  when  young  have  been 
found  nearly  similar  to  the  fossil  Fig.  3.  They  are  not  common  ;  but  they 
indicate  an  occasional  reversion  towards  the  original  ancestral  form  Fig.  1 , 
which  is  now  e.xtinct,  as  well  as  Fig.  2. 

"  More  specimens  are  seen  like  Fig.  4,  and  still  more  like  F"ig.  5  ;  but 
they  are  not  common. 

"  I  have  other  shells,  from  the  same  bed,  which  illustrate  intermediate 
characters  between  all  the  forms  in  the  collection  which  I  send  to  you. 

"  In  the  same  pliocene  bed,  while  such  great  changes  were  progressing 
with  the  Ftdgitrs,  there  were  other  species  of  shells  which,  at  the  time,  indi- 
cated great  stability  in  character  ;  though  they  evince  a  considerable  amount 
of  variability  at  the  present  time.  I  refer  to  the  Strombus  piigilis  and  the 
Melongeiia  corona. 

"  More  than  one  hundred  specimens  of  fossils  of  the  fbrmer  have  been 
examined  without  finding  any  spines  on  them ;  while,  at  the  present  time, 
this  species  is  found  on  the  west  coast  in  great  abundance,  with  the  spines 
in  all  the  different  stages  of  development.  It  thus  appears  that  the  non- 
spinose  variety  Strombus  alatiis  was  the  original  form  of  5.  piigilis. 

"  Another  shell,  the  Mcloiigcna  corona,  found  in  the  same  bed,  manifests 
great  uniformity  in  structure ;  while,  at  the  present  time,  it  is  probably  the 
most  variable  shell  living  on  the  coast  of  Florida.  The  form  found  in  the 
fossil  bed  is  considered  by  Prof  Heilprin  to  be  entitled  to  be  classed  as  a 
different  species  from  its  descendant,  the  living  form  ;  and  he  has  described 
it  as  Melange na  subcoronala. 

"  We  thus  find,  in  the  same  bed,  one  genus  that  was  widely  variable  in 
character,  which  now  manifests  much  greater  stability  in  structure  ;  and  also 
two  genera  that  were  quite  fixed  or  stable,  that,  at  the  present  time,  are  very 
inconstant. 
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"  An  apparently  anomalous  condition  of  affairs  existed,  when  this  fossil 
bed  was  being  deposited,  which  promoted  at  the  same  time  such  a  diversity 
of  action  among  several  different  genera.  The  following  suggestion  is 
offered  as  a  possible  explanation  for  it. 

"  No  species  has  been  found  to  be  constant  or  permanent  during  a  long 
period  of  geological  time ;  and  there  appear  to  have  been  periods  of  rest 
and  periods  of  activity  in  the  transmutation  of  species. 

"  Surviving  from  the  miocene  age,  the  Fiilgur  coiitranus  may  have  been 
ripe  for  a  change,  which  was  stimulated  into  action  by  a  cause  that  would 
not  affect  other  species,  especially  such  as  had  not  been  in  existence  long. 
For  the  same  reason  the  Alelongena  corona  and  the  Strotiibus  pugilis  may 
be  active  in  their  inconstancy  now,  as  they  have  survived  from  a  former 
geological  period." 
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PLATE  I. 

Two  views  of  a  fossil  human  skull,  embedded  in  bog-iron  ore,  from  Florida.  Natu- 
ral size.     See  page  1 1 . 

Fig.  I.  Upper  portion  of  the  face  and  base  of  the  cranium,  witli  a  portion  of  the 
mandible,  right  side. 

Fig.  2.  Front  view  of  the  portion  of  the  face. 

PLATE  IL 

Fig.  I.  Fossil  human  innominate  bone,  from  near  Natchez,  Mississippi.  Outer  view. 
Natural  size.     See  page  9. 

Fig.  2.  Fossil  human  calcaneum.     F"rom  Florida.     See  page  10. 

PLATE  in. 

Fig.  I.  Machairodus  floridanus.  View  of  the  right  side  of  a  skull,  one-half 
natural  size.     From  Ocala,  Florida.     See  page  13. 

Figs.  2-4.  Hippotherium  ingenuum.     Natural  size.     Page  20. 

Fig.  2.  Pastern,  front  view.  The  upper  articular  surface  is  represented  in  figure  8, 
plate  V.     From  Peace  Creek,  Florida. 

Fig.  3.  Upper  last  molar  tooth,  outer  view.  From  Archer,  Florida.  Fig.  4.  Astraga- 
lus.    Front  view  of  the  left  bone.     From  the  same  locality. 

Fig.  5.  Auchenia.  Last  lower  molar  tooth,  right  side,  outer  view.  Natural  size. 
From  Ocala,  Florida.    See  page  17. 

Figs.  6-9.  Blephas.     From  Ocala,  Florida.     Page  17. 

Figs.  6,  7.  First  milk  molar.  6.  View  of  the  triturating  surface.  7.  Outer  view. 
Natural  size. 

Figs.  8,  9.  Second  or  third  milk  molar,  one-half  natural  size.  8.  Triturating  surface. 
9.  Lateral  view  of  the  tooth. 

Figs.  10,  II.  A  conical  dermal  bone  of  a  supposed  Qlyptodon.  Natural  size.  From 
Peace  Creek,  Florida.     lo.  View  of  the  base.     11.  Lateral  view.     Page  27. 

PLATE  IV. 

All  the  figures  of  the  natural  size.     Specimens  from  Peace  Creek,  Florida. 

Fig.  I.  Emys  euglsrpha.     A  nuchal  plate,  upper  view.     Page  27. 

Fig.  2.  Alligator  misslssippiensis.     Dermal  plate.     Page  31. 

Figs.  3-6.  Chlamydotherium  humboldtii.     Dermal  plates.     Page  24. 

Figs.  7  and  S.  Two  views  of  an  enigmatic  bone.     Page  27. 

Fig.  9.  Glyptodon  petaliferus.    A  dermal  plate.     Page  25. 

PLATE  V. 

Figs.  1-4.  Mylodon  harlani.  Half  the  natural  size.  All  from  New  Iberia 
Louisiana.     Page  33. 

Fig.  I.   Front  view  of  the  left  tibia. 

Fig.  2.  Under  view  of  an  ungual  phalan.x. 

Fig.  3.  First  lower  tooth,  right  side,  outer  view. 

Fig.  4.  First  upper  tooth,  left  side,  outer  view. 

Figs.  5-10.  All  of  natural  size. 

Figs.  5-7,  10.  Hippotherium  montezuma.    From  Mexico.    Page  21. 
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Fig.  5.  Upper  extremity  of  a  riglit  metatarsal,  front  view. 

Fig.  6.  Articular  surface  of  a  right  metatarsal. 

Fig.  7.  Upper  articular  surface  of  a  pastern. 

Fig.  8.  Upper  do.  of  Hippotherium  ingenuum.  From  Peace  Creek,  Florida. 
Page  21. 

Fig.  9.  Upper  do.  of  Hippotherivun  plicatile.     From  Archer,  Florida. 

Fig.  10.  Right  upper  molar  tooth,  outer  view,  Hippotherium  montezuma.  The 
triturating  surface  represented  in  woodcut  on  page  22. 

Figs,  ir,  12.  Dermal  bones  of  a  Glyptodon.  Natural  size.  From  Peace  Creek, 
Florida.     Page  26. 

Fig.  II.  Lateral  view  of  a  dermal  bone. 

Fig.  12.  Outer  view  of  a  dermal  bone. 

PLATE   VL 

Fig.  1.  Glyptodon  petaliferus.     A  dermal  plate,  natural  size.     Page  25. 

Figs.  2,3.  Dermal  bone  of  a  Glyptodont.  2.  Outer  view.  3.  Lateral  view.  Natural 
size.    Page  25. 

Figs.  4-7.  Testudo  crassiscutata.  4,  5.  Anterior  and  posterior  portions  of  the 
plastron,  one-fourth  the  diameter.     Page  29. 

Fig.  6.  Femur,  of  the  left  side,  front  view,  one-half  size.     Page  31. 

Fig,  7.  Tibia,  of  the  left  side,  front  view,  one-half  size.     Page  31. 

PLATE  VII. 

Elephas  columbi.  A  last  upper  molar  tooth,  right  side,  lateral  view,  one-half 
the  natural  size.     From  Peace  Creek,  Florida.     See  page  23. 

PLATE  VIIL 

Fig.  T.  Platygonus  compressue.  Complete  skull,  one-half  the  natural  size. 
From  near  Rochester,  N.  Y.     Page  41. 

Fig.  2.  Elephas  columbi.  Left  ramus  of  a  mandible  with  the  last  molar  tooth, 
with  a  view  of  the  triturating  surface  of  the  latter;  one-half  the  natural  size.  From 
Peace  Creek,  Florida.     Page  23. 

PLATES  IX.  AND  X. 

Fig.  I.  FulgTir  contrarius.  From  the  Pliocene  formation  of  Florida,  closely  con- 
forming to  the  original  of  that  species  from  the  Miocene  formation  of  North  Carolina. 
The  illustration  of  Conrad's  type  of  the  species  is  from  a  male  individual.  That  of  our 
figure  I  and  several  others  of  the  same  plates  are  from  female  forms ;  the  canal  in  these 
being  wider  than  in  the  male  forms.     Size  of  the  shell  t%  inches.     Page  51. 

Fig.  2.  The  same  species,  with  the  angle  of  the  shoulder  slightly  pronounced. 
3>i  inches. 

Fig.  3.  The  same,  with  angle  still  more  pronounced  and  with  rudiniental  spines. 
4  inches. 

Fig.  4.  The  same,  with  spines  better  developed.     6  inches. 

Fig.  5.  Fo.ssil  Fulgur  perversus,  with  less  produced  spines  than  usual.  TA  inches. 

Fig.  6.  Fossil  Fulgur  perversus.     5%  inches. 

Fig.  7.  An  average  specimen  of  the  living  Fulgur  perversus  of  the  west  coast 
of  Florida.    T'/i  inches. 
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PREFACE. 


The  Wagner  Free  Institute  of  Science,  in  its  object  to  promote  the  cause  of  Science 
by  encouraging  original  research  and  publishing  the  results,  now  issues  the  third  volume 
of  its  Transactions,  containing  a  description  of  fossil  mollusca  collected  in  Florida. 

For  the  present,  the  Trustees  of  the  Institute  have  considered  it  desirable  to  devote 
part  of  its  available  means  to  the  exploration  and  investigation  of  the  comparatively  little 
known  field  of  the  geology  and  paleontology  of  Florida,  which  form  the  chief  subjects  of 
the  former  volumes  of  the  Transactions  as  well  as  of  the  present  one. 

In  the  tertiary  beds  of  Florida  recently  explored,  there  have  been  discovered  many 
new  and  interesting  fossil  mollusca,  forming  the  material  of  Mr.  Dall's  contribution, 
which  will  be  found  to  be  an  important  addition  to  the  literature  and  knowledge  of  the 
tertiary  fauna  of  our  country.  The  paper  embodies  the  results  of  the  labors  of  several 
collectors  ;  to  whom  the  Institute  desires  to  express  its  obligations  ;  but  especially  to  the 
U.  S.  Geological  Survey,  for  the  permission  to  use  much  of  the  material  collected  in 
Florida  under  the  direction  of  the  Survey. 

JOSEPH  LEIDY, 
President  of  the  Faculty  and  Director  of  the  Museum. 


TERTIARY  MOLLUSKS  OF  FLORIDA. 


To  the  material  described  by  Prof.  Angelo  Heilprin  in  the  first  volume  of 
these  Transactions  much  was  soon  added  by  tlie  explorations  of  Mr.  Joseph 
VVillcox,  the  writer,  Mr.  Frank  Burns,  of  the  U.  S.  Geological  Survey,  and 
others.  The  number  of  species  from  the  Plio-Miocene  of  Florida  was,  on 
the  whole,  about  quadrupled,  and,  particular  attention  having  been  paid  to  the 
collection  of  the  smaller  species,  it  seemed  that,  of  the  Caloosahatchie  Plio- 
cene especially,  a  nearly  complete  enumeration  of  the  mollusk  fauna  was  made 
practicable.  Hitherto  the  only  attempt  to  monograph  the  fauna  of  any 
Tertiary  horizon  in  the  United  States,  with  suitable  illustrations,  has  been  the 
fine  quarto  on  the  Pliocene  of  South  Carolina  by  Messrs.  Tuomcy  and 
Holmes.  This  work  is  unfortunately  extremely  rare  and  almost  inaccessible 
to  students,  and,  moreover,  owing  to  the  unconsolidated  state  of  the  beds  in 
South  Carolina,  a  considerable  number  of  species  belonging  to  the  antecedent 
Miocene  were  included  with  the  truly  Pliocene  species.  Mr.  Conrad  and 
others  have  supposed,  therefore,  that  the  whole  of  the  fauna  described  by 
Tuomey  and  Holmes  belonged  to  the  INIiocene,  and  that  there  is  not  any 
development  of  Pliocene  in  that  state.  This  opinion  was  as  erroneous  as  that 
of  the  authors  criticised,  but  in  the  opposite  direction. 

For  these  and  other  reasons  connected  with  the  later  and  more  exact 
determination  of  our  Tertiary  faunas,  it  was  thought  desirable  to  make  a 
thorough  examination  of  molluscan  remains  of  the  Caloosahatchie  beds, 
which  might  serve  in  some  sense  as  a  typical  fauna  with  which  those  of  other 
horizons  might  be  critically  compared  and  a  better  knowledge  thus  attained 
of  the  distribution,  areal  and  geologic,  of  the  animals  of  the  Tertiary  beds  of 
Eastern  North  America. 

Toward  this  end  the  authorities  of  the  Wagner  Free  Institute  of  Science, 
the  U.  S.  National  Museum,  under  the  direction  of  the  Smithsonian  Institu- 
tion, and  the  U.  S.  Geological  Survey  have  lent  their  aid. 

The  present  paper  is  intended  to  include  the  greater  part  of  the  Gastropods. 
The  second  part  will  comprise  the  remainder  of  the  Gastropods,  the  Pelecy- 
pods  and  Scaphopods  in  their  biological  sequence,  together  with  a  description 
of  the  beds  from  which  the  fossils  have  been  derived  and  faunal  lists  for  each 
horizon. 

The  condition  of  our  Tertiary  fauna  has  been  hitherto  very  unsatisfactory 
from  the  redescription  of  species  under  several  names  from  different  localities, 
thus  increasing  the  supposed  faunal  differences  between  different  horizons 
and  geographic  areas.  The  nomenclature  used  has  often  been  defective  and 
far  from  up  to  date,  while  many  fossils  have  been  referred  to  wrong  families 
and   genera,    because  some  of  our  paleontologi.sts  were  not  \vell  acquainted 
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with  the  progress  in  systematic  classification  of  the  recent  fauna,  which  bears 
equally  upon  the  extinct  forms  when  they  are  perfectly  recognized. 

The  present  paper,  it  is  hoped,  will  make  a  beginning  in  the  direction  of  a 
better  and  more  natural  classification  of  our  Tertiary  mollusks  and  of  a 
clearance  of  the  ground  of  synonyms,  erroneous  identifications  and  other 
misconceptions.  It  is,  of  course,  not  to  be  expected  that  the  work  can  be 
fully  carried  out  except  by  the  combined  efforts  of  all  our  paleontologists  and 
the  expenditure  of  years  of  labor  and  scientific  devotion.  By  using  a  biologic 
instead  of  a  stratigraphic  system  of  division  for  the  animals  studied,  the 
relation  of  the  different  faunas  at  once  takes  on  an  absorbing  interest.  I 
believe  that  the  practice  common  in  museums  of  arranging  the  fauna  of  each 
horizon  only  in  a  series  of  drawers  by  itself,  is  responsible  for  much  retarda- 
tion in  paleontologic  science.  The  ideal  museum  should  have  two  series,  one 
stratigraphic  and  one  biologic,  and  in  the  latter  should  be  arranged  together 
all  the  animals  of  one  family  from  its  earliest  to  its  latest  appearance.  In  the 
present  state  of  science,  if  but  one  system  can  be  adopted,  I  believe  that  the 
biological  sequence  is  by  far  the  most  important,  notwithstanding  some  obvious 
inconveniences  which  attend  it. 

•  To  the  institutions  above  mentioned  and  to  tlie  officers  of  the  Academy  of 
Natural  Sciences,  Philadelphia,  the  members  of  the  U.  S.  Geological  Survey, 
and  especially  to  Mr.  Joseph  Willcox,  Mr.  James  Shepard,  of  New  Britain, 
Connecticut  ;  Mr.  F.  \V.  Crosby,  of  Washington,  and  various  friends  and 
correspondents  in  Florida,  my  thanks  are  due  for  co-operation  and  assistance. 

The  types  of  the  fossils  described  are  deposited  in  the  Museum  of  the 
Wagner  Free  Institute  of  Science  and  the  U.  S.  National  Museum.  The 
Museum  of  the  Philadelphia  Academy  of  Natural  Sciences  and  the  U.  S. 
National  Museum  contain  most  of  the  original  types  of  Conrad  and  other  early 
paleontologists,  and  with  them,  when  any  question  arose,  the  specimens  here 
described  have  been  carefully  compared. 

The  drawings  which  have  been  photographically  engraved  for  the  illustra- 
tions of  this  paper  were  drawn  with  the  pen  by  Dr.  J.  C.  McConnell,  of 
Washington,  and  Mr.  J.  H.  Ridgway,  of  the  U.  S.  Geological  Survey.  All 
those  representing  small  species  were  outlined  by  camera.  I  think  that 
these  illustrations  .speak  with  sufficient  clearness  for  themselves. 


LAND  AND  FRESH-WATER  FAUNA  OF  THE  SILEX-BEDS. 

This  peculiar  association  of  species  wliusc  abundance  marUs  a  special 
[iliasc  in  the  history  of  the  silex-beds,  namely,  the  culmination  of  the  upward 
movLincnt,  I  have  decided  to.  treat  separately.  This  fauna  was  not  of  sudden 
appearance.  Doubtless  as  soon  as  small  hummocks  became  sufficiently  ele\a- 
ted  to  be  above  the  incursions  of  the  tide  they  were  invaded  by  the  operculate 
//liiciiia  and  the  beach- frequenting  Strophia.  The  other  land  snails  were 
probably  later,  but  the  fresh-water  species  would  neces.sarily  be  delayed  until  the 
supermarine  area  was  large  enough  to  afford  fresh-w-ater  ponds  or  streams  not 
in\aded  by  salt  water.  These  last  were  naturally  the  latest  and  are  the  rarest, 
while  the  HcUcina  is  found  more  or  less  mixed  with  the  marine  shells  lower 
down,  where  it  had  been  blown  by  the  winds  or  washed  by  extraordinary 
storm-tides. 

Family  VIVIPARID/E. 

Genus  LIOPLAX  Troschel. 

Lioplax  floridana  n.  s. 

Plate  I,   figure  3. 

Shell  thin,  smooth,  or  slightlv  marked  by  incremental  lines  ;  the  upper  or 

posterior    half  of   the   whorls   somewhat   flattened;    the    periphery   obtusely 

keeled;  base  well  rounded;  umbilicus  none,  whorls  probably  four  or  five,  the 

type    specimen    decollated;    suture    distinct    but    not    channelled;    aperture 

rounded  in  front,  narrow^  but  not  acute  behind;  outer  lip,  simple,  thin.     Lon. 

of  decollate  specimen  7.5  ;   lat.  of  do.  6.0  mm. 

A  single  specimen  in  poor  condition,  but  characteristic,  was  collected  by 
the  writer  at  Ballast  Point.  It  is  sufficiently  distinct  from  the  L.  subcarinata 
Sa\'  to  need  little  comment ;  the  flattish  and  peripherally  angular  whorls  of 
the  fossil  enable  one  to  discriminate  between  them  at  once. 

Family  HELICINIDyE. 
Genus  HELTOINA  Lamarck. 
Helicina  ballista  n.  s. 
Plate  I,  figures  2,  2  a. 
Shell   depressed-conic,  five-whorled,  solid,  .spire  less  than  half  the  height 
of  the  shell;  whorls  slightly  flattened  above;  suture  distinct,  not  deep;  sculp- 
ture of  incremental  lines  and   occasional   not   prominent  wrinkles,  crossed  by 
faint  impressed  lines,  with  subequal  interspaces,  to  the  number  of  si.x  or  seven 
on  the  last  whorl  above  the  periphery;  base  full,  evenly  rounded,  with  a  thin, 
smooth   central  callus ;  aperture   oblique,  semilunar  ;  lip  reflected,  and  in  old 
specimens  very  thick,  narrowest  and  thinnest   near  the  pillar,  which  is  very 
short  and    almost   unrecognizable  as  distinct  from   the  lip;  alt.  of  shell  7.0; 
max.  diam.  lO.O;  min.  diam.  8.0  mm. 
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Helicina  ballista  var.  tampse  Dall. 

Shell  similar,  but  smaller,  though  with  the  same  number  of  \shorls,  and  an 
appearance  of  being  slightly  flatter  on  the  spire,  and  generalU-  smooth  ;  alt. 
5.0;  max.  diam.  8.0;  min.  diam.  6.5  mm. 

Ballast  Point  silex-beds,  upper  part,  and  also  in  the  overlying  Orbitolite 
rock,  and  in  the  latter  at  Six-Mile  Run,  near  Orient  Station,  east  from  Tampa 
City.  This  species  has  been  compared  to  H.  siibstriaia  Gray,  now  living  at 
Barbados.  There  are  many  points  of  resemblance,  but  the  typical  form  of  the 
fossil  is  larger  and  much  heavier,  with  a  stronger  lip,  which  narrows  and  be- 
comes thinner  near  the  pillar  just  where  the  living  species  has  its  thickest  and 
strongest  part.  In  this  character  the  two  are  the  exact  opposite  of  each  other. 
The  variety  agrees  with  the  typical  form  of  H.  ballista  as  regards  this  charac- 
ter. Though  the  shell  is  common  and  has  a  wider  geologic  range  than  the 
others  of  this  as.semblage,  no  trace  of  the  operculum  has  been  found  so  far. 
The  specimen  figured  does  not  show  the  spiral  lines,  which  are  inconstant  in 
both  the  fossil  and  the  recent  species  referred  to. 

Family  LIMN.€ID.-E. 

Genus  PLANORBIS  Guellard. 

Planorbis  Willcoxii  n.  s. 

Plate  I,  figures  6  c,  6  d. 

Shell  small,  with  five  or  more  slowly  enlarging  rounded  whorls;  surface 

sculptured  only  with  inconspicuous  incremental  lines  ;  coildextral  (?),  upper  and 

under  surfaces  \'ery  similar  ;  upper  side  more  deeply  indented  with  about  three 

turns  visible,  the  suture  not  very  deep  and  the  surface  slighth"  flattened  ;  under 

side  with  a  deeper  suture,  and  the  whorls   more  boldly  rounded  ;  aperture 

lunate,  outer  lip  defective  in  the  specimen,  but  probably  simple  and  sharp. 

Diameter  of  type  specimen  6.5  ;  altitude  2.3  mm. 

A  single  specimen  was  collected  at  Ballast  Point  b}-  the  writer. 
This  species  is  most  like  the  recent  West  Indian  /-".  ciiruiitlincatus  Shuttle- 
worth,  but  has  more  symmetrically  rounded  whorls,  a  proportionally  smaller 
altitude,  and  shows  no  traces  of  the  spiral  lines.  The  last  whorl  is  much 
larger  in  proportion  to  the  rest  of  the  shell  in  the  living  form.  The  fossil  is 
much  like  several  of  the  species  of  Scgmentina,  S.  Jiavancnsis  Pfr.  and  allied 
recent  forms,  but  it  has  no  internal  teeth. 

Family  HELICID/E. 

Subfamily  BULIMULINtE. 

Genus  BULIMULUS  Leach. 

Section  Anclus  Albers. 

The  .ffw///««/«  of  the  F'lorida  Miocene  are  obviously  nearly   related  to  one 

another;  and,  whatever  group  they  may  be  referred  to,  all  will  be  included  in 

it.     They  are  characterized  by  small  size,  a  form  somewhat   recalling  that  of 
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Pari  Ilia  ;  which,  anionjj  recent  species,  is  exaggerated  to  oddity  in  the  recent 
B.  aiigiostoiniis  Wagner,  of  South  America,  the  type  of  Albers'  section  Anctiis. 
All  have  the  aperture  somewhat  laterally  compressed  or  pinched,  and  the  lip 
broadly  reflected. 

The  outer  lip  is  usualh-  a  little  thicker  in  the  middle  than  near  the  bod}-, 
there  is  a  little  callus  on  the  bod}- uniting  the  lips,  the  pillar  is  simple  and  with 
no  indications  of  a  fold  or  swelling.  The  umbilicus  is  represented  by  a  chink, 
not  a  perforation,  behind  the  inner  lip  and  the  aperture  is  less  than  half  the 
whole  length  of  the  shell.  At  the  commissure  between  the  outer  lip  and  the 
body  a  small  mass  of  callus  is  deposited  by  the  perfectly  adult  animal  which  is 
marked  b}-  a  straight  or  somewhat  flexuous  sharp  groo\'e,  which  occupies  the 
middle  of  the  callus.  All  the  fossils  and  several  of  the  South  American  forms 
among  the  recent  species  possess  this  grooved  callus  and  ha\e  the  spire  rather 
sharply  tapered,  though  the  vertex  is  not  very  acute. 

The  largest  of  the  Floridian  species  was  referred  to  Partiila  by  Prof  Heil- 
prin,  and  it  has  much  the  form  of  some  Partula;,  but  it  seems  to  me  the  obvi- 
ous relations  of  the  group  with  those  of  the  Antilles  and  South  America  render 
it  highly  improbable  that  its  nearest  relations  are  to  be  sought  so  much  farther 
away.  Moreover,  the  genus  Partula  is  likely  to  be  a  very  modern  development 
not  to  be  expected  in  the  Miocene,  and  especially  in  the  American  Miocene,  any 
more  than  Acliatinella.  I  suspect  that  Pupa  (or  Biilimiiliis)  fallax  Sa}-  may 
be  a  degenerate  descendant  of  our  Miocene  group,  a.s  its  form  is  much  the 
same  and  the  only  obvious  difference  in  the  shell  is  one  of  size.  A  small  shell 
somewhat  resembling  our  land  shells  but  without  the  reflected  lip  and  generally 
more  like  the  group  Thainiiastiis,  to  wliich  he  referred  it,  was  described  by 
Meek  and  Hayden  from  the  Fort  Union  Lignite  group  of  Dakota,  under  the 
name  of  Tliauinastus  limneifonnis.  The  t}-pe,  howe\-er,  looks  more  like  an 
Amaura  than  a  land  shell.  I  do  not  find  anything  figured  from  the  European 
strata  of  analogous  age  which  can  be  closely  affiliated  to  our  shells. 

Bulimulus  (?  Anctusi  floridanus  Conrad  (sp.). 

Plate  I,  ligiire  ii. 

Bulimus  floridanus  Conrad,  Silliman's  Journal,  second   series,    vol.   ii.    p.  399,   figure  i, 

Nov.  1846.     Am  Journ.  Conch.,  i.  p.  144,  pi.  xi.  fig.  11,  £865  (bad  figure). 
Not  Bulimulus  floridanus  Pfr.,  1856  (recent). 
Eulima  flo) idana  Orbigny,  fide  Conrad,  op.  cil.,   1865  (Ubi  ?). 

Shell  fusiform,  anteriorly  and  posteriorly  tapering,  rather  slender ;  tip 
small,  bluntly  pointed,  whorls  moderately  rounded,  six  in  all  ;  the  ma.xi- 
mum  length  of  the  aperture  equals  less  than  half  the  total  length ;  aper- 
ture with  a  reflected  margin,  broader  anteriorly  and  on  the  pillar;  the 
original  type  which  we  have  figured  is  not  entirely  adult  and  the  reflection 
is  wider  in  a  perfectly  mature  individual.  The  inner  and  outer  lip  are  con- 
nected by  a  perceptible  callus  which  is  grooved  slightly  in  the  angle  between 
the  outer  lip  and  the  body  whorl.  The  aperture  is  slightly  laterally  compressed ; 
there  is  a  narrow  chink   behind  the  reflected  pillar-lip.      The  outer  surface  of 
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the  whorls  is  prett>'  regularly  grooved,  in  harmony  with  the  incremental  lines, 
by  close-set  narrow  shallow  grooves  and  wrinkles  between  them  ;  on  the  upper 
whorls  in  the  type  specimen  there  are  traces  of  distinct  fine  sharp  spiral 
grooves;  the  suture  is  distinct,  but  not  channelled;  the  succeeding  whorl  is 
uniformly  appressed  against  it  and  the  subsutural  line  mentioned  by  Conrad 
has  no  expression  in  the  sculpture,  but  is  due  to  the  greater  transparency  of 
the  silex,  as  compared  with  the  sandy  matrix  filling  the  whorls.  The  upper 
whorls  are  more  or  less  eroded,  but  the  characters  are  sufficiently  distinct. 
Length  of  the  truncated  tj'pe  lO.O;  of  the  last  whorl  7.0;  max.  width  of  the 
shell  4.0  mm.  Our  largest  specimen  measures  14  by  6  mm.  and  an  average  one 
13  by  5  mm.;  the  aperture  6  by  3.7  mm. 

Habitat,  sile.K-beds  of  Ballast  Point,  Tampa,  Florida  ;  collected  by  Conrad, 
Dall  and  F.  Burns. 

I  have  been  favored,  through  the  kindness  of  Prof  Heilprin,  with  the  oppor- 
tunity of  comparing  and  figuring  Conrad's  original  and  until  lately  unique  type 
which  forms  part  of  the  collection  of  the  Academy  of  Natural  Sciences. 

It  differs  from  the  following  species  in  being  more  elongated  and  less  ab- 
ruptly tapered  at  the  ends ;  it  seems  also  to  have  had  a  reflected  lip  more  like 
that  oi  aiiicricanus  than  oi  Hei/priiiiaiius,  and  without  the  pronounced  inward 
projection  which  distinguishes  the  latter,  in  the  middle  of  the  outer  lip.  Be- 
fore comparing  them  I  had  supposed  that  floridamis  was  merely  an  immature 
Heilpriiiiaiiiis,  but  when  they  were  brought  side  by  side  the  difference  was  pat- 
ent. I  feel  quite  confident  that,  so  far  as  the  shell  affords  a  criterion,  the  three 
species  I  have  mentioned  belong  to  a  single  section  of  the  genus  Buliviiilus. 
There  is  nothing  remarkable  in  finding  three  species  of  one  group  in  the  same 
local  fauna,  while  one  or  two  closely  related  species  still  survive  in  the  vicinity  ; 
and,  as  we  go  south,  among  the  Antilles  and  especially  in  the  northern  part  of 
the  continent  of  South  America,  species  of  the  same  section  apparently  become 
more  numerous  and  their  peculiar  features  more  pronounced. 

The  revolving  lines  are  not  shown  in  the  figure,  as  they  are  only  visible  on 
a  portion  of  the  back.  Over  the  greater  portion  of  the  surface  of  the  siliceous 
pseudomorph,  only  the  much  stronger  transver.se  ridges  are  perceptible,  and  in 
some  places  even  those  have  been  obscured,  in  the  process  of  mineralizati<in 
or  perhaps  by  erosion  of  the  original  shell  before  it  was  replaceil  I))-  a  sili- 
ceous cast. 

Bulimulus  (?  Anctus)  Heilprinianus  n.  s. 

Plate  I,  figures  6  b,  10. 
Shell  small,  fusiform,  six-whorled  ;  the  spire  rather  pointed  conical ;  sculp- 
ture of  fine  transverse  wrinkles  with  faint  spiral  stria;  in  places  ;  suture 
distinct  but  not  deep,  the  whorls  appressed  against  it ;  base  rounded,  with 
a  very  narrow  chink  in  the  umbilical  region,  but  no  perforation; 
aperture  le.ss  than  half  the  length  of  the  shell,  the  lip  reflected,  thick 
and  solid  ;  pillar  simple,  rounded  into  the  base  ;  body  washed  with  callus  con- 
necting the  lips ;  at  the  commissure  of  the  body  and  outer  lip  a  small  grooved 
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callus  is  distinct  in  the  adult ;  posterior  inner  edge  of  tiie  outer  lip  with  an 
excavation  in  front  of  which  is  a  projecting  thicker  part  which  in  the  oldest 
specimens  is  almost  toothlike  ;  the  reflected  face  of  the  lips  lies  in  one  plane  ; 
the  aperture  slightly  compressed  laterally.  Lon.  of  shell  ii.o;  of  aperture  4.5; 
hit.  (if  shell  4.0  mm. 

Silex-beds  of  Ballast  Point,  Tampa  Bay;  collected  by  Dall  and  Burns. 

This  species  has  a  differently  formed  and  relatively  shorter  mouth  and 
much  heavier  lip  than  the  others.  Like  them  it  varies  somewhat  in  size  and 
proportions.  Figure  6  b  is  intended  to  show  the  callus  and  the  groove  at  tlie 
junction  of  the  body  and  outer  lip.  Sometimes,  however,  the  callus  is  of  a  leaf- 
shape,  with  the  groove  in  the  center,  like  the  midrib  of  a  laurel  leaf.  In  B. 
amcricantis  this  is  especially  prominent.  The  groove  in  the  figure  is  a  little 
too  straight,  as  it  has  usually  a  slight  flexure  to  correspond  with  the  convex 
surface  upon  which  it  lies. 

Bulimulus  (?  Anctus)  americanus  Dall. 
Plate  I,  figures  9,  9  a. 
Partula  americana  Heilprin,  Trans.  Wagner  Inst.  I.  p.  115,  pi.  xvi.  fig.  60,  1887. 
Silex-beds  of   Ballast   Point  and    vicinity,   abundant ;    a  single,  possibly 
ad\-entitious  specimen  in  the  Orbitolite  bed  at  the   same  locality  in  the  upper- 
most  stratum.      Collected  by   Messrs.  Shcpard,  Willcox,  Newman,  I  Icil]irin, 
Dall  and  Burns. 


Wliorls. 

Alt.  of  Shell. 

Mii.x  Diam. 

Apert.  Long. 

Fonna  iypica,               6)4 

17.0 

9.0 

8.5 

Yar.  />ar/u/i/ii/s  Dall,  6 

13-5 

7-5 

7.0 

Var.  /axtfs  Dall,           6. 

155 

7- 

7-5 

This  species,  though  showing  some  slight  \ariations,  is  on  the  whole 
remarkably  constant  in  form  and  size,  averaging  in  length  of  shell  17,  of  aper- 
ture 8,  and  maximuin  diameter  8  mm.  The  reflected  lip,  though  wide,  is  not 
heavy,  but  the  callus  uniting  the  lips  over  the  body  and  the  groove  at  the 
commissure  are  relatively  more  conspicuous  than  in  the  smaller  species.  No 
trace  of  .spiral  scratching  or  sculpture  has  been  discovered  after  examining  many 
specimens.  The  varieties  were  found  with  the  typical  form,  but  seem  tolerably 
constant. 

Bulimulus  (?  Anctus)  Stearnsii  Dall. 

Plate  I,  figure  12. 

Shell  small,  elongatetl,  with  five  or  more  whorls;  surface  nearly  smooth  or 
slightly  transversely  striated  in  harmony  with  the  incremental  lines  and  with 
faint  indications  of  tnicroscopic  spiral  striaj;  type-specimen  decollate;  whorls 
slightly  rounded,  appressed  at  the  distinct  but  not  channelled  suture  ;  last 
whorl  rather  long,  with  a  very  narrow   chink  behind  the  reflected  inner  lip  ; 
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aperture  short,  laterally  compressed;  lip  reflected,  thin,  body  callus  distinct, 
grooved  at  the  outer  commissure,  pillar  simple;  Ion.  of  type-specimen  (decol- 
late) 13.0;  of  last  whorl  90  ;  of  aperture  5.0;  max.  lat.  of  shell  4.5  mm. 

Ballast  Point  silex-beds  ;  collected  by  W.  H.  Dall,  a  single  specimen. 

This  species  is  at  once  separable  from  the  preceding  by  the  elongated  and 
slender  form  which  it  exhibits.  It  is  smoother  than  the  others,  if  the  specimen 
found  be  a  fair  example  of  the  sculpture. 

It  is  named  in  honor  of  Dr.  R.  E.  C.  Stearns,  of  California,  who  in  1869 
visited  Ballast  Point  and  by  his  discovery  of  Ecpliora  quadricostata  on  Long 
Key  determined  the  presence  of  beds  of  the  Miocene  age. 

Subfamily  HELICIN.E. 

Genus  HELIX  Linn^. 

Subgenus  Hygromia  Risso. 

Section  Jeannerdia  Pfeiffer. 

The  type  of  this  section  is  H.  jiiultistriata  Desh.,  ami  it  inclutles,  among 
other  recent  forms,  H.  Parraiana  Orb.,  and  four  or  five  others  from  the 
Cuban  region.  Among  fossil  species  can  be  noted  those  here  described,  and 
from  France,  H.  Presiivichii  Deshayes,  H.  rara  Boissy,  and  H.  Noiicli  Des- 
hayes.  H.  aquensis  De  Serres,  from  the  Middle  Tertiary  of  Aix,  is  another 
related  form.  H.  PrestivicJdi  and  rara  are  from  the  Eocene  Lignites  of  Eper- 
nay ;  H.  Noiieli  from  the  Calcaire  de  Beauce  of  France  and  equivalent  beds  in 
Northern  Italy. 

The  most  obvious  feature  of  all  these  shells  is  the  constriction  which  takes 
place  just  behind  the  reflected  lip,  and  the  thickened  ridge  which  reinforces 
the  lower  lip  internally  near  the  base  of  the  pillar,  yet  which  is  too  obscure 
and  too  irregular  to  be  called  a  tooth.  These  shells  are  mostly  rather  de- 
pressed, with  a  moderately  sculptured  surface,  and  a  closed  or  narrowly  per- 
forated umbil'cus.  Some  are  turbinate  in  form,  like  the  type  of  the  section. 
All  have  a  reflected  lip  and  an  oblique  aperture.  Their  close  relation  to  the 
Cuban  species  already  mentioned  is  obvious,  and  their  parallelism  of  character 
with  those  of  the  earlier  beds  of  the  Paris  basin  is  in  harmony  with  the  want 
of  synchrony  between  otherwise  analogous  faun.u  of  luiropc  and  .\mcrica 
which  has  been  pointed  out  on  several  occasions. 

Helix  latebrosa  n.  s. 
Plate  I,  figures  8,  8  a. 
Shell  rotund,  full  and  rounded  above,  five-whorled  ;  surface  marked  by 
incremental  lines  and  faint  wrinkles,  and  by  traces  of  faint  microscopic  spiral 
striation  ;  suture  very  distinct,  its  anterior  margin  not  appressed  ;  whorls  full, 
the  last  slightly  flattened  behind  the  periphery  of  the  last  half  of  its  extent, 
base  rounded  with  a  small,  deep,  tube-like  umbilicus  ;  constriction  behind  the 
reflected  lip,  deep,  wide,  and  more  strongly  wrinkled  than  the  rest  of  the 
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outer  surface  ;  pillar  oblique,  very  short,  the  lip  reflected  behiiul  it  to  the  verge 
of  the  umbilicus ;  body  with  a  callus  connecting  the  inner  and  outer  lips  ; 
outer  lip  defective  in  the  specimen,  but  evidently  arched  o\er  and  deflected 
downward  on  the  body,  slightly  contracting  the  aperture,  reflected  portion 
wide,  thin,  smooth  ;  margin  of  the  lower  lip  in  a  partly  vertical  plane  within, 
supporting  a  large,  thick,  somewhat  granulose  callus  ;  max.  lat.  of  shell  16.0  ; 
min.  lat.  13.5  ;  alt.  12.0  mm. 

A  single  specimen  was  collected  by  the  writer  at  Ballast  Point.  A  frag- 
ment, apparently  of  this  species  or  a  closely  allied  form,  was  sent  from  the 
Ocala  nummulitic  bed  by  Mr.  Willcox. 

Helix  iustrumosa    n.  s. 
Plate  I,  figures  7,  8  b. 

Shell  depressed,  slightly  and  very  obtusely  carinate  toward  the  periphery, 
especially  in  the  young,  five-whorled  ;  surface  with  a  microscopic  shagreened 
sculpture,  caused  by  the  breaking  up  of  fine  incremental  wrinkles  into  seg- 
ments, which  are  sometimes  so  small  as  to  resemble  minute  pustules ;  this 
sculpture  varies  on  different  parts  of  the  same  specimen,  and  in  different  speci- 
mens to  some  extent,  but  preserves  its  general  character  in  all,  though  it  is 
generally  most  developed  on  the  spire ;  apart  from  this  and  the  usual  incre- 
mental irregularities  there  is  no  sculpture  on  the  shell ;  whorls  depressed, 
suture  distinct,  not  deep ;  base  evenly  rounded,  with  a  central  perforation,  a 
small  portion  of  which  is  overshadowed  by  the  reflection  of  the  pillar-lip  ;  con- 
striction narrow,  deep  ;  aperture  a  little  declining,  very  oblique  ;  lip  rather 
thick  and  widely  reflected,  narrower  below  and  then  expanding  a  little  at  the 
pillar;  callus  deeper  in  the  throat  than  in  H.  /rt/t'($r(?.frt,  and  less  prominent, 
though  it  may  not  be  fully  developed  in  the  single  specimen  of  this  species 
in  which  it  has  been  preserved  at  all  ;  alt.  8.0;  ma.x.  diam.  of  shell  13.5  ;  min. 
diam.  i  i.o  mm. 

This  interesting  species  was  collected  at  Ballast  Point  by  the  writer,  four 
or  five  more  or  less  broken  specimens,  from  the  total  of  which  is  obtained  the 
above  description.  The  specimen  figured  has  the  upper  edge  of  the  outer  lip 
slightly  defective,  and  in  figure  7  the  spire  above  the  penultimate  whorl  has 
been  restored  from  one  of  the  other  specimens  in  which  that  part  of  the  shell 
was  perfectly  preserved. 

Helix  crusta  n.  s. 
Plate  I,  figures  4,  4  a,  4  b,  6  e,  6  f. 
Shell  moderately  depressed,  rounded  without  any  carina  or  angulation  at 
the  periphery,  five-whorled ;  surface  marked  with  incremental  lines  and  fine 
wrinkles  in  harmony  with  them,  which  are  broken  up  into  shagreening  much 
as  in  the  last  described  species  ;  other  sculpture  none  ;  whorls  above  some- 
what  rounded;    suture   distinct,    margin    not   appressed;    base    full,  slightly 


lO  TKAXSACTIOXS    OF    THE    WAGNER    FREE 

compressed  toward  the  umbilicus,  which  is  deep,  subtubular  and  small,  partly 
overshadowed  by  the  reflected  pillar-lip ;  constriction  behind  the  aperture  pro- 
nounced, narrow,  close  to  the  reflection ;  aperture  very  oblique,  subcircular, 
the  reflected  lips  narrow,  rather  thin,  subequal  all  round,  united  bj'  a  thin  cal- 
lus over  the  body  whorl  ;  callus  within  the  lower  lip  thin,  small,  little  eleva- 
ted, but  distinct  in  fully  adult  specimens,  at  the  base  of  the  pillar.  Alt.  of 
shell  8.0;  max.  diam.  15.0;  min.  diam.  12.O  mm. 

Helix  crusta  var.  cunctator  Dall. 

Shell  smaller,  with  four  and  a  half  whorls,  the  umbihcus  relatively  smaller, 
the  base  more  bevelled  toward  the  umbilicus.  Alt.  6.0  ;  max.  diam.  i  i.o  ;  min. 
diam.  9.0  mm. 

Ballast  Point  silex-beds  ;  also  the  same  formation  on  the  shores  of  Old 
Tampa  Bay,  an  arm  of  Tampa  Bay  proper,  westward  from  Hillsborough  Bay; 
collected  by  Newman,  Dall,  Shepard  and  Burns. 

This  is  much  the  commonest  species  of  the  Ballast  Point  locality  and  is 
frequently  very  perfectly  reproduced  by  the  siliceous  pseudomorph.  Of  the 
variety  three  rather  encrusted  specimens  were  found.  Better  material  may  lead 
to  the  belief  that  it  is  a  distinct  species,  in  which  case  the  varietal  name  now 
used  will  be  applicable  as  a  specific  name. 

Helix  diespiter  n.  s. 
Plate  I,  figures  i,  la. 

Shell  closely  resembling  H.  crusta  in  form,  but  larger,  with  a  more  covered 
umbilicus,  more  horizontally  flattened  base,  and  especially  a  larger  and  more 
oval  aperture,  with  a  more  pronounced  expansion  where  the  inner  lip  joins 
the  body;  the  shagreening  of  the  surface  is  like  that  of  //.  crusta,  but  the  in- 
cremental wrinkles  seem  relatively  stronger.  Alt.  II.O;  max.  diam.  18.O; 
min.  diam.  15.0  mm. 

Ballast  Point  silex-beds,  abundant,  but  almost  always  broken  and  defective  ; 
collected  by  Dall  and  Burns. 

This  species  is  closely  related  to  H.  crusta,  but  seems  uniformly  to  differ 
as  above  mentioned.  The  figure  is  an  ideal  one,  derived  from  the  obvious 
characters  of  several  partly  defective  specimens. 

Helix  direpta  n.  s. 

Plate  I,  figures  7  a,  7  b. 

Shell  elevated,  stout,  subglobose,  with  five  to  six  and  a  quarter  whorls  ; 
surface  nearly  smooth,  marked  with  lines  of  growth  and  fine,  microscopic, 
close-set  spiral  striation ;  apex  rather  blunt;  whorls  moderately  full,  suture 
distinct,  not  deep,  the   margin   not  apprcsscd  ;  base  moderately  rounded,  the 
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umbilical  region  indented  but  not  perforate;  close  to  the  aperture  the  last 
whorl  descends  a  short  distance ;  the  constriction  behind  the  lip  is  not  deep, 
though  obvious;  aperture  wider  toward  the  outer  side,  the  pillar  and  the  end 
of  the  outer  lip  where  it  joins  the  body  whorl  are  rather  close  together  and 
the  interval  is  covered  with  a  rather  thick,  smooth  callus  over  the  body  whorl  ; 
lip  stout,  thick,  reflected,  the  reflection  somewhat  expanded  o\er  the  umbilical 
region  of  the  base.  None  of  the  specimens  show  the  inner  face  of  the  lower 
lip.     Alt.  12.5;  max.  diam.  15.0;  min.  diam.  12.0  mm. 

Ballast  Point  silex-beds ;  Dall  and  Burns. 

This  species  is  rare ;  only  four  specimens  have  been  found.  The  one  fig- 
ured had  lost  the  shelly  matter  of  the  base  and  aperture  and  was  unique ;  the 
others  have  been  found  since  the  figure  was  made  and  are  all  defccti\e,  but 
enable  the  description  to  be  made  tolerably  complete. 

Helix  haruspica  n.  s. 
Plate  I,  figures  7  c,  7  d. 

Shell  large,  thin,  little  elevated,  with  five  and  a  half  whorls  ;  surface  with 
more  or  less  broken  incremental  wrinkles,  crossed  by  fairly  distinct  fine  grooves 
rather  sparsely  distributed  ;  periphery  furnished  with  a  distinct  carina,  above 
which  the  whorl  is  somewhat  compressed,  and  on  which  the  suture  runs;  at 
the  termination  of  the  coil  the  end  of  the  last  whorl  falls  below  the  carina  for 
a  short  distance  ;  suture  distinct ;  upper  whorls  less  rounded  than  the  last 
one ;  base  moderately  rounded,  perforate  when  young,  the  umbilicus  covered 
b}'  an  extension  of  the  inner  lip  in  the  adult ;  aperture  large,  imperfect  in  all 
the  specimens  ;  lips  moderately  reflected,  thin,  sharp  ;  constriction  behind  the 
reflection  hardly  noticeable  near  the  suture  (elsewhere  ?),  lower  lip  wanting  in 
the  specimens;  inner  and  outer  lip  connected  with  a  thin  callus  over  the  body 
whorl.  Alt.  of  shell  from  base  to  vertex,  the  aperture  not  taken  into  account, 
12.0  mm.,  but  with  the  lower  lip  perfect  it  would  have  been  15.0  or  more, 
probably;  max.  diam.  24.0;  min.  diam.  19.5  mm. 

Ballast  Point,  Hillsboro  Bay,  silex-beds  ;  collected  by  Mr.  J.  Shepard  and 
the  writer. 

This  is  the  largest  Helix  of  the  locality  so  far  discovered,  and,  though 
imperfect,  is  recognizable.  When  living  it  must  have  much  resembled  some 
of  the  West  Indian  carinated  forms,  like  acittissima  Lam.  These  last  have 
the  shagreened  surface,  but  it  seems  as  if  the  callus  within  the  inner  lip  seen 
in  the  fossils  has  differentiated  into  separate  tooth-like  projections  in  some  of 
the  recent  forms,  while  persisting  hardly  changed  in  others.  It  may  be,  how- 
ever, that  the  lower  lip  of  this  species  will  show  internal  denticles  when  it  is 
found.  As  what  remains  of  H.  haruspica  harmonizes  well  with  others  above 
described  of  the  section  /ea/increiia,  I  have  not  thought  it  worth  while  to  refer 
it  elsewhere,  especially  as  I  by  no  means  claim  e.xpertness  in  the  discrimina- 
tion of  the  myriad  sections  and  subgenera  which  have  been  proposed  in  this 
family. 
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Subgenus  Polygyra  Say. 

Section  Dccdalochila  Beck. 

Helix  adamnis  n.  s. 

Plate  I,  figures  5,  5  a. 

Shell  small,  depressed,  five-whorled  ;  surface  nearly  smooth  except  for 
incremental  lines  and  occasional  faint  wrinkles  •  suture  distinct  as  in  recent 
species  of  this  group ;  periphery  angulated  rather  obtusely,  on  which  angle 
the  suture  runs  and  at  the  aperture  does  not  perceptibly  decline  below  it, 
although  the  aperture  is  oblique  ;  the  sides  fall  inward  from  the  carina ;  the 
base  is  rounded  with  a  small  funicular  umbilicus  ;  at  the  termination  of  the 
last  whorl  it  is  slightly  swollen,  then  slightly  constricted,  then  expands  again 
to  the  subequal  thick  margin  of  the  aperture,  which  is  marginated  rather  than 
reflected ;  on  the  lower  lip  are  two  subequal  denticles  which  are  not  extended 
into  the  throat ;  about  the  middle  of  the  outer  lip  the  end  of  a  ridge  projects 
from  the  margin  and  the  ridge  itself  is  continued  obliquely  downward  and 
backward  on  the  inside  of  the  outer  lip  until  it  reaches  a  point  nearly  behind 
the  outer  basal  denticle.  The  outer  and  inner  lips  are  joined  over  the  body 
by  a  > -shaped  lamina,  the  upper  arm  of  which  is  shorter  than  the  lower;  the 
apex  e.xtends  backward  behind  the  plane  of  the  lower  lip,  while  the  space  be- 
tween the  arms  of  the  >  is  covered  with  a  pretty  thick  layer  of  callus.  Alt. 
4.5  ;  max.  diam.  9.1  ;  min.  diam.  7.5  mm. 

A  single  specimen  was  collected  at  Ballast  Point  by  the  wiiter. 

This  is  the  earliest  American  Polygyra  as  far  as  known.  A  species  is 
mentioned  from  Idaho  (Dakota)  in  Conrad's  "Eocene  Checklist,"  published  by 
the  Smithsonian  Institution  in  1866,  but  I  can  find  no  record  of  its  publication 
anywhere,  and  suspect  that  further  study  resulted  in  its  suppression.  The 
specimen  is  not  in  the  National  collection  and  the  name  is  therefore  to  be 
suppressed. 

The  present  species  is  a  full-fledged  Polygyra,  of  the  section  Dcedalochila 
Beck,  with  all  the  characters  which  are  exhibited  in  such  species  as  P.  ventro- 
sitla  and  P.  Hindsii  of  Pfeiffcr.  It  is  probable,  therefore,  that  the  group  was 
developed  at  an  earlier  date  and  that  we  may  yet  find  incipient  or  even  char- 
acteristic species  of  Polygyra  in  the  Eocene.  The  nearest  related  recent 
species,  above  cited,  inhabit  Texas,  Mexico  and  the  adjacent  region. 

Subfamily  PUPIN.F.. 

Genus  STROPHIA  Albers. 
Section  Eostrophia  Dall. 
Shell  destitute  of  internal  lamella:  or  tlenticles.  Maynard  has  shown  that 
the  species  of  Strophia  now  living  may  be  separated  into  three  groups  by  the 
form  and  arrangement  of  the  gular  laminae  or  callosities.  But  according  to 
him  there  are  none  known  among  recent  Strophias,  which  are  entirely  desti- 
tute of  such  laminae,  like  the  Miocene  forms  now  under  consideration. 
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Strophia  (Eostrophia)  anodonta  n.  s. 
Plate  I,  figures  S  c,  Sd. 

Shell  .subc\-lindrical,  obtuse,  nine  or  ten-whorled,  apparcntK-  smooth,  but 
under  a  magnifier  showing  fine  i)arallel  grooves  and  wrinkles  extending  ob- 
liquely from  suture  to  suture,  in  harmony  with  the  incremental  lines;  suture 
distinct,  not  deep  ;  base  full  and  rounded  with  a  chink  in  the  imperforate  um- 
bilical region;  aperture  slightly  expanded,  rounded,  the  lip  strongly  reflected, 
so  that  it  is  rounded  in  front  and  sharp-edged  behind ;  a  tliin  callus  connects 
the  inner  and  outer  lips  over  the  body,  but  there  are  neither  parietal  nor  col- 
umellar  laminae.  Alt.  24.0;  max.  diam.,  excluding  the  aperture,  ii.o;  diani. 
of  aperture  from  outside  to  outside  of  lips  9.0  mm. 

Ballast  Point,  Newman,  Sliepard,  Dall  and  Burns;  Old  Tampa  Bay,  shore, 
Burns. 

Strophia  (anodonta  var.  ?)  floridana  Dall. 
Plate  J,  figure  6. 
Shell  resembling  the  preceding  and  with  the  same  number  of  whorls,  but 
shorter  and  stouter,  and  with  a  somewhat  larger  aperture  proportionally.    Alt. 
22.0;  max.  diam.  of  spire  ii.i;  of  aperture  9.0  mm. 
Ballast  Point ;  Dall. 

This  interesting  form  has  been  compared  to"  Strophia  incaiia  Binney,  which 
it  resembles  in  outline  but  not  in  sculpture,  while  6".  iucaiia  has  both  parietal 
and  columellar  laminse. 

An  examination  of  a  couple  of  dozen  more  or  less  perfect  specimens  fails 
to  show  any  indications  of  laniins  and  there  can  be  little  doubt  that  the  spe- 
cies is  normally  edentulous.  The  variety  is  sufficiently  different  in  appear- 
ance to  be  worth  naming,  but  such  differences  are  not  of  specific  value  among 
the  recent  Strop hias. 

Family  CYLINDRELLID.E. 
Genus  OYLINDRELLA  Pfeiffer. 
Section   Gongylostoma  Albers. 
Cylindrella  floridana  n.  s. 
Plate  I,  figure  6a. 
Shell  resembling  C.  variegata'^ir .,h\A  larger  and  more  coarsely  sculptured  ; 
whorls  eight  after  decollation,  shape  fusiform,  whorls  gently  increasing  in 
diameter  from  the  decollation  to  the  sixth  whorl,  which   is  the  largest,  after 
which  the  diameter  becomes  less;  suture  distinct;  whorls  sculptured  with  fine 
transverse   ridges,  separated  by  equal  or  wider  interspaces,  which  cross  the 
whorl  from  suture  to  suture,  with  rare  irregularities;  base  subcarinatc  in  con- 
tinuation of  the  line  of  the  suture  and  on  the  la.st  whorl  slightly  constricted 
above  this  carina  ;  umbilicus  none  ;  aperture  subcircular,  oblique,  with  reflected 
lip,  internally  simple,  smooth.  Alt.  of  .shell  1 1.5  ;  max.  diam.  of  spire  4.0  mm. 
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Ballast  Point,  Dall  ;  two  imperfect  specimens. 

This  is  larger,  stronger  and  coarser  than  C.  varicgata  Pfr.  of  Cuba,  and  C. 
jcjiDia  Gould  of  Florida,  once  considered  a  \ariet)'  of  the  Cuban  species,  ma\' 
be  a  degenerate  descendant  of  our  Miocene  shell. 

TERTIARY  MOLLUSKS  OF  FLORIDA. 

GASTROPODA. 

Order   OPISTHOBRANCHIATA. 

Family  ACTyEONlDyE. 

Genus  ACTION  Montfort. 

Actseon  punctostriatus  C.  B.  Adams. 

Tornatella punclostriata  C.  B.  Adams,  Bost.  Journ.Nat.  Hist.,  III.  p.  323,  pi.  iii  fig.  9,  1S40. 
Tornatella pujictata  Orbigny,  1S42,  not  of  F^russac,  1823  ;  Lea,  1833  ;  or  Piette,  1855. 
Adaon  aibensis  Gabb,  Geol.  St.  Domingo,  p.  245,  1873. 

Caloosahatchie    beds,  several    specimens ;  recent,  in    2-63    fathoms,  from 
Cape  Cod  to  the  Antilles.     It  is  also  found  in  the  Miocene  of  New  Jersey,  at 
Shiloh,  and  possibly  (as  A.  icxtilis  Guppy)  in  the  Miocene  of  Jamaica  and  Haiti. 
Actseon  punctatus  Lea. 

AclcTon ptinctatus  Lea,  Contr.  Geol.,  p.  iii,  pi.  iv.  fig.  96,  1833. 

Monoptygnta  elegaiis  Lea,  op.  cit.,  p.  203,  pi.  vi.  fig.  217. 

Actccon pornilius  Conrad,  Fo.ss.  Shells  Tert.  Form.,  p.  45  (not  figured),  1833  ;  ^n'c  Conrad. 

Not  Tornatella  punctata  F^russac,  1823  =  T.  mlcata  Gmelin. 

Not  T.  punctata  Piette,  1855. 

Not  Tornatella  elegans  Sowerby,  1841,  nor  of  M^leville,  1843. 

Caloosahatchie  beds,  one  specimen  ;  Claiborne  sands,  Lea  and  Conrad. 

A  single  specimen  with  decollated  spire  found  in  the  Florida  marl  does  not 
seem  separable  from  the  Alabama  species.  I  have  not  seen  it  in  the  recent 
state. 

Actceon  magnoplicatus  H.  C.  Lea  (Am.  Journ.  Sci.,  vol.  40,  p.  94,  pi.  i.  fig.  5, 
1841),  from  the  type,  is  a  broken  Odostouiia.  It  belongs  to  the  Claiborne 
sands  horizon. 

Genus  RINGICULA  Deshayes. 
Ringicula  floridana  Dall. 
Plate  3,  figure  8. 
R.  floridana  Dall,  Rep.  on  Blake  Gastr.  Bull.  Mus.  Comp.  Zool.,  ,\viii.  p.  44,  June,  1889. 

Caloosahatchie  beds  ;  rather  rare. 

Ringicula  (floridana  var.  ?)  Guppyi  Dall. 
Plate  3,  figure  7. 
R.  (Jloridana  var.  ?)  Guppyi  Dall,  op.  cit.,  p.  44,  June,  1889. 

Pliocene  of  the  Caloo.sahatchie,  Alligator  Creek  and  Shell  Creek  beds. 

This  species  measures  1.6  mm.  long  by  i.o  broad,  with  slight  variation  in 
height  and  strength  of  the  spiral  sulci  which  are  very  faint  sometimes.  It  is 
always  differently  proportioned,  thinner  and  more  delicate  than  R.  tridentata 
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Giipp}"  of  the  Jamaica  Miocene,  whicli  is  not  sulcate.  It  is  figured  in  tlie  pio[)- 
er  proportional  relation  to  the  figure  of  R.  fioridana,  which  is  2.5  x  1.5  mm. 
with  five  whorls.  It  may  prove  a  dwarf  race  of  R.  floridana,  but  I  have  not 
found  a  connecting  series  so  far.  The  present  form  has  one  whorl  less  than 
R.  floridana,  notwithstanding  which  the  nucleus  is  larger  in  R.  Guppyi.  The 
latter  is  more  abundant  and  so  far  has  not  been  found  recent.  The  species 
described  by  Conrad  and  Lea  are  all  larger  than  the  Pliocene  fossils. 

Family  TORNATINID.B. 

Genus  TORNATINA  A.  Adams. 

Tornatina  Wetherilli  Lea. 

Actixon  Wftheril/i'L^s.,  Cont.  Geol.,  p.  213,  pi.  vi.  fig.  224,  1833. 
Tornatina  Wetherilli  Conrad,  Am.  Journ.  Conch.,  i.  p.  35,  1S64. 
T.  coixlactyma  Guppy,  Geol.  Mag.,  IV.  p.  500,  fig.  3,  1S67. 

Orbitolite  bed,  over  the  silex-bed,  near  Tampa,  Florida  ;  at  Lapenotiere's 
Sulphur  Springs ;  from  wells  dug  in  the  town  and  near  it ;  rare  ;  also  at  Deal, 
N.  J.  (Lea). 

This  form  is  intimately  related  to  Tornatina  recta  Orb.,  from  which  it  differs 
only  in  its  larger  size,  stouter  form  and  slightly  more  elevated  spire.  It  is 
somewhat  intermediate  between  T.  btdlata  Kiener  and  T.  recta.  The  two  lat- 
ter species  are  recent  in  the  Antillean  region  and  T.  recta  has  been  found  living 
on  the  Floridian  coast.  I  have  examined  Lea's  type-specimen,  which  is  said 
to  have  come  from  a  bed  of  Older  Pliocene  age. 

I  can  hardly  doubt  that  this  shell  is  identical  with  T.  recta  Gabb  (as  of 
Orbigny),  which  is  the  same  as  Guppy's  species.  It  is  common  to  the  Miocene 
of  St.  Domingo,  Trinidad  and  Jamaica.  T.  canaliculata  Say,  non  Orbigny,  is 
distinguished  by  its  more  depressed  spire,  more  pronounced  anti-sutural  chan- 
nel and  more  rectangular  profile. 

Tornatina  canaliculata  Say. 
T.  canaliculata  Say,  Dall,  Bull.  U.  S.  Nat.  Mas.,  No.  37,  p.  84,  pi.  52  fig.  57. 

Miocene  of  Bowden,  Jamaica,  W.  I. ;  Pliocene  of  the  Caloosahatchie  River, 
Myakka  River,  Shell  Creek  and  Alligator  Creek,  Florida;  Post-Pliocene  of 
Simmons'  Bluff,  South  Carolina;  North  Creek  and  other  localities  in  Florida; 
recent  on  the  Atlantic  Coast  from  Cape  Cod  to  the  Florida  Keys  and  Gulf  of 
Mexico. 

This  species  is  very  widespread  and  variable  both  in  the  recent  and  the 
fossil  state. 

Subgenus  Cylichnella  Gabb. 
Cylichnella  ovum-lacerti  Guppy. 

Cylichna  ovum-lacerti  Guppy,  Geol.  Mag.  i,  p.  437,  pi.  xviii.  fig.  22,  September,  1874. 
Cylichnella  ovum-lacerti  Dall,  Blake  Rep.  Gastr.,  p.  45,  1889. 

Lower  Eocene  of  Trinidad  at  Manzanilla,  Guppy;  Pliocene  of  the  Caloosa- 
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hatchie  beds,  Florida,   Dall ;  ?  Miocene  of  Haiti  (as   C.  bidciitata)  Gabb  and 
Giippy,  /.  c. 

There  appeared  to  be  no  ground  for  distinction  between  Guppy's  shell  and 
the  Floridian  specimen.  The  latter  apiiroaches  the  recent  C.  bidcntata  Or- 
bigny  less  closel)-. 

Genus  UTRICULUS  Brown. 
Subgenus  Utriculus  s.  s. 
Through  a  typographical  error  in  my  list  in  the  Bull.  U.  S.  Nat.  Mus.,  No. 
37,  p.  86,  U.  Goiildii  and  U.  pcrtcnuis  were  included  in  the  subgenus  Rctusa,  to 
which  they  do  not  belong. 

Utriculus  vag-inatus  n.  s. 

Shell  small,  elongate  ovate  in  profile,  with  a  subtruncate  spire  above  the 
last  whorl ;  surface  smooth  or  marked  with  incremental  lines  ;  whorls  three 
or  four;  spire  depressed,  barely  visible  above  the  last  whorl;  suture  narrow, 
deeply  excavated,  the  rim  in  front  of  it  sharp ;  last  whorl  descending  toward 
the  aperture ;  shell  slightly  wider  in  front  than  behind  ;  aperture  very  narrow 
behind,  more  than  three  times  as  wide  in  front;  outer  lip  simple  sharp,  round- 
ing imperceptibly  into  the  simple  unplicate  pillar,  behind  which  there  is  no 
umbilicus  ;  Ion.  4.0  ;   lat.  2.0  mm. 

This  is  a  very  well  marked  species,  recalling  in  miniature  the  U.  Mayoi  of 
the  New  England  coast.  The  latter,  however,  though  the  suture  is  deep,  has 
it  relatively  shallower  than  in  the  fossil  species,  and  the  margin  in  front  of  the 
suture  is  rounded  over.  In  U.  vaginatus  it  is  as  sharp  as  in  an  Olivella.  Two 
specimens  were  obtained  from  the  silex-beds  at  Ballast  Point,  Tampa  Bay. 

Subgenus  Retusa  Brown. 

Retusa  sulcata  Orbigny. 

Bulla  sulcata  Orb.  Moll.  Cuba,  I.  p.  i2g,  pi.  iv.  bis,  figs.  1-12,  1S41. 
Relusa  sulcata  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  86,  1889. 

Caloosahatchie  beds,  one  specimen.  Recent  on  the  coast  from  Cape  Hat- 
teras  southward  to  Santa  Lucia,  West  Indies. 

I  may  add  here  that  Volvula  cylindrica  Gabb  ( 1 873),  from  the  Santo  Do- 
mingo Miocene,  and  V.  oxytata  Bush,  from  the  recent  fauna  near  Cape  Ilat- 
teras,  are  one  and  the  same  species. 

Family  SCAPHANDRID.K. 

Genus  SCAPHANDER  Montfort. 

Section  Bucconia  Dall. 

Shell  differing  from  the  typical  Scaphander  {S.  lignariiis)  in  having  no  ridge 

or  carina  around  a  sunken  vertex,  in  having  (as  it  were)  a  posterior  pillar 

extended  backward  and  supporting  an  exi)ansi(jn  of  the   outer  \'\\i,  and  in  its 

globose  instead  of  pyriform  outline. 
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In  the  soft  parts  the  adiiicdiaii  teeth  of  Bttcconia  arc  shorter,  the  rhacliidian 
tootli  proportional!},-  larger,  the  lateral  plates  of  the  gizzard  are  rounded  quad- 
rate instead  of  rounded  triangular,  as  in  the  typical  species.  Type  Scaphander 
itobilis  Yerrill,  Trans.  Conn.  Acad.  Sci.,  vi.  p.  209,  pi.  xxxii.  figs.  18-18  d,  1884. 
The  other  features  of  the  soft  parts  are  presumably  like  those  of  typical  Sca- 
phaHiicr,  to  which  Verrill  referred  it.  The  distinctions  between  these  sections 
of  the  genus  are  obvious  and  are  not  fully  bridged  by  any  of  the  species, 
though  5.  punctostriatus  points  the  waj'.  The  two  sections  are  by  no  means 
modern,  both  being  represented  in  the  Eocene.  Biicconia  js  a  thin-shelled 
Sabatiti  without  a  body-callus. 

Scaphander  (Bucconia)  grandis  Aldrich. 
Plate  10,  figure  9. 
Haminea  grandis  Aldrich,  Geol.  Surv.  Alabama  Bull.  No.  i,  p.  35,  pi.  3,  fig.  i,  18S6. 

Jackson  group  of  the  Eocene  at  Bunker  Hill,  Louisiana,  Aldrich.  Ocala 
beds,  Central  Florida,  Willcox. 

I  have  refigured  this  magnificent  species  from  a  fine  specimen  obtained  at 
Ocala,  measuring  66  .x  40  mm. 

Section  Scaphander  s.  s. 
Scaphander  primus  Aldrich. 

Scaphander  primus  Aldrich,  Journ.  Cin.  Soc.  Nat.  Hist.  18S5,  p.  14S,  pi.  2,  figs.  7  a,  7  b,  July, 
1885. 
Vicksburg  beds  at  Red  Bluff,  Miss.,  Aldrich.  Orbitolite  bed  at  Tampa 
City  and  6  miles  northeast  from  Tampa,  near  Lapenotiere's  Sulphur  Spring; 
Dall.  These  are  casts,  but  agree  very  well  with  Aldrich's  figure.  The  largest 
measures  29  x  16  mm.  The  shell  is  rather  thick  for  the  genus,  and  about  one- 
fourth  of  the  way  from  the  apex  forward  internally  there  was  a  thickened 
ridge  or  line  which  leaves  a  perceptible  trace  on  the  internal  cast. 

Genus  ATYS  Montfort. 
Atys  Sanderson!  Dall. 

A.  Sandersoni  Dall,  Bull.  Mus.  Comp.  Zoology,  ix.  p.  99,  1881  ;  .xviii.  p.  54,  pi.  xvii.  fig.  7, 
1SS9. 
This  species  has  been  received  from  the  Pliocene  of  the  Caloo.sahatchie 
and  Shell  Creek,  collected  by  Willcox  and  Dall.  It  is  found  living  from  Cape 
Hatteras  southward  through  the  Antilles,  living  in  8-40  fathoms,  though 
occurring  dead  in  dredgings  from  deeper  water. 

Family  BULLID.-E. 

Genus  BULLA  Linn6. 

Bulla  striata  BruguiCre. 

This  well-known  species  is  found  living  as  far  north  as   Charlotte  Harbor 

on  the  west,  and  as  Jupiter  Inlet  on  the  east  coast  of  Florida ;  also  on  the 

coast  of  Te.xas  ;  but  its  presence  on  the  western  shores  of  Florida  north  of 
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Charlotte  Harbor  and  thence  to  Texas,  though  not  unhkely,  remains  to  be 
demonstrated.  It  is,  however,  abundant  in  Post-Pliocene  deposits  as  far  north 
as  Tampa  Bay,  It  was  found  at  North  Creek  by  Mr.  Willcox.  I  have  received 
it  from  the  Pliocene  beds  of  the  Myakka  River  and  Shell  Creek,  and  it  is 
especially  abundant  with  Venus  {Chione)  cancellata  in  the  upper  layers  of  the 
Caloosahatchie  Pliocene,  which  were  deposited  in  shallower  water  than  the 
lower  layers^  in  which  it  is  also  found,  but  more  sparingly.  I  ha\e  not  been 
able  to  determine  the  presence  of  the  allied  B.  occidentalis  Adams  in  a  fossil 
state.  The  specimens  of  B.  striata  frequently  retain  well-marked  traces  of 
their  original  color  pattern,  which  is  the  same  as  in  recent  specimens.  B. 
paupcrada  Sby.  and  B.  Vendryesiana  of  the  Miocene  of  Jamaica  and  Haiti 
are  stated  by  Dr.  Guppy  to  be  synonymous  with  \arieties  of  this  species. 

Bulla  petrosa  Conrad. 

Bulla pctrosa  Conrad,  Am.  Journ.  Sci.,  2d  Ser.  ii.  p.  399,  with  figure,  1S46.     (Tampa  silex- 

bed.) 
Not  Bullina  petrosa  Conrad,  /.  c,  v.  p.  433,  1848=  Cylichna  sp.Jide  Meek.      (Miocene,  As- 
toria, Oregon.) 
Tampa  silex-beds  at  Ballast  Pt. ;  Conrad,  Dall. 

This  is  a  genuine  Bulla,  like  B.  solida,  but  of  smaller  size,  the  ape.x  being 
perforate.  My  specimens  are  too  imperfect,  or  imbedded  in  solid  silica,  to  do 
more  than  confirm  its  occurrence  here. 

Genus  HAMINEA  Leach. 

Haminea  virescens  Sowerby. 

Bulla  virescens  Sowerby,  Genera,  No.  XXXIX.,  fig.  2. 

Haminea  virescens  A.  Adams,  Thes.  Conch.,  II.  p.  579,  pi.  124,  fig.  83,  1850. 

Haminea  cymbiformis  Cpr.,  Mazatlan  Shells,  p.  174,  1857. 

Caloosahatchie  beds.  Recent  on  the  Pacific  coast,  and  widely  distributed 
over  the  warm  seas. 

The  specimens  have  been  compared  w  ith  t\[)ical  specimens  of  //,  virescens 
and  agree  exactly.  This  is  one  of  the  cases  where,  so  far  as  known,  a  species 
formerly  inhabiting  both  coasts  of  North  America  has  become  extinct  since 
Pliocene  times  on  one  side  of  the  continent  while  persisting  on  the  otiier.  It 
is  quite  possible,  however,  that  a  more  thorough  exploration  of  the  Antillean 
region  would  show  the  species  still  living  there. 

Family  APLY.SIID.E. 

Genus  DOLABELLA  Lamarck. 

Dolabella  Aldrichi  n.  s. 

Plate  10,  fig.  7  a. 

Shell  large,  thick,  siibspiral,  of  about  (when  ])erfect)  one  and  a  lialf  whorls  ; 
apex  showing  signs  of  the  existence  of  a  wing-like  appendage,  as  in  other 
species  of  the  genus;  exterior  smooth  or  slightly  transversely  waved,  with  a 
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shallow  sulcus  outsiilc  the  CN'cloidal  [lillar,  \eite.x  with  a  s|)irall\'  grooved  or 
irregular  surface  ;  pillar  with  a  flattened  or  roughl)'  sulcate  face  below,  rounded 
above  ;  interior  smooth  ;  shell  widening  as  it  grows,  the  edge  imperfect  in  the 
specimens  ;  height  28  ;  breadth  (broken)  25  ;  thickness  of  shell  up  to  5.0  mm. 
Lower  Miocene  shell-bed.  Alum  Bluff,  Western  Florida. 
This  is  the  first  species  of  the  genus  described  from  our  Tertiaries,  and  re- 
calls the  original  type  D.Ruiiipliii,  wiiich  is,  however,  less  spiral  and  regular 
in  form. 

F.wiiLV  TESTACELLID.-E. 
Genus  Q-LANDINA  Scliumacher. 
Glandina  truncata  Gnielin. 
Glandina  huiuata  Binney,  Terr.  Moll.  U.  S.,  II.  p.  301,  plates  lix.,  Ix. 
Caloosahatchie  beds,  not  common  ;  Dall,  W'illcox. 
G-landina  truncata  var.  ovata. 
Caloosahatchie  beds,  one  specimen  ;   Dall. 

G-landina  truncata  var.  macer. 
G.  truncata  var.  W.  G,  Binney,  Terr.  Moll.  U.  S.,  IV.,  plate  Ixxx.,  figure  9,  1S59. 
Caloosahatchie  beds,  one  specimen  ;  Dall. 

The  above  are  doubtless  varieties  of  one  species,  though  very  different  in 
proportions.  They  measure,  respectively,  64x22.5  mm;  44x25  mm;  and 
75  X  20  nmi. ;  the  color,  sculpture  and  number  of  whorls  being  the  same.  Pre- 
cisely the  same  variations  occur  in  the  living  specimens  of  the  same  region  at 
the  present  day. 

Family  HELICID^. 

Genus  HELIX  Linn6. 

Subgenus  Polygyra  Say. 

Polygyra  cereolus  microdonta  Dall. 

P.  cereolus  microdonta  Dall,  Proc.  U.  S.  Nat.  Mus.  1SS5,  p.  266,  1SS5. 

Rare  in  the  Caloosahatchie  beds  ;  Dall. 

I  believe  that  the  upper  layers  of  the  Caloosahatchie  beds  were  deposited 
in  shallow  fresh-water  lagoons  with  little  dry  land  in  the  vicinity.  That  only 
three  specimens  of  shells  strictly  belonging  to  the  dry-land  fauna  should  have 
been  found  among  the  thousands  of  fresh-water  shells,  though  terrestrial 
Pnlmonata  were  specially  searched  for,  I  regard  as  strong  evidence  in  favor  of 
the  belief  mentioned.  Glandina  and  Succinea  are  not  exceptions  to  the  case, 
for  they  both  frequent  wet  situations. 

Family  SUCCINEID.^£. 
Genus  SUCCINEA  Uraparnautl. 
Succinea  luteola  Gould. 
5".  luteola  Gould  ( 1S48),  Binney,  L.  and  F.  \V.  Shells  N.  Am.,  I.,  p.  261,  fig.  466,  1S69. 
One  specimen  in  the  Caloosahatchie  marl. 


20  TRANSACTIONS    OF    THE    WAGNER    FREE 

Family  LIMN.-EID.t. 

Subfamily  PLANORBIN.E. 

Genus  PLANORBIS  Guettard. 

Planorbis  Conanti  n.  s. 

,  Plate  lo,  figures  i,   i  a. 

Caloosahatchie  marl  ;  not  uncommon  in  the  lower  beds,  more  and  more 
abundant  toward  the  top,  excessively  numerous  in  the  uppermost  layer,  and 
forming,  with  the  next  species,  the  most  conspicuous  fossil  in  the  thin  bed  of 
silicified  mud  which  covers  the  marl-beds  near  Fort  Thompson  on  the  Caloo- 
sahatchie and  extends  to  Tampa  Bay,  where  it  has  been  dredged  up  from  the 
ship  channel  off  Ballast  Point  in  large  masses. 

Shell  large,  flattish,  sinistral,  six-whorled ;  sculpture  of  fine  transverse 
grooving,  feebler  on  the  later  whorls,  especially  toward  the  periphery ;  spire 
with  the  whorls  not  carinated,  except  possibly  some  of  the  earlier  ones  and 
these  but  rarely;  the  upper  surface  has  the  angle  outside  of  the  suture 
rounded  over  with  the  sutural  slope  steep,  the  other  nearly  horizontal,  then 
rounding  downward  ;  the  highest  part  of  the  whorl  is  at  this  angle  ;  lower 
surface  of  the  whorls  rather  evenly  rounded  between  the  sutures  and  not 
markedly  depressed  toward  the  centre  ;  four  or  five  of  the  six  or  seven  whorls 
composing  the  shell  are  plainly  visible  ;  the  suture  deep  and  prominent  on  the 
base  ;  strongly  marked  but  less  deep  on  the  summit  of  the  shell  ;  aperture 
very  slightly  inflated,  its  base  not  descending  in  normal  specimens  below  the 
plane  of  the  base  of  the  shell,  and  above  hardly  rising  above  the  plane  of  the 
last  whorl  ;  it  is  very  oblique,  sharp-edged,  the  lower  edge  preceding,  with  a 
thin  callus  over  the  body,  and  no  caaipanulation.  Alax.  diam.  of  shell  27.0  ; 
min.  diam.  21.0;    alt.  lo.o  mm. 

This  shell  is  nearest  P.  Diiryi  Wetherby,  and  may  be  distinguished  from  it 
by  the  following  characters:  It  is  larger  than  P.  Diiryi  and  proportionally 
flatter  ;  when  P.  Dtcryi  is  viewed  in  profile  the  rounding  of  the  shell  from  the 
periphery  is  notably  .symmetrical ;  in  P.Cotianti  the  base  is  rounded,  the  upper 
surface  more  obliquely  flattened  and  with  the  highest  part  nearer  the  suture 
and  the  sutural  descent  of  the  whorl  more  abrupt ;  P.  Conanti  has  one  more 
whorl  than  P.  Diiryi,  and  has  two  more  whorls  visible  on  the  base,  which  has 
not  the  central  funnel-shaped  umbilicus  of  P.  Ditryi.  This  last  is  perhaps  the 
most  obvious  character  on  a  hasty  e.xamination.  It  will  also  separate  P.  Co- 
nanti instantly  from  P.  Icntiis  and  the  various  forms  of  trivolvis. 

This  species  is  named,  at  the  request  of  Mr.  Joseph  Willcox,  in  honor  of 
Mr.  Sherman  Conant,  General  Manager  of  the  Florida  Southern  Railwaj',  to 
whom  we  are  under  obligations  for  courtesies  extended  which  much  facilitated 
the  work  of  exploration. 

This  shell  is  subject  to  extraordinary  deformities,  and  sometimes,  even  in 
rather  small  specimens,  will  show  seven  well-foriiicd  normal  whorls  on  the 
upper  surface. 
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I  should  add  that  the  last  whorl  increases  in  size  less  rapidly  than  in  /■". 
Durrt  and  forms  a  somewhat  smaller  proportion  of  the  surface,  viewed  from 
above. 

Planorbis  Disstoni  n.  s. 
Plate  lo,  figures  2,  2  a. 

Shell  large,  thin,  carinated  above,  high,  with  five  and  a  half  whorls,  of 
which  two  and  a  half  to  three  are  visible  on  the  base  ;  sculpture  of  the  usual 
transverse  elevated  lines  in  harmony  with  the  lines  of  growth  ;  upper  surface 
of  whorls  carinated  to  or  nearly  to  the  aperture,  slope  from  the  carina  to  the 
suture  not  verj'  steep,  nuclear  whorls  rather  deeply  sunken  ;  periphery  rather 
evenly  rounded;  base  subangular,  central  perforation  deep;  suture  well 
marked,  not  v^ery  deep  ;  aperture  in  perfectly  normal  examples,  extending 
below  the  plane  of  the  base  and  above  the  plane  of  the  upper  side,  enlarged, 
hardly  campanulate  ;  callus  on  the  body  and  outer  lip  somewhat  thickened; 
last  whorl  rather  rapidly  increasing  in  height  compared  with  the  last  species. 
Max.  diam.  22.0;  min.  diam.  17.O;  alt..  10.5  mm. 

This  shell  differs  from  all  the  trivolvis  group,  to  which  it  belongs,  in  having 
one  more  whorl,  and  in  having  on  the  base  one  more  visible  whorl.  It  is 
variable  and  frequently  distorted,  so  that  perfectly  normal  specimens  are  rather 
the  exception.  It  differs  from  P.  Conanti  (which  is  more  related  to  glabratus 
and  Diiiyi  than  to  trivolvis),  in  its  greater  proportional  height,  its  more  rapidly 
expanding  whorls,  its  carination  on  the  spire  and  its  somewhat  sharper  sculp- 
ture. Some  of  the  specimens  vary  in  the  direction  of  P.  Conanti  in  a  way 
which  suggests  hybridization,  but  when  full-grown  and  with  a  normal  devel- 
opment they  are  immediately  separable  from  one  another  by  the  greater 
height  of  P.  Disstoni.  This  species  is  rather  more  abundant  in  the  marls  than 
P.  Conanti  and  less  so  in  the  silicified  mud  of  the  Planorbis  bed,  above  them. 
It  is  named  in  honor  of  Mr.  Hamilton  Disston,  president  of  the  Okeechobee 
Land  and  Canal  Co.,  to  whom  we  are  indebted  for  assistance  in  the  explora- 
tion of  the  Caloosahatchie  beds,  through  the  facilities  possessed  by  the  com- 
[)any  in  that  region. 

Planorbis  exacutus  Say. 
P.  exacutus  Say,  Binney,  L.  &  F.  \V.  Sh.  N.  Am.,  II.  p.  126,  f.  210,  1865. 

Caloosahatchie  beds,  rather  rare  ;   Dnll,  Willcox. 

This  species  still  lives  in  the  region  and  extends  in  the  United  States  over 
the  greater  part  of  the  Atlantic  waterslied. 

Genus  ISIDORA  Elirenberg. 
Subgenus  Ameria  H.  &  A.  Adams. 
Thomsonia  Ancey,  1SS8,  not  of  Signoret,  1S79  (//emiplera). 
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Ameria  scalaris  (Ja\  i  Dall. 
Patudina  sca/aris ]ay.  Cat.,  3d  Ed.,  p.  112,  plate  i.  figures  S,  9,  1S39. 
Physa  scalaris  Haldeman,  Mon.  Limn.,  p.  34,  plate  iv.  figure  9,  1S42. 
Ainen'a  sca/aris  Dall,  Ann.  Lye.  N.  H.  N.  Y.,  ix.  p.  356,  1870. 
Physa  {  Thomsonid)  caritiifera  Ancey,  Le  Naturaliste,  Paris,  188S. 
Helisoma  scalaris  Pilsbry,  Conch.  E.\ch.,  IL  p.  113,  1888  ;  III.  pp.  41,  43,  1S89. 

Caloosahatchie  beds,  rare  ;  Dall.  Post-Pliocene  of  St.  John's  River, 
Florida,  common  ;  living  in  South  Florida,  nut  uncommon  in  small  ponds  and 
rivulets  at  midsummer. 

Isidora  is  aPlanorbis-v/lth  elevated  spire;  it  maybe  either  sinistral  or  dex- 
tral,  smooth  or  sculptured.  For  the  forms  with  carinated  whorls  and  sinistral 
shells  Adams  proposed  the  subgenus  Ameria.  Whether  the  Floridian  shell 
is  strictly  pertinent  to  this  group  can  only  be  finally  decided  when  the  form  of 
the  tentacles  and  the  dentition  are  fully  known.  At  all  events,  it  has  nothing 
in  common  with  Phjsa  except  its  sinistrorsity.  I  have  never  been  able  to  ob- 
tain a  description  of  the  animal  or  alcoholic  specimens  with  the  soft  parts,  and 
would  be  greatly  indebted  to  any  correspondent  who  would  assist  me  to  ob- 
tain them. 

The  genus  Isidora  has  been  referred  to  Bidinas  Adanson  as  a  synonym, 
but  as  Adanson  was  not  a  binomial  writer,  his  name  cannot  be  sustained  against 
one  properly  proposed.  Adanson's  shell  was  not  congeneric  with  Physa 
hypnorum  and  other  shells  commonly  referred  to  Bulinus. 

Family  PHYSID/E. 

Since  my  establishment  of  this  family  twenty  years  ago,  by  pointing  out 
its  anatomical  characters  and  especially  its  remarkable  dentition,  it  has  been 
universally  adopted  by  writers  on  the  subject.  It  is  impracticable  to  distinguish 
between  the  species  with  an  entire  mantle-edge  and  those  which  have  it  fringed, 
when  we  possess  only  fossil  specimens. 

Genus  PHYSA  Draparnaud. 

Physa  Meigsii  n.  s. 

Plate  10,  figure  12. 

Shell  large,  with  six  or  seven  polished  whorls ;  spire  acute,  whorls  fiattish 

and  appressed,  the  suture  somewhat  irregular,  but  closely  appressed  in  all 

ca.ses ;  length  of  spire  to  that  of  the  last  whorl  as  5.5  to  40;  surface  of  the 

whorls  brilliantly  polished,  when  perfect;  on  the  last  whorl  the  incremental 

lines  are    somewhat    fasciculated  at  the  suture   and    indicate  obscure  waves 

across  the  whorl,  beside  which  the  surface  is  covered,  except  on  the  periphery, 

with  microscopic,  close-set  silky  stria; ;  near  the  suture  on  the  last  whorl  and 

on  all    of  the  spires,  in  specimens  with  the  surface  perfectly  preserved,  by 

means  of  a  good  glass  a  fine,  imiform  waving  of  these  striae  is  observable 

which  gives  a  very  elegant  shagreencd  effect  to  the  surface,  different  from  that 
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of  the  large  recent  species  to  wliieli  this  fossil  has  been  casually  referred;  tlie 
last  whorl  is  full  and  plump,  but  with  the  peripliery  somewhat  flattish,  giving 
a  somewhat  cylindrical  effect ;  the  aperture  is  two-thirds  as  long  as  the  sliell, 
rather  narrow  ;  body  with  a  well-marked  callus  in  adults;  pillar  witli  a  well- 
marked  twist.     Lon.  of  shell  40,  of  aperture  27.0;  max.  lat.  of  shell  20.0  mm. 

This  fine  species  sometimes  retains  traces  of  dark  yellow-brown  spiral 
bands  on  the  spire  such  as  are  figured  by  Fischer  and  Crosse  in  Aplcxa  im- 
pluviata  and  A.  btillula  (Exp.  Sci.  Mexique,  Zool.,  part  7,  pi.  39  figs.  5,  6  a) 
of  Mexico.  The  body  of  the  shell  seems  to  have  been  of  a  rich  orange- 
brown,  if  one  may  judge  by  the  tint  remaining. 

At  first  sight,  by  the  size  and  acute  apex  of  this  shell,  the  large  recent 
species  of  Mexico,  Aplexa  anrantia  Carpenter  or  MmigericB  Gray,  is  brought 
to  mind  ;  but  a  comparison  of  specimens  shows  that  they  have  little  in  com- 
mon. Neither  do  the  other  Mexican  species  now  living  show  any  great  simi- 
larity. Though  the  genus  is  one  noted  for  mutability,  the  specimens  collected 
from  the  Caloosahatchie  marls,  where  they  are  abundant,  associated  with 
Planorbis  ConaiUi  and  P.  Disstoni,  are  remarkably  uniform  in  character,  though 
few  attain  quite  the  dimensions  above  noted.  Some  large  fossil  Pliysas  from 
\'era  Cruz,  Mexico,  referred  by  Messrs.  Crosse  and  Fischer  to  Aplcxa  tiitens 
Philippi  var.  gigmitea,  are  more  like  our  shells  than  the  recent  nitens,  though 
the  Vera  Cruz  fossil  is  of  a  different  shape  from  ours.  On  the  whole,  among 
fossil  forms,  P.  ATeigsii  approaches  Physa  bridgerensis  Meek,  from  the  Lara- 
mie, as  nearly  as  any.  But  compared  with  a  well-grown  P.  hcterostropha  of 
the  slender  type,  the  fossil  is  seen  to  reproduce  almost  precisely  the  outlines 
of  the  recent  shell,  but  on  a  comparatively  gigantic  scale.  The  evidence  for 
its  relations  is  thus  seen  to  be  indecisive,  and  it  may  quite  as  well  be  a  true 
Physa  of  the  hcterostropha  type  as  an  Aplcxa. 

As  it  does  not  in  the  sum  of  its  characters  coincide  with  anj-  described  spe- 
cies, though  united  to  several  of  them  by  single  characters,  I  ha\.ie  thought 
best  to  give  it  a  distinctive  name,  especially  as  it  is  a  prominent  member  of  the 
fauna  in  the  Caloosahatchie  Pliocene. 

There  is  a  rare  variety  of  this  species  with  a  short  spire,  of  which  two  or 
three  specimens  were  collected,  but  which  exhibits  the  same  microscopic  sha- 
greening  as  the  typical  form. 

It  is  named,  at  the  suggestion  of  Mr.  Joseph  Willco.x,  in  honor  of  Mr. 
Wm.  M.  Meigs,  of  Philadelphia,  who  accompanied  Mr.  Willco.x  in  his  e.xplora- 
tions  of  1S89  and  materially  assisted  in  promoting  their  success. 
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SuPERORDKR  STREPTONEURA. 
Order  CTENOBRANCHIATA. 

Superfamily  TOXOGLOSSA. 

Family  TEREBRID.-E. 
Genus  TEREBRA  Bruguitre. 

Section  ^cus  (Humphrey)  Gray. 

Terebra  (Acus)  di&locata  Say. 
Ceriiliium  dislocatum  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  II.  p.  235,  1S22. 
Terebra  Pelitii  Kiener,  Mpn.  Ten,  p.  37,  plate  xiii.  figure  32,  1S3S. 
Terebra  ritdis  Gray,  P.  Z.  S.,  1834,  p.  60. 

Terebra  distocata  Holmes,  Post-Pl.  Fos.  S.  C,  p.  70,  plate  .\i.  figure  12,  185S. 
Terebra  carolinensis  (Conrad,  ex  parted  Holmes,  op.  cit.,  p.  70. 
Terebra  dislocaliim  Emmons,  Rep.  N.  Car.  Geol.  Sur.,  p.  257,  1S5S. 

Habitat,  Eocene  of  Mississippi  (var.  tantiila  Conr.)  ;  Miocene  of  Virginia, 
North  Carolina  and  of  Ballast  Point  silex-beds,  Florida;  Pliocene  of  the  Caro- 
linas ;  Caloosahatchie  beds  ;  Post-Pliocene  of  the  whole  coast  from  Maryland 
southward.  Recent  from  Maryland  southward  to  Florida,  the  ]5ahamas  and 
Venezuela. 

This  well-known  form  indulges  in  many  variations  and  lias  a  dwarf  variety 
which  indulges  in  a  parallel  series  of  variations.  Some  of  its  examples  agree 
exactly  with  Eocene  specimens  of  T.  tantiila  Convdid;  and  specimens  which 
have  been  identified  by  good  authorities  with  T.  divisura  Conrad,  though  not 
the  typical  form  of  that  species,  are  critically  close  to  some  of  the  recent  shells. 
The  specimen  from  Ballast  Point  is  about  half  way  between  T.  tantula  and 
T.  protexta.  Miocene  .specimens  from  South  Carolina  are  before  me,  agreeing 
exactly  with  the  large  typical  dislocata  var.  ritdis.  Among  the  recent  sliells 
any  one  of  the  variations  above  noted  can  be  du[)licated. 

Terebra  (Acus)  cowcava  Say. 

Turritetla  concava  Say,  Journ.  Acad.  Nat.  Sci.  Phil.,  V.  p.  207,  1S27;  De  Kay,  N.  Y.  Moll., 

p.  113,  1843. 
Cerilhium  concavum  Ravenel,  Cat.  14,  1834. 
Acus  concavtis  Dall,  Rep.  Blake  Gastr.,  II.  p.  63,  1S89. 

Caloosahatchie  beds,  not  uncommon. 

This  species  varies  greatly.  It  has  a  stout  f(jrm  and  a  slender  form.  ]k)th 
of  these  have  varieties  with  weak  and  with  strong  sculpture.  The  tj-pical 
form  o{  concava  has  a  strong  nodulous  rib  on  each  side  of  the  suture,  with  the 
middle  of  the  whorl  constricted  and  sculptured  with  fine  spiral  lines.  This 
appears  very  distinct,  but  gratluates  toward  the  dwarf  form  of  T.  dislocata  and 
the  finely  sculptured  form  of  T. protexta  when  a  sufficient  number  of  specimens 
from  a  large  range  of  coast  are  compared.  The  fossil  specimens  vary  in  ex- 
actly the  same  way  that  the  recent  ones  do. 
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Terebra  ( Acus^  protexta  Conrad. 

Cerilli iiim prolextiim  CouvaA,  Troc.  Acad,  Nat.  Sci.  Pliila.,  iii.  p.  26,  1845.     Mcirch,  Malak. 

Bliitt.,  .\xiii.  p.  121,  1877. 
Aais protextus  Dall,  Rep.  Blake  Gastr.,  pp.  63,  65,  1S89. 

Miocene  of  the  Carolinas  and  F"lorida;  Pliocene  of  Soiitli  Carolina  and 
Caloosahatchie  beds  of  Florida  ;  Po.st-Pliocene  of  North  Carolina  and  P'lorida. 
Recent  on  the  coast  of  the  United  States  from  Cape  Hatteras  south  to  Florida 
and  west  to  Texas,  in  2  to  50  fathoms  weedy  bottom. 

It  is  almost  impossible  to  separate  the  varieties  of  T.  protexta,  T.  coitcava, 
etc.,  from  each  other  or  from  the  fossil  forms  previously  referred  to,  when  a 
full  series  is  examined.     They  intergrade  almost  without  limit. 

Terebra  constricta  H.  C.  Lea. 
T.  constiicta  H.  C.  Lea,  Am.  Journ.  Sci.,  xl.  p.  100,  plate  i.  figure  18,  1S41. 

On  an  examination  of  the  type  of  this  species  from  the  Claiborne  sands,  it 
ttn-ns  out  to  be  a  trilineate  Ceritliiopsis  or  Scila,  very  closeK-  related  to  S. 
tercbralis  C.  B.  Adams,  of  the  recent  fauna. 

Family  CONID.F. 

Genus  CONUS  Linn.J. 
Conus  planiceps  Heilprin. 

Plate  II,  figures  5,   5  a. 
Cottus planiceps  Heilprin,  Trans.  Wagn.  Inst.  \.  p.  no,  fig.  48. 

This  species  appears  very  uniform  in  its  characters,  and  sufficient]}'  distinct 
from  C.  Iiaitcnsis  Sowerby.  I  have  seen  no  other  species  from  the  sile.x-beds 
at  Tampa,  while  this  is  sent  from  Martin  Station,  about  twelve  miles  north  of 
Ocala,  Florida,  by  Mr.  Willcox,  in  a  silicified  rock,  apparently  referable  to  the 
\'icksburg  horizon  of  Upper  Eocene  age.  The  Eocene  Conus  saiiridens  Con- 
rad is  closely  related  to  this  species. 

Conus  cruzianus  n.  s. 
Plate  5,  figure  12. 
Shell  elongate  pyriform,  thin,  deeply  .spirally  sulcated  ;  whorls  ten  or 
twelve,  apex  acute,  arising  from  a  spire  but  little  elevated,  and  having  its  slope 
concave  in  profile ;  sides  of  the  shell  with  about  twenty  deep,  uniform  rounded 
sulcations,  separated  by  slightly  narrower  cords  ;  anteriorly  these  cords  are 
rounded  and  finely  striated  spirally,  midway  they  are  a  little  flattened,  and 
near  the  spine  they  are  even  marked  with  a  shallow  median  sulcus;  the  chan- 
nels are  not  striate  between  the  cords,  or  but  in  the  faintest  manner;  sides  of 
the  shell  slightly  swelling,  falling  away  toward  the  spire,  which  is  rounded  at 
the   margin,  striated   with   fine   distinct  threads,  and   with  a  narrow   striated 
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channel  close  to  and  in  front  of  the  suture;  transversely  the  sculpture  is  only  of 
lines  of  growth,  which  cover  the  whole  shell,  but  are  not  prominent;  aper- 
ture narrow,  especially  behind,  posterior  angle  hardly  notched,  pillar  straight, 
simple.   Max.  Ion.  of  shell  27.5  ;  of  aperture  23.0  ;  max.  lat.  of  shell  13.3  mm. 

White  Tertiary  (Pliocene  ?)  limestones  of  the  Island  of  Santa  Cruz,  West 
Indies. 

This  shell,  now  pure  white,  retains  traces  of  yellow  flammules  on  the  spire, 
radiating  from  the  apex,  and  irregular  yellowish  blotches  on  the  sides. 

This  species  is  of  entirely  different  form  from  C.  planiliratns  Sowerby,  C. 
gracilissivtus  Guppy,  C.  aratus  Gabb  and  other  Antillean  sulcate  cones.  C. 
Bonaczyi  Gabb  has  also  a  widely  different  form,  with  the  spire  unstriated.  I 
judge  of  Gabb's  species,  of  course,  by  his  types  at  Philadelpliia,  as  the  fossils 
have  never  been  figured.  I  ha\'e  had  this  species  for  a  long  time,  and  take 
this  opportunity  of  figuring  it. 

Conus  adversarius  Conrad. 

Conns  adversarius  Conrad,   Am.  Joiirn.  Sci.,  vol.  .\.\xix.  p.  388,  1S40 ;  vol.  xli.  p.  345,  pi.  2, 

fig.  3,  1841.     Tuoniey  &  Holmes,  Pleioc.  Foss.  S.  C,  p.  131,  pi.  27,  fig.  14. 
Conus  Tryoni  Heilprin,  Trans.  Wagner  Inst.  I.  pp.  82,  133,  figs.  10,  75,  1887. 

Miocene  of  North  Carolina  (Conrad);  of  Maryland  (Meek);  Pliocene  of 
South  Carolina  (Tuomey  &  Holmes) ;  Caloosahatchie  beds  (Heilprin,  Will- 
co.x,  Dall,  Burns  and  others). 

A  larger  series  than  was  available  to  Prof.  Heilprin  when  he  renamed  this 
species,  has  enabled  me  to  conclude  that  C.  Tryoni  is  merely  the  full-grown 
and  most  perfect  form  of  C.  adversarius.  The  shell  is  remarkably  variable  in 
form  and  in  its  sculpture,  which,  never  very  strong,  may  be  almost  absent ; 
the  spire  may  be  faintly  coronated  with  tubercles  on  the  carina  or  plain,  the 
carina  may  be  sharp  or  gently  rounded.  Conrad's  original  figure  is  defective 
in  making  the  spire  revolve  in  a  nearly  horizontal  plane  as  in  a  de.xtral  shell, 
whereas  it  is  always  more  oblique. 

Conus  proteus  Hwass. 

Conus proteus  Hwass,  Encycl.  Meth.,  vers.  i.  part  2,  p.  682,  17^9.  Tryon,  Man.,  vi.  p.  12,  pi. 

2,  figs.  30-35,  1884. 
Conus  Berghausii?  Gabb,  Am.   Phil.  Trans,  xv.,   1873,  p.  232  (not    of    Hoernes,   Koss. 

Wiener  beck.,  pi.  i.  fig.  3). 
Conus  Mercati?  Heilprin,  Trans.  Wagn.  Inst.  I.  p.  83,  1S87  (not  of  Hoernes,  Brocchi,  etc.). 

Specimens  collected  by  nie  on  the  Caloosahatchie  retain  tlie  colors  suffi- 
ciently to  leave  no  doubt  as  to  their  affinities  with  the  recent  cones  of  the 
Florida  coast  and  Antilles,  with  which  they  absolutely  agree  otherwise.  I 
have  not  seen  Gabb's  shells,  but  have  no  doubt  they  should  also  be  referred 
to  Conus  proteus,  which  for  that  matter  has  many  other  synonyms,  and  is 
generally  sujjposed  to  bi:  (jmclin's  doubtful  Conns  spnrins. 
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Conus  Pealii  Green. 
Cotius  Pealii  Green,  Trans.  Albany  Inst.  i.  p.  123,  pi.  3.  fig.  3,  1830. 
Conus  Slearnsii CowvaA,  Am.  Journ.  Conch.  V.  p.  104,  pi.  10,  fig.  i,  1S69. 
Conus  planihratus  Gabb,  op.  ci/.,  p.  230;  not  of  Sowerby  or  Guppy. 

Recent  on  the  Florida  coast  and  northward  to  the  Carolinas.  I'os.sil, 
Caloosahatchie  beds. 

As  Mr.  Gabb  obser\-ed,  it  is  ahnost  impossible,  without  the  color-markinys, 
to  identify  cones  ;  and,  therefore,  identifications  must  always  be  taken  as 
approximate.  But  I  cannot  join  him  in  uniting  C.  Pealii  with  Sowerby 's 
much  larger  and  coarser  species.  The  identification,  from  Green's  specimens, 
ofC.  Pfa/ii  a.nd  C.  Stearnsii,\\'zs,  made  by  Dr.  Stimpson  ;  from  the  description 
alone  one  would  suppose  Green  was  dealing  with  a  young  specimen  of  C. 
pygmceus  Reeve  or  some  other  species.  However,  the  species  now  known  as 
C.  Pealii,  as  reinstated  by  Stiinpson,  would  keep  its  name  at  any  rate,  since 
Green's  name  is  much  older  than  Sowerby's.  It  is  probable  that  the  shells 
referred  to  C.  planiliratiis  by  Mr.  Gabb  included  specimens  of  several  species, 
but  C.  Pealii,  not  being  known  from  the  Antilles,  was  probably  not  one  of 
them.  The  Caloosahatchie  shells  in  form  and  sculpture  agree  absolutely  with 
fresh  .specimens  of  C.  Pealii,  so  I  cannot  refer  them  elsewhere. 

Conus  eenturio,  C.  Delessertii,  C.  flavescens  and  C.  Jloridaniis,  deprived  of 
color,  cannot  be  specifically  separated  from  each  other.  In  the  recent  state 
the  forms  are  easily  recognizable,  and  by  comparison  of  a  large  number  of 
specimens  one  can  generally  recognize  a  certain  facies,  undefinable  but 
existent,  which  gives  probability  to  one's  identification  of  the  colorless  fossils. 

Conus  floridanus  Gabb. 

Conus  floridanus  Gabb,  Am.  Journ.  Conch.  IV.  p.  195,  pi.  15,  fig.' 4,  1868. 
Conus  floridensis  Sowerby. 

This  species  differs  from  the  fossil  C.  inaiylandicus  Green  chiefly  in  its 
greater  anterior  attenuation  and  straighter  sides.  A  number  of  specimens 
which  seem  properly  referable  to  it  were  obtained  from  the  Caloosahatchie 
beds.  The  recent  form  is  found  as  far  north  as  Cape  Hatteras,  but  is  not 
known  from  south  of  the  Florida  Keys. 


Conus  pygmseus  Reeve. 

Conus  pygma-us  Reeve,  Conch.  Icon.  Conus,  fig.  260,  1S43. 

Caloosahatchie  beds.  The  recent  form  ranges  from  Florida  southward  to 
New  Grenada  and  among  the  Antilles.  The  fossils  referred  to  this  species 
sometimes  retain  indications  of  their  color-pattern.  They  are  shorter,  stouter, 
more  squarely  and  generally  channeled  than  C.  Pealii  and  the  chaimcls  are 
crossed  by  elevated  lines  of  growth  not  visible  elsewhere. 
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Conus  daucus  Linn^. 
Young  specimens  (to  25.0  mm.  long)  were  found  in  the  Caloosahatchie 
beds,  which,  after  careful  comparison,  seemed  referable  here.  The  line  of 
relationship  connecting  the  Eocene  Conus  saiiridens,  the  Miocene  C.  planiceps 
and  the  present  fossil  specimens,  seems  to  culminate  in  the  recent  specimens 
of  C.  </rt?/ir?<j,  which,  with  many  similar  characters,  reach  a  size  and  develop- 
ment somewhat  superior  to  any  of  their  precursors. 

Conus  sp.  indet. 
Casts  of  a  species  of  Conns  were  obtained  at  White  Beach,  indicating  a  spe- 
cies larger  than  any  of  the  recent  species  of  the  region,  with  a  very  flattened 
spire,  the  apex  being  slightly  raised,  the  whorls  smooth  and  convexly  rounded, 
with  deep  sutures  ;  sides  of  the  shell  straight  and  smooth  (unless  near  the  canal, 
which  is  broken) ;  whorls  about  14.  Max.  diam.  of  internal  cast  47.0.  Ion. 
-(est.)  75.0  mm. 

This  form,  though  larger,  resembles  most  the  largest  flat-spired  variety  of 
Conns  papilionaceons  Hwass,  now  living  in  .Floridian  waters. 

Family    PLEUROTOMID^. 

Genus  PLEUROTOMA  Lamarck. 

Pleurotoma  albida  Perry. 

Plate  4,  figure  8  a. 

Pleuroloma  albida  Perry,  Couch.,  expl.  pL  xx.xii.  fig.  4,  1811.     Dall,  Blake  Report,  Gastr., 

p.  72,  1889. 
Pleurotcma  hailensis  Sovverby,  Quart.  Journ.  Geol.  Soc.  vi.  p.  50,  1849. 
Pleurotoma  Harretti  Guppy,   Quart.  Journ.   Geol.  Soc.  -xxii.    p.    290,  pi.  xvii.  fig.  6,  1866. 

(Miocene,  Santo  Domingo.) 
Pleurotoma  cochlearis  Conrad,  Journ.  Acad.   Nat.   Sci.  Phil.,  2d  ser.  i,  p.  115,  pi.  xi.  fig. 

23  (bad),  1848. 
Pleurotouia  virgo  Lamarck. 

Later  Eocene  of  Vicksburg,  Mississippi ;  Miocene  of  Western  Florida, 
Santo  Domingo  and  Borden,  Jamaica;  silex-beds  of  Ballast  Point,  Tampa 
Bay,  Florida;  Pliocene  marls  of  Caloosahatchie  River,  Florida;  recent,  in  the 
Gulf  of  Mexico  and  the  Antilles,  in  26  to  125  fathoms. 

This  is  a  remarkable  species.  Its  genealogy  is  complete  for  a  period  which 
it  would  be  difficult  to  estimate  in  terms  of  years.  The  Eocene  specimens 
agree  exactly  with  recent  specimens  of  the  same  size,  and  vary  within  the 
same  limits.  It  is  very  probable,  however,  that  they  never  attained  the  size  of 
some  of  the  recent  specimens.  Conrad's  figure  is  incredibly  bad,  but  I  have 
compared  authentic  specimens  of  the  fossils. 

Pleurotoma  servata  Conrad. 
Pleurotoma  servata  Conrad,  Jour.   Acad.   Nat.   .Sci.   Pliila.,    2d   ser.   i,   ]).    115.   pi.  xi.  fig. 

18  (poor).  1848. 

Later  Eocene  of  Vicksburg,  Mississippi  ;  Miocene  of  Ballast  Puint  silex- 
beds,  Tampa  Bay,  Florida. 
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Several  more  or  less  broken  pieces  and  defective  specimens  agreeing  with 
those  named  scrvata  by  Conrad  weie  obtained  from  the  silex-beds. 

Gtnus  DRILLIA  Gray. 

Section  Cymatosythtx  Dall. 

Drillia  lunata  Lea. 

Pleuroioma  lunatiim  Lea,  Trans.  Am.  Phil.  Soc,  new  ser.  ix.  p.  269,  pi.  37,  fig.  93,  1843. 
Piillia  limata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  562. 
Prillia  [Cyinalosyrinx]  lunata  Dall,  Rep.  Blake  Gastr.,  p.  95,  1889. 

Miocene  of  Petersburg,  Virginia  and  Chipola  River,  West  Florida;  Plio- 
cene of  the  Carolinas,  Caloosahatchie  beds  of  Florida. 

This  fine  species  is  not  rare  in  the  Caloosahatchie  marls.  It  does  not  ap- 
pear to  have  survived  to  the  present  day,  but  is  represented  by  D.  cepyiiota, 
D.  Moseri,  and  other  allied  but  distinct  species.  In  the  Floridian  Miocene 
other  species  of  the  same  type  existed,  but  smaller,  of  which  the  following 
will  .serve  as  an  e.xample. 

Drillia  Newmani  n.  s. 
Plate  4,  figures  5,  5  a. 

Shell  small,  seven-whorled,  with  a  small,  smooth  nucleus  of  two  whorls; 
tile  remainder  is  transversely  sculptured  by  (on  the  last  whorl  eleven)  very 
uniform,  rounded,  moderately  elevated,  slightly  sigmoid  ribs  or  waves,  which 
are  most  prominent  on  or  just  behind  the  periphery  of  the  whorls,  which  do 
not  cross  the  anal  fasciole  and  on  the  base  become  gradually  obsolete ;  the 
spiral  sculpture  is  hardly  visible  except  on  the  last  whorl,  and  consists  of  fine 
rounded  threads,  most  evident  on  the  base  and  canal,  and  fading  as  they  re- 
cede from  the  base  ;  anal  fasciole  smooth,  rather  wide,  unsculptured  except  by 
incremental  lines ;  suture  appressed  over  the  ribs  of  the  preceding  whorl,  and 
thus  rendered  slightly  wavy ;  last  rib  varicoid  ;  canal  short,  wide  ;  outer  lip 
not  internally  lirate;  inner  lip  concave,  simple,  with  a  moderate  callus.  Max. 
Ion.  of  shell  12.5  ;  max.  lat.  4.8  mm. 

Ballast  Point  silex-beds,  Tampa  15ay,  Florida;  Newman. 

This  species  may  best  be  compared  with  D.  cepynota  (Rep.  Blake  Gast., 
pi.  xx.xvi.  fig.  10),  than  which  the  shell  is  proportionally  more  slender,  with 
smaller,  shorter  and  less  prominent  ribs,  narrower  and  less  excavated  anal 
fasciole,  and  smaller  nucleus.  It  is  also  a  smaller  shell  than  the  small  varieties 
of  D.  cepynota  and  much  less  stout  and  swollen  in  appearance. 

Drillia  sepynota  Dall  var.  acila. 
Drillia  (Cyinatosyri>/.t-)  a-pynota  Dall,  Rep.  Blake  Ga.^^tr.,  p.  96,  pi.  xxxvi.  fig.  10,  1889. 

Caloosahatchie  beds.  Recent  off  the  coast  of  the  Carolinas  in  25  to  120 
fathoms. 

The  fossils  differ  from  the  recent  shells  in  having  the  spire  slightly  more 
drawn  out  and  acute,  the  anal  fasciole  consequently  wider  and  more  marked 
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and  the  crests  of  the  ribs  a  little  sharper-edged.  The  differences  are  hardly 
greater  than  are  observable  between  recent  individuals,  but  for  those  who 
insist  upon  them  the  fossils  may  form  a  \ariety  acila. 

Drillia  eburnea  Conrad. 

Drillia  eburnea  Conrad,  Proc.  Acad.  Nat.  Sci.  Pliila.  XIV.  pp.  285,  562,  1863.  Smithsonian 
Checklist  Inv.  Foss.  N.  Am.  Miocene,  p.  21,  1864.     (Not  of  Bivona  or  Carpenter.) 

Miocene  of  ]\Iar\-land  (and  Virginia?).     Caloosahatchie  beds. 

From  a  specimen  of  Conrad's  unfigured  species  I  ha\'c  identifictl  two  not 
completely  adult  specimens  from  the  Caloosahatchie  marl. 

The  shell  resembles  Pleurotoiiia  ebur  Reeve,  but  is  more  slender,  with  a 
less  marked  anal  fasciole  and  an  elevated  line  in  front  of  the  suture.  P.  chiir- 
nea  Bivona  is  a  Mangilia.  Carpenter's  species  only  dates  from  i  <S65  and  may 
take  the  name  of  Z>.  eburneola  Dall. 

Drillia  Moseri  Dall. 
Drillia  (^Cymatosyrinx')  Moseri  Dall,  Rep.  Blake  Gastr.,  p.  97,  pi.  xxxvi.  fig.  3,  Feb.,  1889. 

Fossil  in  the  Caloosahatchie  beds.  Recent,  from  North  Carolina  to  the 
Florida  Keys,  in  3  to  50  fathoms. 

The  recent  and  fossil  specimens  agree  in  all  respects.  J  ma}-  add  that 
Pleiirotoma  limaiiila  Conrad  belongs  to  this  section  of  the  genus  Drillia. 

Drillia  pagodula  Dall. 
Drillia  pagodula  DaU,  Rep.  Blake  Gastr.,  p.  90,  pi.  xiii.  fig.  6,  Feb.,  18S9. 

Caloosahatchie  beds.  Recent,  in  Floridian  and  Antillcan  waters,  in  50  to 
175  fathoms. 

This  species  belongs  to  the  group  of/'/,  c/wr  and  fiicata  Ree\-e  and  looks 
like  a  very  dwarf  race  of  Z).  Moscn. 

Section  Drillia  s.  s. 
Drillia  ostrearum  Stearns. 

Drillia  ostrearum  Stearns,  Proc.  Boston  Soc.  Nat.  Hist.  XV.  p.  22,  1872  ;  Dall,  Hemphill's 

Shells,  p.  328,  in  Proc.  U.  S.  Nat  Mus.  VI.  1883.     Tryon,  Man.  VI.  p.  197,  pi.  34,  fig.  79, 

1884. 

Miocene  of  Chipola,  West  Florida,  and  the  silex-bcds  of  Ballast  Point 
Tampa  Bay,  Florida ;  Pliocene,  Caloosahatchie  beds.  Recent,  from  North 
Carolina  to  Florida  and  Yucatan,  between  low-water  mark  and  15  fathoms. 

This  species  is  the  recent  prototype  of  a  large  number  of  forms  extending 
back  to  the  Eocene.  It  is  frequently  difficult  to  decide  what  value  to  assign 
to  mutations  occurring  in  different  beds  which,  among  the  shells  of  one 
locality  and  geological  horizon,  would  be  very  generally  considered  not  to  rise 
above  varieties  of  one  species.  My  own  impression  is  that  they  should  not 
be  regarded  as  of  higher  grade  than  subspecies.  They  would  agree  very  well 
with  the  ornithological  subspecies,  the  genetic  connection   taking  the  place  of 
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Ejeographical  continuit}'.  TIic  iccciit  representative  or  tlie  latest  fossil  form 
should  preserve  tlie  stem-name  because  of  tlie  much  greater  opportunity  of 
determining  its  relations  to  the  rest  of  the  fauna  and  therefore,  by  implication 
and  analogy,  that  of  the  fossil  representatives. 

The  present  species  varies  in  stoutness  or  slenderncss  and  in  the  strength 
or  weakness  of  the  individual  components  of  its  sculpturing.  The  latter  may 
vary  singly  or  in  unison,  and  the  number  of  combinations,  even  when  color  is 
left  unconsidered,  is  truly  remarkable,  as  any  one  may  verify  by  a  very  simple 
mathematical  calcidation.  It  is  a  matter  of  taste  how  many  of  these  combina- 
tions should  be  named. 

DrDlia  abundans  Conrad. 

Pleurototna  {Ctavgtula)  abundans  Conr.,  Journ.  Acad.  Nat.  Sci.  Phila.  I.,  2d  ser.,  p.  115,  pi. 

xi.  fig.  25,  184S. 
Drillia  abundans  Conr.,  Am.  Journ.  Conch.  I.,  p.  19,  1S65. 

Later  Eocene  of  \'icksburg,  Mississippi;  Pliocene  of  the  Caloosahatchie 
beds. 

When  fully  developed  this  species  is  about  an  inch  long,  with  12  to  14 
sharp-edged  ribs  on  the  last  whorl,  a  faintly  internally  lirate  outer  lip,  and 
about  a  dozen  rather  prominent  spiral  threads  with  much  finer  spiral  stria:  in 
tlie  wide  interspaces  ;  the  most  characteristic  feature  is  the  double  oblique  rip- 
pling of  a  narrow  band  in  front  of  the  suture  as  it  passes  over  the  ribs  of  the 
preceding  whorl.  It  seems  to  be  rare  in  the  Caloosahatchie  beds,  and  is  not 
known  in  a  recent  state.  It  is  one  of  the  most  ancient  representatives  of  the 
ostrcaruDi  type. 

Drillia  abundans  var.  perrugata  Dal  I. 

Caloosahatchie  beds,  not  rare. 

This  form  differs  from  the  type  by  attaining  a  greater  size,  by  its  more  in- 
flated whorls,  by  having  nearly  twice  as  many  ribs,  which  are  consequently 
weaker,  by  its  coarser  and  closer  spiral  threading,  its  less  excavated  and  more 
wrinkled  anal  fasciole,  and  the  absence  of  lirjE  in  the  throat.  I  have  received 
some  recent  specimens  from  the  Mexican  coast  which  approach  it  very  closely. 
It  reaches  a  length  of  29.5,  and  a  width  of  8.0  mm. 

Drillia  alesidota  var.  perspirata  Dall. 
Drillia  alesidota  Dall,  Rep.  Blake  Gastr.,  pp.  84,  85,  pi.  .x.wvi.  fig.  i,  1889. 

Caloosahatchie  beds. 

This  form  differs  from  the  recent  type  and  its  var.  vmcilenta  in  its  shorter 
w  horls,  its  proportionally  greater  stoutness,  coarser  and  rounder  spiral  sculp- 
ture, more  constricted  anal  fasciole  and  stronger  and  more  angular  band  be- 
tween the  fasciole  and  the  suture.  The  number  of  whorls  is  about  the  same 
in  both.  The  maximum  length  of  the  fossil  is  about  29.0,  and  its  width 
lo.o  mm. 
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Drillia  acurugata  n.  s. 
Plate  2,  figure  12. 

Caloosahatchie  beds,  one  specimen. 

Shell  strong,  with  nine  or  ten  whorls  beside  the  smooth  nucleus  ;  spiral 
sculpture  of  fine  scratches  on  the  fasciole,  sharp,  usually  paired,  grooves  on 
the  body  with  wider  and  alternately  broad  and  narrow  rounded  interspaces 
which  are  subnodulous  in  the  line  of  the  transverse  ribs ;  these  nodulations 
are  higher  on  the  posterior  margin  of  the  interstitial  bands,  so  that  with  the 
canal  pointing  vertically  the  base  of  the  shell  looks  like  a  tiled  roof  on  a 
cupola ;  there  is  a  moderately  elevated  round  thread  in  front  of  the  suture 
and  more  or  less  undulated  by  the  ends  of  the  ribs  behind  it;  on  the  siphonal 
fasciole  there  are  a  few  fine  threads  ;  transverse  sculpture  of  (on  the  last  whorl 
fifteen)  moderately  elevated  ribs,  beginning  and  strongest  on  the  shoulder  of 
the  whorl  and  fading  away  anteriorly  near  the  canal ;  on  the  base  they  are 
slightly  nodulous  between  the  spiral  grooves ;  anal  fasciole  excavated  but 
slightly  undulate  behind  the  ribs  and  marked  by  fine  incremental  lines ;  notch 
not  deep  but  distinct  and  U-shaped ;  canal  short,  wide  ;  aperture  rather  nar- 
row, with  a  moderate  callus  on  the  pillar  and  no  liras  on  the  outer  lip.  Ma.x. 
Ion.  of  shell  21.2  ;  max.  lat.  8.0  mm. 

This  is  nearest  to  D.  abumiaiis  and  the  preceding,  but  is  less  diawn  out 
and  has  a  sharper  and  different  sculpture. 

Drillia  acucincta  n.  s. 
Plate  2,  fig.  II. 

Caloosahatchie  beds  ;  rare. 

Shell  thick  and  solid,  short-fusiform,  strongly  sculptured  ;  whorls  about 
ten;  spiral  sculpture  undulated  by  the  ribs  and  comprising  a  single  very  small 
thread  at  the  suture  separated  by  a  shallow  gutter  from  a  very  strong,  sharp 
and  elevated  waved  keel ;  in  front  of  this,  is  the  wide,  deep  anal  fasciole  ;  then 
come  (on  the  upper  whorls  two  or  three,  on  the  last  whorl  eight)  strong,  uniform 
sharp  threads  separated  by  wider,  uniform  interspaces ;  then  the  canal  with 
rounder,  smaller  crowded  threads  ;  between  the  primaries  is  fine  uniform  spiral 
striation,  fainter  on  the  fasciole;  transverse  sculpture  of  (on  the  last  whorl 
seven)  strong,  rounded  ribs,  broadest  at  the  shoulder  and  extending  to  the 
constriction  behind  the  canal,  with  narrower  interspaces  ;  there  is  also  more  or 
less  fine  transverse  striation  caused  by  the  strong  incremental  lines  ;  the  last 
rib  is  swollen  and  varicose  ;  notch  short,  rounded  ;  body-callus  well  developed 
with  a  posterior  nodule  opposite  the  notch  ;  outer  lip  sharp,  arcuate  ;  throat 
without  lira;;  canal  short,  shallow;  an  umbilical  chink  behind  the  callus  on 
the  pillar;  aperture  narrow.     Max.  Ion.  of  shell  20.0;  max.  lat.  8,2  mm. 

Only  two  specimens  of  this  strongly  marked  species  were  obtaimxl  from 
the  marl. 
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Drillia  ebenina  Oall. 
Plate  2,  figure  S. 

Miocene  of  Santo  Domingo  (Gabb) ;  Pliocene  of  the  Caloosaliatchic  beds. 
Recent  on  the  shores  of  the  Gulf  of  Mexico,  from   Florida  to  Vera  Cruz. 

Shell  stout,  fusiform,  spire  acutely  pointed,  color  (in  the  recent  form)  dead 
black,  fading  to  very  dark  reddish  brown ;  whorls  eleven,  of  which  two  be- 
long to  the  smooth  dark  brown  nucleus,  which  is  minute;  last  wliorl  more 
than  half  the  shell ;  transverse  sculpture  (on  the  last  whorl  fifteen,  beside  the 
varix)  sharp,  slightly  elevated  flexuous  ribs,  with  much  wider  interspaces, 
abrupt  and  largest  where  they  begin  in  front  of  the  fasciole  and  growing  less 
conspicious  to  the  canal ;  incremental  lines  perceptible,  but  not  strong;  varix 
large,  rounded,  swollen  ;  spiral  sculpture  of  fine,  uniform  threads,  with  wider 
interspaces,  becoming  coarser  on  the  canal  and  more  close-set  toward  the 
suture ;  these  do  not  cut  or  nodulate  the  ribs  on  the  periphery,  but  are  well 
marked  between  them ;  behind  the  anal  fasciole  is  a  sharp,  even  keel  with  a 
space  between  its  edge  and  the  margin  of  the  suture ;  suture  inconspicuous, 
slightly  appressed  ;  aperture  short,  narrow  ;  throat  smooth  ;  canal  short,  wide ; 
pillar  straight,  with  no  umbilical  chink  and  \  ery  little  callus  except  opposite 
the  notch  ;  notch  circular,  subtubular,  nearly  closed  in  front,  not  as  wide  as  the 
fasciole.  Max.  Ion.  of  shell  16.5  ;  of  aperture  7.0;  of  last  whorl  lO.O ;  max. 
lat.  6.5  mm. 

This  fine  species  was  first  found  li\ing  in  shallow  water  on  the  Florida 
Keys,  by  H.  Hemphill.  I  find  specimens  of  it  together  with  several  other 
species  confused  together  under  the  name  oi  Jantaiccnse  Guppy  in  the  Gabb 
collection  at  Philadelphia. 

Drillia  quadrifasciata  Gray. 

Plcurotoma  quadrifasciata    Gray,   Reeve,   Conch.  Icon.,   Pkiiroloma,  pi.  x.wiii.  fig.  251, 

Dec.  1845. 
PUurotoma  quadrilineala  C.   B.  Adams,  Cont.  to  Conch.,  p.  64,  1850. 
f  PUurotoma  tri/inea/a  Tryon,  Man.  vi.  p.  36S,  not  of  Adams. 

Fossil,  Caloosahatchie  beds.  Recent,  Jamaica  ;  Samana  Ba\-,  Santo  Do- 
mingo, in  16  fathoms. 

The  fossil  form  is  the  form  described  by  Adams,  which  is  a  little  smaller,  as 
a  rule,  than  the  original  type  of  Reeve  from  Gray's  cabinet.  If  a  varietal  name 
be  required,  that  of  Adams  might  be  used. 

Drillia  sedilia  n.  s. 
Plate  2,  figure  i. 
Caloosahatchie  beds,  rare. 

Shell  small,  stout,  strongly  sculptured;  whorls  about  six,  moderately 
rounded;  suture  appressed,  inconspicuous;  nucleus turbiniform,  low,  large  for 
the  size  of  the  shell,  smoothest  on  top,  transversely  strongly,  uniformh-  plicate 
on  the  sides,  with  fine,  spirally  striate  interspaces  ;  later  whorls  with  three  or 
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four  (on  the  last  wliorl  twchc)  stront^,  c\-en  spiral  cords  with  harclK'  wider  in- 
terspaces, and  five  or  six  more  closely  crowded  on  the  canal  ;  the  fasciole 
shows  faint  spiral  threading  of  a  finer  kind  on  its  surface,  which  is  more  distinct 
on  the  earlier  whorls  ;  transverse  sculpture  of  (on  the  last  whorl  about  twelve) 
rounded  ribs,  which  do  not  quite  reach  the  suture  and  are  obsolete  on  the 
canal ;  the  spirals  cross  these  without  nodulation  ;  lines  of  growth  faint ; 
terminal  varix  stout ;  notch  shallow,  rounded  ;  aperture  rather  wide  and  short, 
with  a  moderate  callus  near  the  notch  and  on  the  pillar  and  a  slightly  recur^ed 
w-ide  and  short  canal.    Max.  Ion.  of  shell  lO.O  ;  max.  lat.  4.0  mm. 

The  most  notable  features  of  this  little  shell  are  the  uniformity  of  its  sculp- 
ture and  its  short  and  chunky  form. 

Drillia  podagrina  n.  s. 
Plate  2,  figure  9. 

Rare  in  the  Caloosahatchie  beds. 

Shell  elongated,  acute,  sharply  sculptured,  with  a  \ery  small,  smooth 
nucleus;  spiral  sculpture  on  the  later  whorls  of  (between  the  sutures  three,  on 
the  last  whorl  eight  or  nine)  rather  fine,  elevated,  clean-cut  even  threads,  not 
enlarged  where  they  pass  over  the  ribs  ;  there  are  also  a  few  close  threads  on 
the  canal  and  one  in  front  of  the  suture,  beside  a  uniform,  extremely  fine  spiral 
striation,  only  visible  with  a  lens,  which  covers  the  whole  shell ;  transverse 
sculpture  of  (on  the  la.st  whorl  ten)  rounded  ribs,  strongest  just  in  front  of  the 
fasciole,  where  they  shoulder  the  whorl  and  extend  forward  to  the  canal ; 
fasciole  rather  wide,  well  excavated  and  somewhat  undulated  by  the  ribs  ; 
terminal  varix  not  very  marked  ;  notch  deep,  rather  wide  ;  aperture  moderate, 
witii  a  well-marked  callus  on  the  pillar  ;  canal  short,  rather  strongly  recurved, 
which,  with  a  sort  of  constriction  behind  the  canal,  gives  the  siphonal  fasciole 
great  prominence,  while  there  is  a  shallow  chink  behind  the  callus  of  the  pillar. 
Max.  Ion.  of  shell  14.0;  max.  lat.  5.3  mm. 

This  is  an  elegantly  sculptured  little  species,  not  very  close  to  any  of  the 
preceding. 

Drillia  piscator  n.  s. 
Plate  2,  figure  10. 

Rare  in  the  Caloosahatchie  beds. 

Shell  small,  slender,  eight-whorled ;  nucleus  at  first  rather  large  and 
smooth,  later  spirally  grooved ;  later  whorls  with  (on  the  last  whorl  seven) 
rather  distinct,  flattened,  primary  spiral  threads,  three  between  the  sutures, 
beside  two  finer  ones  on  the  fasciole  and  several  crowded,  rounded  threads  on 
the  canal ;  a  very  strong,  rather  angular  spiral  runs  in  front  of  the  suture, 
which  is  otherwise  hardly  noticeable;  transverse  sculpture  of  (on  the  last 
whorl  about  seventeen)  faint,  narrow  riblets,  which  extend  from  in  front  of  the 
fasciole  over  the  periphery  and  fade  away  or  become  duplicated  on  the  base ; 
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notcli  shallow,  rounded;  a  moderate  callus  on  the  bod}-;  Jiperture  short  and 
narrow,  with  no  differentiated  canal.  Max.  Ion.  of  shell  9.3  ;  max.  lat.  3.5  mm. 
The  principal  characteristic  of  this  species  is  the  strong  presutural  thread. 
In  the  specimens  collected  the  terminal  vari.x  was  not  quite  completed,  but 
when  this  occurs  the  outer  lip  is  probably  stouter  than  shown  by  the  figure. 

DriUia  edilia  n.  s. 
Plate  3,  figure  9. 

Caloosahatchie  beds,  one  specimen. 

Shell  very  small,  short,  with  five  or  si.x  sliglitl)- .shouldered  whorls  ;  nucleus 
of  the  same  general  character  as  in  D.  scdi/ia,  but  transversely  ribbed  all  over 
and  more  elevated  ;  later  whorls  with  rather  faint,  close-set,  flattened  spirals, 
which  override  the  transverse  sculpture  but  are  very  faint  upon  it ;  the  inter- 
spaces appear  like  grooves  and  are  more  conspicuous  than  the  spirals ;  the 
transverse  sculpture  of  numerous  (on  the  last  whorl  eighteen)  narrow,  rather 
feeble  riblets,  strongest  near  the  fasciole,  which  is  smooth,  excavated  and  a 
little  scalar  ;  terminal  varix  swollen,  notch  wide  and  deep;  aperture  narrow, 
not  differentiated  from  the  short  canal.    Max.  Ion.  of  shell  4.0  ;  max.  lat.  1.6  mm. 

Notwithstanding  the  small  size  and  large  nucleus  of  this  little  shell,  it  has 
evidently  begun  its  varix,  though  the  callus  on  the  body  is  not  yet  complete. 
I  cannot  so  far  find  an\-  other  to  unite  it  with. 

Drillia  big-emma  n.  .s. 
Plate  2,  figure  6. 

Caloosahatchie  beds,  rare. 

Shell  small,  stout, fusiform,  six-whorled  ;  nucleus  rather  large,  at  first  smooth, 
then  spirally  grooved  ;  succeeding  whorls  rather  coarsely  sculptured;  spiral 
sculpture  of  rather  sharp  grooves,  with  wide  interspaces,  cutting  the  transverse 
sculpture  ;  on  the  earlier  whorls  there  is  a  stout  cord  next  the  suture,  in  front 
of  which  the  fasciole  is  somewhat  depressed,  with  three  or  four  fine  spirals  on 
it ;  on  the  periphery  is  a  deep  groove,  and  next  the  succeeding  suture  the 
whorl  is  again  depressed  ;  on  the  base  of  the  last  whorl  in  front  of  the  periphery 
are  about  six  interspaces  between  grooves,  of  which  the  first,  third  and  fourth 
are  depressed  below  the  others  ;  all  the  others  have  their  posterior  edges  higher 
than  the  anterior  edges  ;  beside  the.se  there  are  four  or  five  flattish  spirals  on  the 
canal;  the  transverse  sculpture  is  exhibited  chiefly  in  the  form  of  nodes  on  the 
spirals.  On  the  periphery,  divided  by  a  sharp  groove,  is  a  paired  series  of  large, 
axially  oblong  nodes  ;  on  the  basal  spirals  the  nodes  are  small,  squarish  and 
twice  as  numerous  in  the  same  spiral  distance;  the  presutural  cord  has  a  series 
of  round  nodules  which  sometimes  are  obsolete,  but  when  present  follow  the 
peripheral  nodes;  terminal  varix  not  prominent ;  notch  wide  and  deep;  callus 
moderate  ;  outer  lip  arcuate  in  the  middle  ;  canal  wide,  short,  straight.  I\Iax. 
Ion.  of  shell  S.o  ;  max.  lat.  3.0  mm. 
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This  species  is  rather  peculiarh-  sculijtured  and  I  do  not  recall  any  recent 
species  resembling  it. 

Drillia  leucocyma  Dall. 

Dri/lia  leucocyma  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p.  328,  pi.  10,  fig.  8,  1883. 
Drillia  zebra  var.  Tryon,  non  Lamarck,  Man.  vi.  p.  197,  pi.  34,  fig.  2,  1884. 

Caloosahatchie  beds.  Recent,  shores  of  the  Gulf  of  Mexico  from  Florida 
to  Yucatan,  in  3  to  5  fathoms. 

This  species  belongs  to  a  large  group  which  are  without  doubt  related. 
As  a  well-marked  combination  of  certain  characters  not  directly  intergrading 
with  its  neighbors,  I  prefer  to  retain  it  in  specific  rank. 

Drillia   albomaculata  Orbigny. 
Pleurotoma  albomaculata  Orb.,  Moll.  Cuba,  II.  p.  176,  pi.  .\xiv.  figs.  16  to  18,  1842. 
Pleurotoma  albopustulata  Smith,  Ann.  Mag.  Nat.  Hist.  1882,  p.  211. 
Drillia  zebra  var.  Tryon,  Man.  vi.  p.  197,  pi.  14,  fig.  11,  1884. 

Caloosahatchie  beds.     Recent,  Florida  and  the  West  Indies. 
This  is  one  of  the  forms  related  to  but  distinguishable  from  the  preceding 
and  found  in  similar  situations. 

Drillia  (lissotropis  var.  ?)  perpolita  Dall. 

Plate  2,  figure  2. 

Pleurotoma  Hsioltopis  Dall,  Bull.  Mus.  Conip.  Zool.  i.x.  p.  58,  Aug.  1S81  ;  Rep.  Blake  Gastr  , 

p.  91,  pi.  xi.  figs.  3,  4,  1889. 
Pleurotoma  ^y/5^/a  Watson,  Journ.  Lin.  Soc.  xv.  p.  433,  Oct.  18S1  ;  Chall.  Gastr.,  p.  341,  pi. 

xxi.  fig.  4,  1885. 

Type,  recent  in  the  Gulf  of  Mexico  and  West  Indies  in  yi  to  248 
fathoms. 

'Va.rlQiy  perpolita.     Fossil  in  the  Caloosahatchie  beds. 

This  shell  differs  from  the  recent  D.  lissotropis  in  the  entire  absence  of  the 
fine  spiral  striation  which  in  nearly  all  specimens  o{  lissotropis  is  visible  between 
the  ribs.  It  is  uniformly  stouter,  the  ribs  are  more  widely  separated  and 
flexuous.  The  anal  fascicle  forms  a  moderate  constriction  which  nearly  cuts 
off  the  ends  of  the  ribs  where  they  abut  on  the  suture  behind  them;  these 
ends  have  therefore  somewhat  the  appearance  of  a  row  of  nodules.  In  D. 
lissotropis  the  fasciole  is  hardly  perceptible,  the  ribs  appear  continuous  and  less 
sharp-edged  than  m  perpolita.  I  consider  it  probably  specifically  distinct  from 
D.  lissotropis,  which  is,  however,  its  nearest  relative.  The  max.  Ion.  of  D. 
perpolita  is  9.75  ;  max.  lat.  3.0  mm. 

Drillia  (lissotropis  var.)  sciesurata  Dall, 
This  form  is  rather  stout,  like  D.  perpolita,  but  with  more  oblique  antl,  on 
the  last  whorl  especially,  more  crowded  and  narrower  ribs;  the  fasciole  hardly 
constricts  the  whorl,  which  slopes  from  the  suture  forward  so  that  its  widest 
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part  is  just  behind  the  next  suture,  which  it  seems  to  overhang;'.  It  has  not 
the  fine,  even  interstitial  spiral  striation  oi  D.  lissotropis,  but  has  sparse  (on  the 
upper  whorls  two  or  three)  incised  lines,  more  numerous  on  tlie  base,  where 
the  interstices  are  slightlj'  elevated  and  rounded.  On  the  first  three  or  four 
whorls,  after  the  nucleus,  tiie  ribs  are  largest  and  subnodulous  at  the  anterior 
border  of  the  whorl,  giving  the  tip  a  coronated  look.  It  is  almost  exactly  the 
size  of  Z*.  lissotropis.  Two  immature  specimens  were  obtained  in  the  Caloosa- 
hatchie  beds. 

Drillia  Simpsoni  Dall. 

Pleurotouta  Simpsoni  Dall,  Proc.  Dav.  Acad.  Sci.  v.  p.  54,  1SS7. 
Drillia  Simpsoni  Dall,  Rep.  Blake  Gastr.,  p.  91,  18S9. 

Caioosahatchie  beds.  Recent,  North  Carolina  to  Florida  in  moderate 
depths  of  water. 

Drillia  ebur  Reeve. 

Pleurotoma  ebur  Reeve,  P.  Z.  S.   1S45,  P-    116  ;  Conch.  Icon.,  Plcurototna,  pi.  .\.\x.  fij;.  275, 

Dec.  1S45. 
Clavits  ebur  Tryon,  Man.  vi.  p.  188,  pi.  xiii.  fig.  56,  1884. 
Drillia  ebur  VaW,  Rep.  Blake.  Gastr.,  p.  89,  1889. 

Fossil,  Caioosahatchie  beds.  Recent,  in  moderate  depths,  from  North 
Carolina  to  Florida  and  in  the  northern  Antilles. 

Genus  MANGILIA  (Leach)  Risso. 
Many  of  the  species  cited  being  known  only  from  their  shells,  the  reference 
of  them  to  one  genus  or  another  mu.st  be  regarded  as  provisional.  They  have 
been  assorted  by  the  general  habit  of  the  shell,  which  is  the  only  guide  we 
have,  and  which  is  not  without  value  when  its  recognition  is  deduced  from 
suflficient  study  of  recent  forms.  The  present  genus  includes  all  Pleuroto)nid(2 
without  opercula,  following  the  arrangement  of  the  distinguished  French 
paleontologist.  Dr.  Paul  Fischer.  The  subordinate  divisions  recognized  for 
the  purposes  of  this  paper  are  : 

Subgenus  Cythara  Schumacher. 
Subgenus  Daphnella  Hinds. 
Subgenus  Glyphostoma    Gabb. 
Subgenus  Mangilia  Risso ;  s.   s. 
Subgenus  Pleurotomella  Verrill. 

I  have  enlarged  on  the  characteristic  features  of  these  groups  in  my 
Report  on  the  Mollusca  of  the  Blake  Expedition,  recently  published,  to  which 
readers  are  referred  for  more  detailed  information. 

Subgenus  Cythara  Schumacher. 
Cythara  balteata  Reeve. 
Mangilia  balteala  Reeve,  Conch.  Icon.,  Mangilia,  fig.  57,  1846. 

Caioosahatchie  beds.  Recent  from  North  Carolina  to  the  \\'est  Indies 
at  moderate  depths. 
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Cythara  psila  Bush. 

Mangilia  psila  Bush,  Trans.  Conn.  Acad.  vi.  p.  455,  pi.  xlv.  fig.  2,  1S85. 

Caloosahatchie  beds.  Recent  off  the  coast  of  the  Carolinas  in  161050 
fathoms. 

Cjrthai'a  terminula  n.  s. 
Plate  2,  figure  5. 

Caloosahatchie  beds,  rare. 

Shell  acute  at  both  ends,  sevcn-whorlcd  ;  nucleus  minute,  smooth  ;  later 
whorls  transversely  sculptured  with  nine  narrow,  rather  sharp  uniform  ribs  ex- 
tending from  suture  to  canal  in  a  nearly  straight  line,  and  but  little  stronger 
on  the  periphery  than  elsewhere;  there  are  also  fine,  sharp  incremental  lines, 
most  marked  in  the  spiral  furrows ;  spiral  sculpture  of  numerous  rather  uni- 
form flattened  bands  separated  by  sharp,  much  narrower  channels,  and  marked 
by  a  central  impressed  line  less  deep  and  wide  than  the  channels,  but  giving  to 
the  bands  the  look  of  running  in  pairs  ;  suture  appressed  and  inconspicuous  ; 
whorls  fuller  near  the  suture  in  front  than  at  the  middle  of  the  whorl,  and 
rather  depressed  in  front  of  the  suture,  though  not  marked  by  a  fasciole  there; 
last  whorl  much  the  largest ;  aperture  long  and  narrow  ;  notch  inconspicuous, 
canal  not  differentiated  ;  callus  smooth  on  the  pillar  and  smooth  or  slightl)' 
striated  by  the  sculpture,  inside  the  outer  lip  ;  varix  stout  and  wide.  Max. 
Ion.  of  shell  16.0;  of  last  whorl  12.5  ;  max.  lat.  of  shell  6.7  mm. 

Subgenus  Daphnella  Hinds. 

Daphnella  cingulata  n.  s. 

Plate  2,  figure  3. 

Rare  in  the  Caloosahatchie  beds  and  at  Shell  Creek,  Florida. 

Shellslender,  eight  or  nine-whorled  ;  nucleus  small,  smooth,  three-whorled  ; 
subsequent  whorls  spirally  sculptured  with  larger  and  smaller  squarish  elevated 
threads,  which,  on  the  last  whorl,  tend  to  be  alternately  strongand  weak  ;  the  two 
.series  are  remarkably  uniform  among  themselves,  except  that  on  the  periph- 
ery two  or  three  of  the  primary  threads  will  be  a  little  more  prominent  than 
the  rest,  while  on  the  fasciolar  region  there  are  five  or  six  uniform  large  sec- 
ondary threads,  close-set,  without  any  primaries  ;  the  transverse  sculpture  com- 
prises on  the  earlier  whorls  eight  or  ten  rounded  riblets  well  defined  near  the 
nucleus,  but  becoming  less  di.stinct  and  finally  obsolete  on  the  later  whorls  ; 
the  last  whorl  and  a  half  has  no  trace  of  them  ;  whorls  rounded,  suture  dis- 
tinct, but  not  channelled  or  appressed;  incremental  lines  distinct,  slightly 
elevated,  neatly  reticulating  the  secondaries  and  beading  the  primaries;  ajier- 
ture  elongate,  rather  narrow,  not  differentiable  from  the  canal ;  outer  lip  smooth 
within,  inner  lip  with  but  little  callus;  notch  wide,  not  very  deep;  canal 
hardly  indicated.     Max.  Ion.  of  shell   15.5  ;  max.  lat.  6.5  mm. 
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This  elegant  species  is  nearest  the  recent  D.  liiitiueifonnis  Kiener,  from 
which  it  differs  in  its  stronger  sculpture,  proportionally  longer  spire,  less 
reticulated  early  whorls  ;  fuller  and  more  accentuated  whorls,  deeper  notch 
and  less  arcuate  cohimella. 

Daphnella  elata  Dall. 
Daphnclla  elata  Dall,  Rep.  Blake  Gastr.,  p.  105,  18S9. 

Caloosahatchie  beds,  rare.  Recent  on  the  coast  of  the  Carolinas  and  south- 
ward  in  15  to  22  fathoms. 

Three  specimens  of  this  very  elegant  little  species  were  obtained  frcjm  the 
marls.  It  is  possible  that  it  should  be  referred  to  Maitgilia,  as  restricted,  but 
the  shell  is  about  midway  between  that  group  and  DapJinclla. 

Daphnella  modesta  n.  s. 
Plate  2,  tigure  4. 

Rare  in  the  Caloosahatchie  beds. 

Shell  with  a  small,  smooth,  tilted  nucleus  of  about  two  whorls  and  about 
four  and  a  half  subsequent  whorls  ;  shape  short-fusiform,  the  whorls  well 
rounded,  the  last  much  the  largest;  spire  not  more  than  half  as  long  as  the 
shell;  spiral  sculpture  of  numerous  distinct,  slightly  elevated,  subequal  threads, 
with  wider  interspaces,  in  which  near  the  aperture  in  the  adult  faint  intercalary 
threads  begin  to  appear ;  transverse  sculpture  of  incremental  lines,  not  very 
distinct,  and  (on  the  last  whorl  sixteen  or  seventeen)  narrow,  rounded,  some- 
what unequal  wave-like  ribs  which  begin  at  the  suture,  follow  the  curve  of  the 
lines  of  growth,  cross  the  whorl  and  only  fade  away  near  the  canal  ;  they  are 
about  equally  .strong  all  the  way  ;  the  last  rib  is  a  little  stronger  than  the  oth- 
ers ;  fasciole  not  strongly  marked,  the  ribs  cross  it  and  the  spirals  are  a  little 
finer  and  more  close-set  upon  it ;  suture  distinct,  not  channelled,  undulated  by 
the  ribs  ;  notch  wide  and  shallow  ;  aperture  elongated,  not  wide,  the  canal  not 
differentiated,  the  body  with  very  little  callus  ;  outer  lip  simple  ;  throat  without 
lirae.     Max.  Ion.  of  shell  6.5  ;  max.  lat.  3.0  mm. 

This  pretty  little  species  has  no  very  marked  characters,  yet  on  comparison 
with  the  recent  forms  it  seems  to  agree  with  none  of  them.  It  is  nearest  D. 
nV/Tirrt  Dall,  but  has  a  different  surface.  It  recalls  Maiigilia  dico/iica,  hut  its 
characters  are  essentially  those  of  Daphnella. 

Subgenus  G-lyphostoma  Gabb. 

Qlyphostoma  gratiila  Dall,  var.  incilis  W'atson. 

Pleiirotoma  {Drillia)  incilis  Watson,  Linn.  Soc.  Journ.  xv.  p.  425,  Oct.  iSSi.      Rep.  Chall. 

Gastr.,  p.  304,  pi.  xxiv.  fig.  5.  1S85. 
Pleiirotoma  (Drillia)  gratula  Dall,  Bull.  M.  C.  Zool.  ix.  p.  64,  Aug.  1881. 
Glyphostoma  gratula  Dall,  Rep.  Blake  Gastr.,  p.  no,  pi.  xii.  fig.  10,  1S89  (var.  incite). 

Caloosahatchie  beds,  one  adult  specimen.  Recent  in  the  Gulf  of  Mexico 
and  among  the  northern  Antilles  in  227  to  447  fathoms. 

The  fossil  .specimen  is  of  but  moderate  size,  but  agrees  sufficiently  with 
the  recent  specimens  to  leave  no  reasonable  doubt  as  to  its  identity. 
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Glyphostoma  Watsoni  n.  s. 
Plate  2,  figure  7. 

Caloosahatchie  beds,  not  rare. 

Shell  small,  seven  or  eight-whorled  ;  nucleus  smooth,  slightly  tilted,  the 
first  whorl  simple,  the  next  with  a  peripheral  keel  ;  transverse  sculpture  vary- 
ing in  strength,  generally  with  (on  the  last  whorl  about  twelve)  riblets,  most 
prominent  on  the  periphery,  absent  fi-om  the  anal  fasciole  and  weak  on  the 
base  ;  surface  finely  shagreened  ;  spiral  sculpture,  on  the  anal  fasciole  of  fine, 
close-set  spiral  threads  ;  in  front  of  the  fasciole  these  are  replaced  by  coarser, 
less  crowded  threads,  of  which  one  or  two  on  the  periphery  are  more  promi- 
nent and  tend  to  angulate  the  whorls  ;  canal  short,  varix  stout,  wide  ;  aperture 
internally  denticulate  on  the  outer  lip,  with  four  or  five  teeth  in  front  of  the 
notch  and  on  the  inner  lip  about  as  many,  or  more,  stout,  rounded  transverse 
lirae.     Max.  Ion.  of  shell  7.5  ;  max.  lat.  3.7  mm. 

This  little  species  is  in  most  respects  a  diminutive  copy  of  the  G.  gratitla, 

but    differs  also    in  the  close,  distinct  spiral  sculpture  of  the  fasciole,  which  is 

proportionally  wider  than  in  G.  gratula  and  more  roof  like,  or  less  depressed. 

The  canal  is  also  proportionately  shorter  and  the  peripheral  keel,  or  keels,  are 

sharper. 

Mangilia  quadrata  Reeve. 

Pleurotoma  qiiadraia  Reeve,  Conch.  Icon.,  Pleitrotoma,  pi.  .\xviii.  fig.  253,  1S45. 
Pleiirotoma  diniinuta  C.  B.  Adams,  Contr.  Conch.,  p.  62,  1S50. 
Mangilia  eritima  Bush,  Trans.  Conn.  Acad.  vi.  p.  456,  1885. 
Clalhmella  quadrata  Tryon,  Man.  vi.  p.  278,  pi.  xviii.  fig.  31,  1884. 

Caloosahatchie  beds.  Recent,  North  Carolina  to  Yucatan  and  the  West 
Indies  in  moderate  depths. 

Mangilia  quadrata  var.  eritima  Bush. 
Caloosahatchie  beds.     Recent,  North  Carolina,  etc. 

Identified  from  typical  specimens.  Hardly  to  be  even  varietally  distin- 
guished from  M.  quadrata  Reeve. 

Mangilia  monilifera  Sowerby. 
Cotumbclla  monilifera  Sby.,  P.  Z.  S.,  p.  53,  1S44.     Tryon,  Man.  Conch,  v,  p.  149,  pi.  53,  fig. 

100  (bad),  1883.     Reeve,  Conch.  Icon.,  Coluvibetla,  pi.  xx.  fig.  117  (good),  1S58. 
Clathnrella  monilifera  Tryon,  Man.  vi.  p.  278,  pi.  14,  fig.  9,  pi.  18,  fig.  43,  1884. 
Pleurotoma  fuscolineata  C.  B.Adams,   Proc.    Bost.   Soc.    Nat.    Hist.  ii.  p.  4,  1845;  Contr. 

Conch.,  p.  54. 
Pleurotoma  scalpta  Reeve,  P.  Z.  S.  1846,  p.  5,  Tryon,  Man.  vi.  p.  278,  pi.  18,  fig.  43,  1884. 

Caloosahatchie  beds.  Recent,  South  Florida  and  the  West  Indies,  in 
shallow  water. 

I  su.spect  that  Mr.  Tryon  had  two  species  confoundtd  in  his  mind.  At 
all  events,  the  figure  he  speaks  of  as  bad  is  much  more  characteristic  than  the 
one  he  does  not  critici.se. 
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Mangilia  melanitica  Dall,  var.  oxia  Bush. 
Mangi/ia  »ie!anilica  Dall,  var.  oxia  Bush,  Trans.  Conn.  Acad.  vi.  p.  459,  pi.  xlv.  fig.  3,  1885. 

Caloosahatcliie  bed.s.  Recent,  North  Carolina  to  Florida,  in  lo  to  25 
fathoms. 

The  typical  form  is  more  closely  sculptured  than  Miss  Bush's  variety,  and 

is  of  a  milky  white  with  a  black  columella.   Hers  is  more  sparsely  transversely 

sculptured,  has  a  more  smooth  and  glistening  surface,  sharper  ribs,  and  is  often 

of  a  reddish  brown  all  over  and  not  much  darker  on  the  pillar.     It  is  rare  in 

the  marls. 

Mangilia  plicosa  C.  B.  Adams, 

Pleurotoma plicata  C.  B.  Adams,  Bost.  Journ.  Nat.   Hist.  iii.  p.  318,  pi.  iii.  fig.  6,  1840  ;  not 

of  Lamarck. 
Pleurotoma  plicosa  C.  B.  Adams,  Contr.  to  Conch.,  p.  54,  1850. 
Pleurotoma  plicatuin  Kurtz,  Catalogue,  p.  9,  i860. 

Pleurotoma  bruttnea  7&cV.mi,  Proc.  Bost.  Soc.  Nat.  His.  .xiii.  p.  121,  1869. 
Clathurella  Jewettii  S\.e3Lrns,?roc.  Acad.  Nat.  Sci.  Phila.  for  1S73,  P-  34^;  Oall,  Hemphill's 

Shells,  p.  329,  1883. 

Caloo.sahatchie  beds.  Recent,  New  England  to  Florida,  near  low-water 
mark. 

Prof  Adams'  name  having  been,  under  the  systems  then  prevailing,  a 
synonym,  it  is  proper  to  accept  his  substitution  of  another  for  it. 

Mangilia  stellata  Stearns. 

Mangilia  stellata  Stearns,   Proc.  Bost.   Soc.  Nat.    Hist.  .\v.  p.  22,  1872;  Dall,  Hemphill's 

Shells,  p.  32S,  1883. 

Caloosahatchie  beds.  Recent,  West  Coast  of  Florida  from  Cedar  Keys  to 
Key  West. 

Mangilia  rubella  Kurtz  &  Stimpson. 
Mangilia  rubella  K.  &  S.,  Proc.  Bost.  Soc.  Nat.  Hist.  iv.  p.  115,  1851. 

Caloo.sahatchie  beds.     Recent,  North  Carolina  to  Florida. 

The  recent  form  is  easily  recognized  by  its  acute  spire  and  canal,  and  few 
angular  whitish  ribs,  with  darker  interspaces. 

Subgenus  Pleurotomella  Verrill. 
Pleurotomella  chariessa  var.  pistillata  Dall. 
Plate  3,  figure  3. 
Clathurclla  chariessa  Watson  (pars),  Chall.  Gastr.,  p.  352,  pi.  xx.  fig.  6,  1881. 
Pleiirotoiiiella  JeffreysiiV <ixx\\\  (pars).  Trans.  Conn.  Acad.  vi.  p.  411,  pi.  xliv.  fig.  3,  1885. 

Caloosahatchie  beds,  rare.  Recent  in  300  to  1600  fathoms  in  the  North 
Atlantic. 

The  sculpture  of  the  single  specimen  obtained,  tiiough  not  quite  mature, 
is  identical  with  the  typical  PI.  chariessa.  But  that  species  has  a  white  pillar 
in  all  the  specimens   I  have  seen,  while   the  fossil    exhibits    bej'ond   question 


42  TRANSACTIONS    OF    THE    WAGNER    FREE 

remnants  of  a  dark  reddish  or  brownish  coloration  on  the  pillar.  As  the  adult 
may  show  other  differences  when  obtained,  though  certainl)-  intimately  re- 
lated to  PL  chariessa,  I  separate  the  fossil  varietally,  under  the  above  name. 
The  recent  shell  is  very  variable  and  has  many  varieties. 

Pleurotomella  ?  sp.  indet. 

Caloosahatchie  beds,  a  fragment,  different  from  any  of  those  abo\e 
characterized,  but  insufficient  for  description. 

Pleurotomella  ?  sp.  indet. 

Caloosahatchie  beds ;  a  minute,  single  specimen  somewhat  damaged  and 
insufficient  for  description,  but  distinct  from  any  of  those  previously  men- 
tioned and  from  any  of  the  recent  species.  It  may  be  a  Mangilia  or  Dapluiclla. 

Family  CANCELLARIID.E. 

Genus  CANCBLLARIA  Lamarck. 

Subgenus  Cancellaria  s.  s. 

Cancellaria  Couradiana  n.  s. 

Plate  3,  figure  13. 

This  shell  differs  from  the  common  and  well-known  C.  raticulata  Linne  of 
the  recent  fauna  of  the  Gulf  of  Mexico  in  the  following  particulars  :  It  is 
much  more  slender:  a  specimen  38.0  mm.  long  has  a  maximum  width  of  19.0 
mm.  A  specimen  of  C.  reticulata  38.0  mm.  long  has  a  maximum  width  of 
23.0  mm.  In  C.  Couradiana  the  aperture  is  half  the  total  length ;  in  C.  re- 
ticulata the  aperture  is  five-eighths  as  long  as  the  whole  shell.  The  sculpture 
is  essentially  the  same  in  both,  and  passes  through  the  same  range  of  varia- 
tions. The  suture  is  less  marked  in  the  fossil  than  in  the  recent  shell.  In 
both  there  is  a  slender  elevated  thread  on  the  body,  hardly  visible  at  the  aper- 
ture ;  there  are  also  two  much  elevated,  revolving  plaits  on  the  pillar  and  the 
anterior  edge  of  the  pillar  is  sharp  and  prominent.  Except  that  on  the  body, 
these  ridges  have  a  tendency  to  become  double-edged  by  the  development  of 
a  secondary  cord  or  ridge  on  their  anterior  faces.  In  the  fossil,  on  the  aver- 
age, these  folds  are  less  thick  and  less  double  than  in  the  recent  shell,  while 
the  columella  and  its  fasciole  are  narrower,  weaker,  and  with  a  smaller  umbili- 
cal chink. 

About  forty  speciinens  of  the  recent  shell  have  been  compared  with  a  good 
series  of  the  fossil,  and  so  far  not  a  single  specimen  of  the  recent  form  has 
been  found  among  the  fossils,  though  there  is  some  variation  as  to  stoutness, 
especially  among  the  young  shells.  The  longest  specimen  of  the  fossil  is  62.0 
mm.  in  length,  which  exceeds  in  size  tiie  largest  C.  reticulata  I  have  seen. 
This  species  is  without  doubt  a  near  connection  of  the  recent  form. 
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Cancellaria  reticulata  Linnc. 
Cancellaria  reticulata  Linne,  Lam.  An.  sans  V'ert.  vii.  p.  112,  1S22. 

This  well-known  shell  was  found  in  the  Post-Pliocene  of  South  Carolina 
(Post.-Pieioc.  Foss.,  pi.  x.  fig.  C)  by  Holmes,  and  in  North  Carolina  by  Emmons 
(Geol.  Rep.,  p.  255,  fig.  119,  185S),  who  gives  no  locality,  but  enumerates  it 
among  his  Miocene  fossils,  where  it  certainly  does  not  seem  at  home.  A  Mio- 
cene analogue  exists  in  the  C.  Icevescciis  Guppy  from  Jamaica  (Quart.  Journ. 
Geol.  Soc.  xxii.  pi.  xvii.  fig.  12,  1866)  and  the  preceding  species  has  also  an 
analogue  in  the  Jamaica  Miocene  {opus  cit.,  pi.  xvii.  fig.  11),  which  apparently 
differs  from  C.  Conradiana  chiefly  in  the  situation  and  form  of  the  columellar 
plaits.     This  is  the   Cancellaria  Barrctti  Guppy. 

The  West  Indian  recent  C.  nigosa  Lam.,  C.  j««//w  Sow.,  and  similar  species 
have  a  precursor  in  the  C.  Moorei  Guppy  {opus  cit.,  pi.  xvii.  fig.  7),  but  nothing 
of  this  sort  appears  among  our  Floridian  fossils,  so  far.  The  early  Cancellarias 
of  the  United  States  appear  to  belong  rather  to  the  Trigonostoma  group. 

Thus  we  have  the  Trigonostoma  carolinensis  Emmons,  from  the  Cape  Fear 
and  West  Florida  Miocene,  represented  in  the  recent  fauna  by  T.  tencra  Phil., 
which  also  appears  in  the  Caloosahatchie  beds.  There  is  another  species,  C. 
pcrspectiva  Conrad,  from  the  Miocene  of  Duplin  County,  North  Carolina,  which 
belongs  to  the  same  group,  but  is  differently  ornamented. 

Of  the  small  Trigonostomas  there  are  a  dozen  species  referred  to  the 
Eocene,  of  which  several  will  perhaps  fall  into  synonymy  at  a  later  date. 
Several  are  closely  related  to  certain  species  of  the  recent  fauna,  such  as  T.  Smithii 
Dall  and  T.  Agassizii  Dall.  When  full  and  continuous  series  have  been  ob- 
tained from  our  various  Tertiary  beds,  the  genealogy  of  many  of  the  recent 
species  of  our  fauna  will  be  readable  almost  at  a  glance.  The  intimations, 
which  even  our  present  imperfect  knowledge  affords,  are  extremely  interesting. 

Cancellaria  venusta  T.  &  H. 
Plate  3,  figure  12. 
Cancellaria  venusta  Tuomey  &  Holmes,  Pleiocene  Foss  of  S.  Carolina,  p.  144.  P'-  28.  fig- 
18,  1S56.     Not  of  Holmes,  Post-Pleiocene  Foss.,  p.  64,  pi.  x.  fig.  7,  i860. 
The   shell  figured   by   Holmes  is,  from  his  type,  a  Tritonidca,  probably   T. 
cancellaria  Conrad,  and   obviously  different  from  that  figured    in  the   earlier 
work.     The  present  species  is  well  characterized,  and  no  recent  representative 
of  it  is  known  in  the  present  fauna. 

Subgenus  Trigonostoma  Blainville. 
Trigonostoma  tenera  Philippi. 
Plate  10,  figure  8. 
Cancellaria  tenera  Philippi,  Zeitsciir.  fiir  Mai.  V.,  p.  24,  1S4.S. 
Cancellaria  Stiinpsoni  CzWins,  Proc.  Dav.  Acad.  Sci.  II.,  p.  250,  pi.  viii.  figs.  4,  5,  1S78. 

This  species,  which  in  the  recent  state  inhabits  the  Gulf  of  Mexico,  and  is 
represented  on  the   we.st   coast   of  Central    America   by    C.  bnllata  and    C. 
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tubcrailosa  Sowcrby,  occurs   rarely  in   the  Caloosahatchie  beds,  ancl,   in  the 
Miocene  of  North  Carolina,  is  represented  by  T.  carolinoisis  Emmons. 

Trigonostoina  subthomasise  n.  s. 
Plate  II,  figure  3. 

Shell  in  general  much  like  C.  Thotnasice  Crosse  (C.  scalarina  Sowerby, 
Reeve,  non  Lamarck),  but  with  a  proportionally  shorter  spire,  stronger  spiral 
striation  and  of  smaller  size.  Whorls  six,  scalar,  crossed  by  about  (on  the  last 
whorl)  14  strong  rather  sharp  ribs,  spinose  at  the  carina  and  lamellar  behind 
it;  spiral  sculpture  of  numerous  rather  distant,  little  elevated  small  threads 
with  wider,  sometimes  striate  interspaces ;  aperture  oblique,  about  half  the 
length  of  the  shell,  strongly  Urate,  triangular,  with  three  well-marked  folds  on 
the  pillar;  umbilicus  rather  narrow;  ribs  occasionally  \'aricose.  Max.  Ion. 
of  shell  20.0;  of  aperture  10.0;  max.  lat.  of  shell  12.0  mm. 

Tampa  silex-beds,  at  Ballast  Point,  Dall,  one  specimen. 

This  shell,  though  smaller  than  either,  seems  intermediate  in  other  charac- 
ters between  the  Indo-Pacific  recent  C.  (T.)  creiiifcra  Sby.  and  C.  {T.)  Thoniasia 
Crosse.  Though  the  specimen  is  seriously  injured,  it  furnishes  the  characters 
necessary  for  description.  Its  nearest  fossil  relative  in  our  Tertiary  is  per- 
haps C.  [T}j  geinmata  Conrad,  from  Claiborne,  Alabama,  which  is  smaller  and 
narrower,  and  wants  the  spiral  threading. 

None  of  the  English  Crag,  Paris  or  Vienna  basin  fossil  species  are  particu- 
larly similar  to  the  present  species.  The  process  of  silicification  may  have 
more  or  less  modified  the  external  characters,  and  I  can  only  describe  them 
with  all  reserves. 

Family  OLIVID^. 
Genus  OLIVA  Brugui^re. 
Oliva  litterata   Lamarck. 

Oliva  litlerala  Lam.,  An.  s.  Vert.  vii.  p.  425,  1822. 

Oliva  literata  Lam.,  Emmon.s,  Rep.  N.  Car.  Geol.  Survey,  pp.  259,  264,  fig.  130,  1858. 

Strephona  literata  Tuomey  &  Holmes,  Pleioc.  Foss.  S.  C,  p.  140,  pi.  xxviii.  fig.  13,  1858. 

?  Strephona  literata  Holme.s,  Post-Pleioc.  Foss.  S.  C,  p.  75,  pi.  .\i.  fig.  7,  i860. 

Dactylus  carolinensis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  xiv.  p.  563,  1863. 

Oliva  cylindrica  Sowerby,    Quart.    Journ.   Geol.   vi.  p.  45,    1849,    ex  parte  (Miocene   of 

Santo  Domingo). 
Oliva  olivacea  Marrat,  as  of  Meuschen. 

Miocene  of  Santo  Domingo,  West  Florida  and  North  Carolina;  Pliocene 
of  the  Carolinas  and  Caloosahatchie  beds  of  Florida ;  Post-Pliocene  of  South 
Carolina  (.Simmons'  Bluff,  etc.)  and  ]""lorida.  Recent,  North  Carolina  and 
West  Indies. 

This  species  is  only  to  be  discriminated  from  0.  reticularis  by  slight  differ- 
ences of  color  and  its  slightly  more  cylindrical  form.  It  is  rare  in  the  Caloosa- 
hatchie beds,  and  I  have  seen  no  specimens  which  could  be  confidently  re- 
ferred to  0.  reticularis  from   these  beds.     I  have    seen  no  genuine   specimens 
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of  0.  reticularis  from  the  coast  of  tlie  United  States,  or  north  of  tlie  Florida 
Keys  and  the  Bahamas,  in  a  recent  state.  Both  species  occur  in  the  Miocene 
of  Bowden,  Jamaica,  and  the  Haitian  Miocene.  Both  are  also  found  there  in 
the  recent  state.  From  the  Costa  Rica  Pliocene  Gabb  reports  only  the  0. 
reticularis,  but  it  is  quite  possible  that  the  "  0.  ispidula  "  which  he  cites  from 
that  formation  is  merely  a  variety  of  0.  litterata.  Sowerby's  0.  cylindrica 
certainly  contains  both  species,  but  was  diagnosed  on  the  0.  litterata.  As 
Meuschen  was  not  a  binomial  writer,  his  name  should  not  take  precedence  of 
the  one  given  by  Lamarck.  After  careful  comparison  I  have  not  been  able  to 
find  any  distinctive  character  by  which  Conrad's  0.  carolincnsis  might  be  dis- 
tinguished from  the  recent  O.  litterata.  The  differences  which  one  may  ob- 
serve in  a  few  individuals  are  shown  by  a  large  series  not  to  be  characteristic 
of  an\thing  but  stages  of  growth,  absence  of  color  and  individual  mutation. 

Genus  Olivella  Swainson. 

Olivella  mutica  Say. 

Oliva  sp.  Emmons,  N.  Car.  Geol.  Rep.,  p.  259,  fig.  131  a,  1858. 

Oliva  mutica  Holmes,  F'ost-PIeioc.  Foss.  S.  Car.,  p.  76,  pi.  .\ii.  fig.  8,  i860. 

Otiva  miiticoidcs  Gabb,  Geol.  Santo  Domingo,  p.  215,  1873. 

Oliva  duplicata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  I.  p.  309,  1S43. 

Miocene  of  Santo  Domingo,  West  Florida  and  North  Carolina;  Caloosa- 
hatchie  beds,  Florida ;  Post-Pliocene  of  South  Carolina  and  Florida.  Recent 
from  the  coast  of  the  Carolinas  southward  to  the  West  Indies. 

Gabb's  variety  miiticoides  differs  chiefly  by  the  state  of  its  development 
from  the  typical  form  of  recent  seas  in  some  of  its  multitudinous  varieties.  It 
has  never  been  figured.  The  Caloosahatchie  specimens  resemble  the  recent 
form  precisely,  as  do  authentic  specimens  of  Conrad's  duplicata.  Both  pass 
through  a  similar  series  of  mutations  between  individuals. 

Olivella  nitidula  Dillwyn. 
Oliz'et/a  nitidula  Dilhvyn,  Tryon,  Man.  v.  p.  64,  1883. 

Caloosahatchie  beds.     Recent  in  Florida  and  the  West  Indies. 

This  form  is  referred  to  0.  mutica  as  a  variety  by  Tryon,  and  it  ma\-  well 
be  a  large  race  of  the  preceding  species.  It  is,  however,  not  difficult  to  sepa- 
rate, and  I  have  preferred  to  keep  it  so  for  present  convenience. 

From  the  Miocene  of  Bowden,  Jamaica,  I  have  received  O.jaspidea  Gmelin 
and  its  variety  rotunda  Dall,  but  I  have  not  identified  any  specimens  from  the 
Caloosahatchie  beds,  though  the  species  is  foimd  recent  on  the  Florida  coast. 

Olivella  lata  n.  s. 

Plate  4,  figure  8  b. 

Shell  small,  broad,  moderatel)"  stout,  with  a  rather    low  spire  and    about 

five  whorls  ;  surface  smooth,  suture   narrow,   deeply    channelled   and   deeply 

notched  at  the  aperture  ;  spire  with   little  enamel  and   a  rather  large  globular 
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nucleus  of  one  whorl  ;  outer  lip  arcuate,  simple,  sharp  ;  inner  lip  with  a  mod- 
erate callus,  hardly  lirate ;  pillar  straight,  slightly  twisted,  with  a  groove  behind 
it ;  canal  short,  wide,  shallow  ;  siphonal  fascicle  distinct,  bordered  behind  by 
a  faint  sulcus,  behind  which  again  is  a  still  fainter  indication  of  a  depressed 
line.     Max.  Ion.  of  shell  g.25  ;  max.  lat.  5.25  mm. 

Ballast  Point  silex-beds  ;  Dall,  Shcpard. 

It  is  not  unlikely  that,  when  fully  adult,  this  shell  has  the  pillar  lip  lirate  ; 
but  even  if  it  is  immature  it  cannot  be  united  with  any  of  our  Tertiary  species. 
It  is  perhaps  nearest  some  of  the  recent  forms  like  0.  strigata  Reeve  and  0^ 
fuscocincta  Dall  from  the  West  Indies,  none  of  which,  howe\-er,  arc  as  broad 
and  thin  as  0.  lata. 

Genus   ANCILLARIA   Lamarck. 

Ancillaria  Shepardi  n.  s. 

Plate  4,  figure  4. 

Shell  slender,  acutely  pointed,  with  its  surface  on  the  spire  glazed  with  a 
coating  of  enamel,  but  indicating  about  five  whorls  ;  aperture  less  than  half  the 
length  of  the  shell,  callous  at  the  posterior  commissure  and  on  the  body  ;  outer 
lip  arched,  simple,  thin,  perhaps  with  a  slight  projection  in  the  adult,  near  the 
canal,  between  the  two  principal  sulci  of  the  whorl-;  canal  wide  and  deep  ; 
pillar  concave  and  twisted,  scored  with  numerous  fine  shallow,  spiral  grooves, 
and  -with  a  pronounced  sulcus  behind  it ;  the  anterior  end  of  the  pillar  is 
obliquely  truncate,  shorter  than  the  aperture  and  with  its  anterior  edge  exca- 
vated so  as  to  make  a  shallow  gutter,  behind  which  the  edge  oi  the  whorl 
projects  in  a  rounded  point  before  falling  to  the  siphonal  notch.  In  this  man- 
ner, when  looked  at  directly  from  in  front,  the  shell  seems  to  have  two  canals, 
one  small  and  shallow,  curving  with  the  pillar,  the  other  larger  and  deeper,  cut 
out  of  the  wall  of  the  whorl.  On  the  base  behind  the  pillar  is  the  usual  sulcus, 
followed  by  the  siphonal  fasciole  bordered  behind  by  a  sharp  impressed  line  ; 
then  follows  a  band  about  as  wide  as  the  siphonal  fasciole,  but  of  which  the 
anterior  half  is  convex  and  the  posterior  half  impressed  ;  this  is  bordered  by 
a  band  or  fasciole  between  two  sharply  and  deeply  incised  lines  ;  this  fasciole  is 
transversely  striate  with  backwardly  somewhat  concave  lines  and  corresponds 
to  the  tooth  or  projection  of  the  outer  lip,  if  one  existed,  which  is  not  certain. 
On  the  last  whorl  in  front  of  the  suture  is  another  impressed  spiral  line  or 
groove,  not  very  distinct  on  the  fossils,  but  which  seems  to  have  formed  the 
anterior  border  of  the  enamel  on  the  spire  ;  the  callus  on  the  inner  lip  docs  not 
thin  out  over  the  body,  but  is  bounded  by  a  straight  line  extending  from  the 
columellar  sulcus  to  the  spiral  line  just  described  ;  the  posterior  commissure 
of  the  aperture  is  more  or  less  filled  with  callus.  Max.  Ion.  of  shell  34.75; 
of  aperture  17.0;  max.  lat.  of  shell  145   mm. 

Silex-beds  of  Ballast  Point  and   the  shores  of  Ilillsbori)'  Bay,  Tamj^a  Bay, 
Florida;  Shepard,  Newman  and  Dall. 
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This  fine  shell  differs  from  an\-  of  the  previousK-  described  Tertiary  species 
of  our  .Atlantic  region.  It  does  not  resemble  the  A.  glabrata,  the  only  form 
now  known  from  the  Floridian  region  in  the  lecent  state,  but  is  nearest  the  A. 
TaiikirvilUi  Swainson,  from  the  Antilles.  This  is  a  much  broader  and  larger 
species.  Tiie  A.  similis  Sowerby  from  North  Australia  is  more  like  it,  but  the 
proportions  are  different.  It  is  named  in  honor  of  Mr.  James  Shepard,  of  New 
Britain,  Conn.,  to  whom  we  are  indebted  for  specimens. 

Family  MARGINELLID.E. 
Genus  MARGINELLA  Lamarck. 
Marginella  ballista  n.  s. 
Plate  4,  figure  6. 
Shell  large,  strong,  rounded,  subpyriform  ;  whorls  about  foiJr ;  spire  short, 
nearly  enclosed  by  the  last  whorl ;  sides  convex,  compressed  about  the  mid- 
dle near  the  adult  varix  ;  outer  lip  thick,  differentiated  by  a  sulcus  behind  it, 
arcuate  in  the  direction  of  the  whorl  and   also  toward   the  body-lip,  aperture 
ratiier  wide,  especially  in  front ;  body-wall   with  a  callus   which   extends  over 
the  spire  from  the  posterior  commissure ;  anteriorly  with  four  rather  oblique 
plaits;  outer  lip  smooth   within.     Max.  Ion.  of  shell    iS.o;  lat.   11.7;  Ion.  of 
aperture  16.2  mm. 

Tampa  silex-beds  at  Ballast  Point. 

This  has  a  peculiarly  rounded  form  and  thickened  outer  lip,  which  last  has 
no  denticulations  within. 

Marginella  (ballista  var.  ?)  tampse  Dall. 

This  form  differs  from  the  last  by  having  straighter  sides  and  therefore 
more  conical  form,  being  wider  at  the  shoulder  and  having  a  more  elevated 
and  acute  spire;  the  two  posterior  plaits  are  stronger,  less  oblique  and  more 
widely  separated  from  the  anterior  pair  and  from  each  other.  Lon.  of  shell 
19.0;  of  aperture  16.5  ;  max.  lat.  of  shell  12.5  mm. 

Tampa  silex-beds. 

This  form,  which  more  specimens  might  show  to  have  specific  value,  re- 
sembles Nelson's  figure  of  M.  incrassata  from  the  Tertiary  of  Peru  (Trans. 
Conn.  Acad.  II.,  plate  vi.  figs.  5,  6),  but  has  a  higher  spire,  one  more  plait,  does 
not  flare  so  much  at  the  anterior  end,  which  is  also  more  attenuated,  while  the 
outer  lip  is  decidedly  thicker. 

Marginella  precxirsor  n.  s. 

Plate  5,  figure  4. 

Shell  stout,  solid,  five-whorled  ;  original  color  dark   brown  or  amber,  with 

numerous   large,  sharply   defined,  irregular-shaped,  close-set  spots  of  a  mucli 

lighter  color,  probably  white,  all   over  the  surface;  form   attenuated  in  front ; 

sides  somewhat  convex,  with  little  or  no  central  compression  behind  the  varix 
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whicli  finally  distinctl}-  marginates  the  end  of  the  last  whorl  ;  spire  low,  in- 
vaded by  the  body-callus,  but  slightly  surpassing  the  outer  lip  in  height ;  inner 
lip  with  a  polished  callosity  particularly  marked  and  elevated  behind  the  mid- 
dle of  the  aperture  ;  plaits  five,  the  anterior  the  larger,  the  fifth  feeble  but 
always  present  in  the  adult ;  outer  lip  thick,  nearly  straight  in  the  middle,  in- 
ternally denticulate,  prolonged  behind  and  curved  on  to  the  preceding  whorl  ; 
aperture  subequal,  not  very  wide.  Lon.  of  average  specimen  16.0  ;  of  aper- 
ture 15.2;  lat.  10.5  mm. 

Caloosahatchie  beds. 

This  species  weathers  so  as  to  present  longitudinal  ribbing,  but  this  is 
adventitious.  It  had  originally  the  coloring  of  some  varieties  of  M.  apicina, 
but  the  white  spots  were  larger  and  more  sharply  defined.  M.  7iivosa  shows 
similar  but  smaller  spots  on  a  pale  ground. 

This  species  recalls  M.  cassis  Dall  from  the  West  Indies,  but  has  a  smaller 
spire,  its  shell  is  larger,  heavier,  fuller  and  rounder  behind,  is  of  a  different 
color  and  has  one  more  plait. 

Than  the  spotted  variety  of  M.  apicina  it  is  larger,  more  triangular,  with  a 
lower  spire,  more  angular  behind,  and  the  posterior  turn  of  the  outer  lip 
relatively  more  posterior.  From  M.  limatula  it  differs  in  color,  shape,  and 
height  of  spire.  The  figure  was  made  from  a  specimen  not  showing  the  spots, 
which  in  disposition  resemble  those  of  figure  2  on  the  same  plate. 

Marginella  virginiana  Conrad. 
Prunum  virginiana  (sic)  Conrad,  Am.  Journ.  Conch,  iv.  p.  67,  pi.  5,  fig.  4,  1S68. 

Miocene,  James  River,  Virginia.  Pliocene,  Calocsahatchie  beds.  Recent, 
off  the  east  coast  of  North  America,  from  North  Carolina  to  Yucatan,  in  i4to  25 
fathoms,  sand. 

This  species  is  well  represented  in  the  marl  from  the  Caloosahatchie  and 
in  the  inshore  dredgings  of  the  U.  S.  Fish  Commission  off  the  Carolinas.  At 
first  the  recent  specimens  were  not  recognized  and  were  taken  for  a  diminutive 
race  of  M.  aviabilis  Redfield,  under  which  name  some  of  them  have  been  sent 
out.  The  colors  of  the  recent  shell  in  its  finest  condition  are  pale  flesh-color, 
with  or  without  a  darker  banil  in  front  of  the  suture  on  the  last  whorl,  and  an- 
other near  the  anterior  end  following  the  direction  of  the  posterior  plait  around 
the  shell.  In  front  of  the  last  dark  band,  when  present,  and  on  the  spire  and 
outer  lip,  the  shell  is  whiter,  and  on  the  body  a  close  inspection  shows  that  the 
whole  flesh-colored  surface  is  closely  dotted  with  small  flecks  of  pale  yellow  or 
brown.  The  interior  of  the  aperture  is  pink.  From  this,  which  represents  the 
most  perfect  condition,  the  fresh  shells  vary  to  yellowish  and  white.  There 
are  four  oblique  plaits,  of  which  the  anterior  pair  are  stronger  and  more  con- 
tiguous. The  fossils  sometimes  retain  traces  of  the  body-color.  Conrad's 
figure  is  shorter  and  stouter  than  the  average  form  of  the  species,  though  such 
specimens  occur. 
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Marg-inella  (apicina  Meiike  var.  ?)  pardalis  Hall. 
Plate  5,  figure  2. 
.^  .1furg!m'//(t  npicina  Menke,  Syn.  Metli.  Moll.,  p.  S7,  1S2S,  var. 
Caloosahatchie  beds. 

These  .shells,  which  may  possibly  be  referred  to  M.  a/>uiiia,  are  uniformly 
smaller  than  the  Floridian  recent  j\T.  apicina,  TinA  in  size  and  form  resemble  the 
more  southern,  unspotted  variety  which  has  been  named  virgiuca.  They  were 
originall)'  spotted  and  still  sometimes  retain  traces  of  the  color,  as  in  the  one 
figured.     Max.  Ion.  of  shell  lo.o;  lat.  80.  mm. 

Marginella  floridana  n.  s. 
Plate  5,  figure  6. 

Rare  in  the  Caloosahatchie  beds. 

Shell  small,  stout,  having  nearly  the  form  oi  Pcrsiciila,  but  the  s])ire,  though 
blunt,  is  not  involute  ;  whorls  about  four,  inflated  ;  sides  moderately  convex  ; 
aperture  narrow, nearly  straight;  outer  lip  not  very  thick,  not  marginated  ex- 
ternally, internally  finely  lirate;  inner  lip  with  a  well-marked  callus  behind,  in 
front  four  to  si.x  plaits,  the  anterior  plait  much  the  strongest,  the  others  becom- 
ing fainter  in  their  posterior  order  ;  siphonal  fascicle  distinct.  Max.  Ion.  of 
shell  5.0;  max.  lat.  3.3   mm. 

This  stout  little  shell,  like  i^/ j^wt'«,  bridges  the  gap  between  Persicnla  and 
Marginella  proper.  It  retains  no  color-markings,  but  its  general  form  recalls 
that  of  the  recent  Floridian  Pcrsiaila  catciiata,  which  has  very  pale  markings 
which  would  easily  be  lost  in  fossilizing. 

Marginella  Lavalleana  Orbigny. 
?  Marginella  minula  Pfeiffer,  Arch.  f.  Naturg.  I.  p.  259,  1S40. 
Marginella  Lavalleana  Orbigny,  Moll,  de  Cuba,  ii.  p.  loi,  pi.  xx.  figs.  36-38,  1842. 

Caloosahatchie  beds,  not  common.  Recent,  on  the  Florida  coast  and 
among  the  Antilles. 

There  are  two  small  species  which  occupy  the  same  area,  which  I  have 
elsewhere  separated  under  the  above  name  and  that  of  M.  minima  Guilding. 
The  present  species  agrees  exactly  with  the  recent  shells. 

Marginella  limatula  Conrad. 
Marginella  limatula  Conrad,  Journ.  Acad.    Nat.  Sci.    Phila.  vii.   p.  140,  1834.      Foss.  Med. 

Ten.  U.  S.,  p.  86,  pi.  49,  fig.  9  (error  for  fig.  11,  fide  Conr.  in  lit.),  1845. 
Porcellanx  limatula  Tuomey  &  Holmes,  Pleioc.  Foss.  S.  C,  p.  130,  pi.  27,  figs.  10,  11,  1S57. 
Marginella  roscida  Redfield,  Proc.  Acad.  Nat.  Sci.  Phila.  xii.  p.  174,  i860. 
Prunum  limatula  (sic)  Conrad,  Am.  Journ.  Conch,  iv.  p.  67,  pi.  6,  fig.  5,  1868. 

Tampa  silex-beds.  Miocene  of  Florida,  Virginia  and  the  Carolinas ;  Pliocene 
of  Shell  Creek,  of  Caloo.sahatchie  beds  and  of  South  Carolina.  Recent  off  the 
Carolina  coast,  abundantly,  in  25  to  lOO  fathoms  (living)  .sand  and  gravel. 
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All  Conrad's  figures  of  this  species  are  too  angular  and  produced  at  the 
shoulder  where  it  reaches  the  terminal  varix  or  outer  lip.  The  recent  shells 
vary  considerably  in  size  and  height  of  spire,  but  the  latter  is  usually  rather 
elevated,  and  the  shell  anteriorly  narrowed,  while  there  is  a  peculiar  aspect  oi 
the  surface,  something  between  rude  and  polished,  which  is  as  marked  in  the 
fossil  as  in  the  recent  shells,  and  I  have  seen  nothing  like  it  in  any  other 
species. 

It  is  distinctively  a  Northern  species,  and  is  not  found  in  the  present  waters 
of  Florida,  as  far  as  yet  known.  But  there  are  several  specimens  from  the 
silex-beds  which  do  not  seem  to  differ  from  specimens  from  Virginia  and 
North  Carolina  of  the  same  age,  and  one  specimen  was  obtained  from  the 
Miocene  at  White  Beach  near  Osprey.  The  Caloosahatchie  specimens  show 
markings  like  M.  iiivosa  Hinds,  which  are  very  rare  in  the  recent  shells. 

Marginella  rostrata  Redfield. 

Marginella   rostrata   Redfield,  Cat.  Marg.  Am.  Journ.  Conch,  vi.  p.  246  (note)  ;  Sowerby, 
Thesaurus,  Marg.,  plate  76,  figures  106,  107  (oblonga  Sby.  non  Swainson). 
Caloosahatchie   beds,  not  coninion.     Recent  in  the  Gulf  of  Mexico  in  84 

fathoms. 

These  shells  are  mostly  a  little  larger  and   hea\'ier   than  the  recent   ones, 

though  some  specimens  agree  well  with  them. 

Marginella  "Willcoxiana  n.  s. 
Plate  5,  figure  7. 

Shell  long,  subcylindrical,  narrow,  with  the  apex  covered  with  callus, 
though  not  entirely  immersed  in  the  last  whorl  ;  a  very  obscure  ridge  encircles 
the  shell  at  about  the  posterior  third  ;  terminal  varix  broad,  straight,  ex- 
ternally marginated  ;  except  at  the  extreme  ends  the  inner  edge  of  the  outer 
lip  is  minutely  denticulate;  aperture  narrow,  as  long  as  the  shell,  nearly 
straight,  except  for  the  sharp  curve  at  the  posterior  commissure  ;  inner  lip 
very  callous  behind,  the  callus  extending  on  and  over  the  spire;  anterior  part 
with  four  subequal  strong  plaits,  the  posterior  plait  less  oblique  than  the 
others  ;  surface  of  shell  very  polished,  with  no  trace  of  color.  Max.  Ion.  of 
shell  16.6  ;  max.  lat.  7.4  mm. 

Caloosahatchie  beds  of  tlie  Caloosahatchie  and  at  Shell  Creek,  Florida, 
Mr.  Willcox. 

This  species  is  remarkably  slender,  narrow  and  cylindrical,  and  approaches 
very  near  to  Persicula  in  form. 

Marginella  prunum  Gnielin, 
Valuta  prunum  Gmel.,  Syst.  Nat.,   p.  3446,    1788  (e.\  parte)  ;  Dillwyii,  Descr.  Cat.,  p.  530, 

1817. 
MargincHa  cccrulescens  Lam.,  An.  s.  Vert.  vii.  p.  356,  1822. 
Marginella  prunum   Reeve,  Conch.    Icon.,  Marg.,  pi.  xi.  fig.  45,  a  b,  1865.     Redfield,  Cat. 

Marg.,  p.  251,  No.  153. 
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Caloosahatchie  beds,  rare.  Recent  on  tlie  Southern  Antilles  and  northern 
shores  of  South  .Vmerica. 

A  single,  not  mature  specimen  of  a  shell  which  is  referable  to  this  species 
or  to  M.  piilclira  Gra_\-  was  collected  b\-  me  from  the  Caloosahatchie  marls. 

Marginella  aurora  n.  s. 
Plate  6,  figure  4  a. 

Miocene  beds  of  the  Chipola  Ri\er,  N.  W.  I'lorida,  a  stratum  probabl\- 
somewhat  later  than  the  silex-beds  of  Tampa. 

Shell  large,  strong,  with  a  siiort  but  sharp  spire,  and  about  'n\<i  whorls; 
suture  obscure ;  outer  lip  thick,  strong,  a  channel  behind  it  externally,  inner 
edge  finely  irregularly  denticulate;  aperture  narrow,  posterior  commissure  ex- 
tended to  the  third  whorl  from  the  nucleus,  wider  anteriorly;  pillar  with  four 
subequal  plaits,  the  anterior  pair  contiguous;  body  moderately  callous;  shell 
showing  traces  of  a  rich  orange  color,  perhaps  originally  red,  uniformly  dif- 
fused.    Max.  Ion.  of  shell  26.0;  lat.  14.5  mm. 

The  form  is  that  o'i  prunum,  with  a  higher  sjjire,  different  lip  and  a  pos- 
terior commissure  like  that  of  M.  cariiea. 

Marginella  denticulata  Conrad. 

Plate  5,  figure  8. 

Matgiiiella  denticulata  Conrad,   Journ.    Acad.    Nat.    Sci.  vi.  p.  225,  plate   i.\.  fig.    2t,    1830 

(not  of  Tate,  1S78).     Miocene,  Md. 
Marginella  eburneola  Conrad,  Journ.  Acad.  Nat.  Sci.  vii.  p.  141,  1834.     Mioc.  Va. 
.yf,irginella  denticulata  Conrad,  Foss.  Med.  Tert.  Form.  U.  S.,  p.  86,  pi.  49,  fig.  10  (1845). 
Marginella  eburneola  Conrad,  Foss.  Med.  Tert.  Form.  U.  S.,  p.  86  (not  pi.  49,  fig.  11,  which 

is  M.  limatula  Conr.),  1S45  (not  183S). 
Porcellana  (Glabella)  denticulata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, p.  564,  1S62. 
Porcellana  (Glabella)  eburneola  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  564,  1862. 
Prunum  eburneola  Conrad,  Am.  Jour.  Conch.  IV.  p.  67,  pi    5,  fig.  i,  186S. 
Marginella  elevata  Emmons,  Rep.  N.  C.  Geol.  Sur.,  p.  262,  fig.  138,  1858. 
Marginella  (Glabella)  opalina  Stearns,  Proc.  Boston  Sec.  Nat.  Hist.  xv.  p.  21,  1S72  ;  recent, 

\V.  Florida. 

Range,  from  the  Miocene  of  Maryland  and  Virginia  to  the  Pliocene  (Ca- 
loosahatchie beds)  and  living  on  the  coast  of  the  United  States  from  Cape 
Hatteras  to  Florida  and  in  the  Antilles  to  Barbados. 

Perhaps  no  instance  is  more  glaring  of  the  singular  carelessness  by  which 
the  late  Mr.  Conrad  marred  his,  in  some  respects,  valuable  paleontological 
work,  than  the  history  of  this  species.  Described  by  him  in  1830,  with  an 
unrecognizable  figure,  four  years  later  he  repeats  the  same  diagnosis  almost 
verbatim,  and  gives  a  new  name  with  it,  but  no  figure.  In  the  Fossils  of  the 
Medial  Tertiary  of  the  United  States,  we  have   a  publication  begun  in  1838, 
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but  of  whicli  (according  to  Mr.  Conrad  himself  in  correspondence  witli  tlie  late 
F.  B.  Meek)  page  65  only  appeared  about  1844  or  1845.  The  latter  pages  and 
plates  of  this  publication  do  not  wholly  correspond,  some  figures  were  dis- 
tributed without  text,  and  I  believe  for  some  of  the  text  there  are  no  figures. 
However,  on  plate  49,  M.  denticulata  is  represented  by  figure  10,  though  Mr. 
Conrad  afterward  believed  it  to  be  intended  for  his  cbnrncola,  an  uncertainty 
not  remarkable  when  we  understand  that  the  two  names  refer  to  the  same 
species.  On  the  same  plate  Fig.  9  was  referred  by  the  text  to  his  M.limaiula 
but  erroneously.  That  species,  according  to  Mr.  Conrad,  is  represented  by 
figure  II.  Figure  9  represents  the  shell  which  (in  Am.  Journ.  Conch.  1868, 
p.  66,  pi.  5,  fig.  3)  Mr.  Conrad  named  Microspira  oviformis  and  again,  in  1870, 
described  the  same  specimen  as  new  (with  a  reference  to  the  same  figure)  un- 
der the  name  o{  Pcrsiaila  oviila  f  On  the  same  plate  figure  12  represents  A1. 
americana  Conrad  (MS ),  of  which  no  description  appeared,  only  the  name 
being  printed  (cf.  Redfield's  Catalogue  of  jT/rt;-_§"/«r//rt  in  1 871,  p.  261).  It  has 
no  characters  which  should  separate  it  from  M.  columba  Lea. 

The  recent  sliell  was  named  in  ignorance  of  the  fossil,  which  indeed  had 
never  been  properly  figured  so  as  to  render  its  characters  unmistakable. 

The  Caloosahatchie  specimens  are  well  developed.  Some  of  them  agree 
exactly  witli  recent  shells  from  thecoast  of  North  Carolina.  Some  are  marked 
by  a  tendency  to  angulation  at  the  periphery,  though  this  is  confined  to  certain 
individuals.  Emmons'  figure,  though  coarse,  is  the  best  yet  published.  The 
shells,  whether  recent  or  fossil,  differ  somewhat  in  size,  and  especially  in  stout- 
ness;  the  living  ones  vary  from  pure  white,  and  white  banded  spirally  with 
yellow,  to  rich  amber  color  all  over,  as  does  the  next  species.  The  name 
opalina  might  be  retained  in  a  varietal  sense  for  the  amber  variety.  This  has 
been  distributed  by  Col.  E.  Jewett  and  perhaps  other  collectors  under  the  un- 
published name  of  7I/.  mcllifliia  Redfield. 

The  particular  characteristics  of  J/,  denticulata,  apart  from  its  form,  aie  the 
strong,  even  plaits,  of  which  when  adult  the  posterior  is  strongest ;  and  the 
outer  lip  denticulated  only  in  the  middle  part  and  rounding  anteriorly  into  the 
edge  of  the  columella  without  perceptible  demarcation. 

Marginella  aureocincta  Stearns. 
Marginclla  [G/abelta)  aureocincta  SleATW?,,  Proc.  Boston  Soc.  Nat.  Hist.  xv.  p.  22,  1872. 
Marginclla  virginiana  Verrill,  Trans.  Conn.  Acad.  Sci.  vi.  p.  420,  1S85.     Not  of  Conrail. 
Marginclla  Smithii  Verrill,  o{>.  cit.  p.  452,  1885.     Bush,  op.  cit.  p.  462,  1885. 

Range,  fo.ssil  in  the  Caloo.sahatchie  beds,  and  living  from  V'irginia  to 
Florida. 

This  species,  though  more  slender  and  fusiform,  is  much  like  a  small  edition 
of  M.  denticulata.  In  the  recent  shells  the  color  varies  from  pure  white  to 
amber  or  white  banded  with  amber.  Stearns's  type  was  of  the  latter  variety. 
It  is  quite  likely  that  M.cxilis  M.  C.  Lea  (1843,  not  of  Gmelin;  M.subexilisOr- 
bigny)  from  the  Tertiary  of  Virginia  maybe  the  same  thing  as  aureocincta,  but 
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Lea"s  figure  represents  an  immature  aiul  unrecognizable  shell  which  may  be 
the  young  of  a  species  like  M.  ivi'cua,  and  consetiuently  I  have  thought  it  better 
not  to  unite  them.     I  have  named  the  pure  white  form,  variety  iminaculata,  but 

it  differs  from  the  type  onl_\-  in  color. 

Marginella  bella  Conrad. 

Plate  4,  figures  Sd,  Se,  and  9  a. 

Piiinum  hetia  (sic)  Conrad,  Am.  Journ.  Concli.  iv.  p.  67,  plate  6,  fig.  4,  1S68  ;  Proc.  Acad. 

Nat.  Sci.  1862,  p.  564  (name  only). 

Virginia  Miocene.  Tampa  silex-beds  and  orbitolite  bed  ;  Caloosahatchie 
beds.  Recent,  off  the  coast  of  North  Carolina,  living  in  14  to  50  fathoms 
sand. 

/Vmong  the  original  specimens  of  Conrad  two  species  were  represented,  one 
of  which  he  had  already  named  M.  sticcinea,  and  the  present  shell,  which  will 
retain  the  later  name.  Among  the  pseudomorphs  in  silex  from  Ballast  Point, 
Tampa  Bay,  several  varieties  were  represented.  The  most  normal  form  is 
that  indicated  by  figure  9  a  (Plate  4).  Max.  Ion.  8.0;  lat.  4.5  mm.  Specimens 
from  the  Caloosahatchie,  and  the  recent  shells  are  often  more  strongly  shoul- 
dered than  this.  Among  the  Floridian  specimens  I  find  several  which  have 
a  sort  of  ritlge  at  the  shoulder,  which  I  take  to  be  abnormal.  The  absolute 
size  of  the  adult  varies  greatly,  for  the  total  length  may  be  only  five  or  six,  or 
as  much  as  nine  or  ten  millimeters,  though  the  proportions  are  tolerably  con- 
stant. Figure  8  e  represents  a  thinner,  more  oval  form  with  a  straighter  outer 
lip  (Ion.  6.5  ;  lat.  3.6  mm.),  which  may  take  the  name  of  bclluUi.  More  ma- 
terial may  show  it  to  be  a  distinct  species.  V'ariety  inepta  Dall  (Fig.  8  d)  is 
smaller  (5.5  Ion.  by  3.0  mm.  lat.),  with  a  relatively  higher  spire,  more  evenly 
tapered  shell,  and  the  outer  lip  less  convex  in  the  middle  on  the  inside. 

The  recent  shell  is  yellowish  or  pinkish  white  with  a.xially  directed  fine 
opaque  streaks  hardly  visible  except  on  close  scrutiny.  They  vary  in  size 
even  more  than  the  fossil  ones. 

J/,  bclla  was  the  type  of  Conrad's  undefined  group  Porccllanclla,  which  he 
afterward  abandoned. 

Marginella  faunula  n.  s. 
Plate  4,  figure  9  b. 

Shell  thin,  ovate,  with  a  rather  pointed  spire  of  some  four  or  five  whorls 
Co\ered  with  a  thin  glaze  of  callus;  plaits  four,  subequal,  thin,  oblique,  outer 
lip  little  thickened,  externally  marginated,  arcuate  in  the  direction  of  its  growth, 
nearly  straight  in  an  axial  direction  ;  callus  on  the  bod)-  \ery  thin.  Max.  Ion. 
8.0 ;  lat.  4.5  mm. 

Tampa  silex-beds,  rare. 

This  shell  recalls  J/,  var.  bclliila  in  some  of  its  features,  while  others  remind 
one  oi  M.  fauna  Sby.  The  habit  of  the  shell  is  like  the  latter,  while  the  form 
is  more  like  the  former. 
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Marginella  elegantula  n.  s. 
Plate  4,  figure  7. 

Shell  of  the  group  of  M.  luvinatita  Kiener,  fi-oni  which  species  it  differs  by 
being  proportionately  stouter,  rounder  and  less  fusiform,  with  a  shorter  spire 
and  wider  aperture.  Roth  have  four  well-marked  plaits,  which  in  M.  hceuiatita 
are  grooved  when  adult.  Both  are  externally  smooth  and  have  the  outer  lip 
marginated  externally  and  denticulate  internally,  but  in  licematita  the  denticu- 
lations  extend  the  whole  length,  while  in  the  present  species  they  are  verj^  faint 
and  confined  to  the  middle  part  of  the  inside  of  the  outer  lip.  Max.  Ion.  of 
shell  ii.o;  lat.  6.5  mm. 

Tampa  silex-beds,  rare. 

This  species  may  be  regarded  as  in  the  ancestral  line  of  such  forms  as  M. 
niargarita  and  M.  hcvniatita  Kiener,  but  I  ha\e  not  found  an\^  connecting 
Pliocene  link,  as  yet.  . 

Marginella  Ne'wmani  n.  s. 
Plate  4,  figure  S. 

Shell  small,  stout,  biconic,  four-whorled,  smooth,  the  spire  glazed  with  cal- 
lus; aperture  short,  wide,  the  outer  lip  with  about  six  coarse  denticles  on  the 
inner  side,  smooth  near  the  posterior  commissure,  marginated  external!}' ;  in- 
ner lip  with  a  wash  of  callus,  with  four  subequal,  not  prominent,  rather  ob- 
lique plaits.     Max.  Ion.  5.5  ;  lat.  3.7  mm. 

Tampa  silex-beds,  rare ;   Mr.  L.  G.  Newman. 

This  species  belongs  to  the  same  group  as  the  last ;  were  it  ribbed  it  would 
fall  in  nicely  with  such  species  as  M.  striata  Sby.  and  M.  plicata  Lea.  Its 
small  size,  breadth,  and  other  features  well  .shown  by  the  figure  sufficiently 
distinguish  it. 

Marginella  pallida  Donovan. 
lliilla pallida  Don.,  British  Shell.s,  pi.  66,  fig.  527,  1800  (syn.  excl.). 
Marginella  pallida  Redfield,  Cat.  Marg.,  pi.  247,  No.  138. 

Caloosahatchic  beds,  rare.     Recent   Florida,  Bermuda,  Bahamas,  Antilles. 

The  Caloosahatchie  specimens  are  small  but  unmistakable. 

Marginella  avena  van  avenacea  Deshayes. 
Marginella  avenacea  Deshayes,  in  Lam.  An.  s.  Vert.,  2me.  <5d.  x.  p.  455,  1844. 
Caloosahatchie  beds.     Recent  Florida  and  the  Antillean  region. 
This  is  simply  a  dwarf  M.  avena  Val.  and,  except  in  size,  agrees  with  that 
species  in  form,  while  in  size  it  agrees   with  specimens   to  which  the  varietal 
name  has  been  applied. 

Marginella  styria  Dall. 
Plate  5,  figure  i. 
Marginella  styria  Dall,  Rep.  Blake  Gastr.  Bull.  Mus.  Comp.  Zool.  .xxviii.  p.  13,  18S9. 

Caloosahatchie  beds.  Recent  off  the  coast  of  Georgia,  in  400  fathoms, 
and  living  off  Sombrero  Island,  West  Indies,  in  54  fathoms. 
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A  fraL^ment  almost  certainly  of  this  species  was  found  in  the  Caloosa- 
hatchie  marl. 

Marginella  semen  Lea. 
Marginclta  semen  Lea,  Coiitr.  Geol.,  p.  17S,  pi.  6,  fig.  190,  1833. 
Marginella  larvala]m-\.  Conrad,  Foss.  Tert.  U.  S.,  p.  45  (in  error). 
Marginella  ovala  Emmons,  Rep.  N.  C.  Geol.  Siir.,  p.  261,  fij;.  136  (not  of  Lea). 
Marginella  sp.  ?  Conrad,  Am.  Journ.  Conch,  vi.  plate  3,  fig.  (13?),  1870;  figure  in  upper 

left-hand  corner  not  numbered. 

Range,  Claiborne  Sands  Eocene,  Miocene  of  North  Carolina. 

The  Marginella  seinai  of  Lea  was  by  Conrad  referred  to  the  young  of  M. 
larvata  Conrad  (J/,  ovata  Lea.),  but  typical  specimens  now  before  me  show 
tliis  to  have  been  an  error.  M.  sciiicii  is  a  species  which  stands  on  the  line 
dividing  Persiciila  and  Marginella.  As  Conrad  observed  in  1870,  the  subdivi- 
sions of  the  MarginellidcB  in  use  for  recent  species  are  not  applicable  to  the 
fossils,  which  illustrate  every  degree  of  intergradation.  M.  semen  shows  the 
tip  of  its  spire,  which  is  uncovered  at  all  ages.  It  would  therefore  belong  to 
the  section  Cryptospira  H.  and  A.  Adams.  In  M.  larvata  it  is  covered  in  the 
adult  as  it  is  in  the  M.  gravida,  which  seems  to  be  the  descendant  of  M. 
senuii. 

An  interesting  feature  of.]/  semen  is  that  some  specimens  retain  the  color- 
marks,  wliich  are  dark,  narrow  spiral  bands,  seven  in  the  adult.  I  do  not  find 
this  anywhere  referred  to. 

In  later  beds  we  find  the  following  species  also  banded  with  rows  of  square 
spots  corresponding  to  the  continuous  bands  in  M.  semen.  In  the  Caloosa- 
hatchie  form  the  size  is  greater  and  the  spire  hidden  under  a  vortex  of  shelly 
matter,  while  the  number  of  rows  of  dots  is  greater  than  that  of  the  bands  in 
J/,  semen.  In  the  recent  fauna  we  find  in  the  Antillean  species  most  nearly 
allied  to  M.  semen  and  M.  gravida  that  the  size  has  increased  still  more,  the 
number  of  spiral  color  series  is  still  greater,  and  tiie  spire  is  more  deeply  hid- 
den. The  present  Floridian  Persicula  (P.  catenatci)  is  not  as  nearly  related  to 
these  fossil  species  as  are  P.  chrysomelina,  P.  obesa  Redfield,  and  P.  interrupia 
Lamarck.  There  is  no  reference  in  Conrad's  text  to  his  figure  of  1870,  above 
cited.  It  may  have  been  intended  for  the  following  species,  which  it  resembles. 

Marginella  gravida  n.  s. 
Plate  5,  figure  3. 
Shell  stout,  short,  rounded,  with  the  aperture  as  long  as  the  siiell ;  color 
usually  whitish,  but  when  wet  sometimes  showing  traces  of  eight  or  nine 
spiral  series  of  squarish  spots  ;  aperture  narrow,  arcuate,  as  long  as  the  shell ; 
outer  lip  internally  crenulated  witli  about  a  dozen  lira;;  inner  with  two  rather 
strong  oblique  plaits  in  front,  the  anterior  plait  being  at  the  twisted  edge  of 
the  pillar,  and  four  or  five  smaller  plaits  or  ridges,  not  oblique  and  growing 
fainter  posteriorly  ;  body-callus  moderate,  its  posterior  extension   forming  a 
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sort  of  vortex  over  the  spire,  as  expressed   b)'  the  incremental   h'nes.     Max. 
Ion.  of  shell  8.3  ;  max.  lat.  5.7  mm. 

Miocene  of  Virginia  and  PHocene  of  the  Caloosahatchie  beds,  not  rare. 

This  form  is  discussed  under  the  head  of  the  preceding.  It  is  erroneously 
labeled  M.  ovula  Conrad,  in  the  collection  of  the  Philadelphia  Academy 
of  Natural  Sciences. 

Marginella  (Volutella)  ovuliformis  Orbigny. 
Marginella  ovuliformis  Orbigny,  Moll.   Cuba,  ii.  p.  loi,  pi.  x.x.  figs.  33-35,  1S42.     (Not  of 

Gabb,  Journ.  Acad.  Nat.  Sci.  Phila.,  new  ser.   viii.  p.  355,  pi.  46,  fig.  39,  1881  ;  =  M. 

Gabbi  Dall.) 

Caloosahatchie  beds.  Recent  on  the  southern  coast  from  North  Carolina 
to  Florida,  and  in  the  Antilles. 

This  species,  distinguished  by  its  three  plaits,  small  size,  rotundity,  narrow 
aperture  and  moderately  thickened  outer  lip,  is  not  rare  in  the  marls. 

Marginella  (Volutella)  amlantula  n.  s. 
Plate  5,  figure  9. 

Shell  minute,  elongate-egg-shaped,  smooth,  with  involute  spire ;  aperture 
rather  narrow,  subequal,  little  arched  ;  outer  lip  moderately  thickened,  smooth 
inside,  sulcus  behind  it  very  faint;  inner  lip  not  callous,  with  four  oblicjue 
plaits,  the  anterior  pair  much  the  .stronger;  siphonal  commissure  excavated, 
apical  commissure  narrow.     Max.  Ion.  2.5  ;  lat.  1.25  mm. 

Rare  in  the  Caloosahatchie  marl. 

This  little  species  is  the  most  elongate  and  c\'lindrical  in  form  of  any  of 
the  species.  M.  ( F!)  amianta  Dall,  which  is  the  most  closely  allied  in  form  to 
this,  is  more  pyriform,  has  the  inner  lip  denticulated,  the  plications  equal  "and 
similar,  and  the  outer  lip  proportionately  thicker  and  more  prominent. 

The  following  revision  of  our  other  previously  known  fossil  Margiiicllidce, 
which  was  necessarily  made  while  endeavoring  to  determine  the  species 
enumerated  in  this  paper,  may  be  of  use  to  some  other  students.  The  capital 
letters  following  the  names  refer  to  the  formations  in  which  they  are  found, 
Eocene,  Miocene,  Pliocene,  Post-Pliocene  and  Recent.     C  =  Claiborne  sands. 

M.  amabilis  Redfield,  1852,  M.  P.  R. 

M.  americana  (Conrad  MS.)  Redfield,  1871,  E.  C. ;  ^  M.  columba  Lea. 
M.  anaiina  Lea  ;  =  M.  crassilabra  Conrad. 
M.  antiqua  Redfield,  1852,  M.  P. 
M.  apiciua  Menke,  P.  R.,  1828. 
M.  avena  (Val.)  Gabb,  1881,  P. 
M  bella  Conrad,  1862,  M.  P.  R. 

M.  hip/icala  Lea,  1833,  E.  C.  (non  Risso) ;  =  Ringicula  sp. 
M.  chrysomellna  Redfield,  1848,  P.  R. 
"M.  columba  Lea,  1833,  E.  C. 
M.  coui/onnis  Sowerby,  1850,  M.  ;  =  M.  guttata  Dillvvyn,  R. 
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M.  constricta  Conrad,  1835,  E.  C. 

M  coiiitricla  Knimons,  1858  (non  Conrad),  M.  ;  =  M.  conlracia  Conrad. 

M   constrictoides  M.  and  Aldr.,  1886,  E. 

M.  contracta  Conrad,  1871,  M. 

M.  coi.ii/us  H.  C.  Lea,  1S46,  M.  ;    -  31.  minula  Pfeifier. 

M  crassilabra  Conrad,  1833,  E.  C. 

.1/  crasiilabra  Lea,  1833,  E.  C. ;  =  M.  hitmerosa  Conrad. 

M.  denticulala  Conrad,  1830  (noti  Tate,  187S),  M.  P.  R. 

M.  distans  Conrad,  MS.,  1S62,  M.  ;  undescribed  or  figured. 

M.  eburneola  Conrad,  1834,  ^L  ;  =  M.  denticulata  Conrad. 

M  elevata  Emmons,  1858,  M.  R. 

.1/  exilis  H.  C.  Lea,  1S46  (non  Gmelin)  M.  ;  ^  M.  subexilis  Orbigny. 

M  Qabbii  Dall,  1890,  P.  (R.  ?)  ;  =  M.  ovuliformis  Gabb  non  Orbigny. 

M.  humerosa  Conrad,  1835,  E.  C. 

M.  incrassata  Nelson.  1870,  P.  ? 

^f.  inciirva  Lea,  1833,  E.  C.  (immature  and  indeterminable). 

.1/.  itiflexa  Emmons,  1858  (non  Sowerby)  ;  ^  J/  subinflexa  Redfield. 

M  Jewettii  Carpenter,  1S56,  PP.  R. 

M  larvata  Conrad,  1S33,  E.  C. 

M  limatula  Conrad,  1S34,  M.  P.  R. 

M  minor,  C.  B.  Adams,  1S52,  P.  R. 

M.  minuta  Pfeiffer,  1840,  M.  P.  PP.  R. 

M.  nana  Conrad,  MS.,  1834  (undescribed  or  figured),  not  of  Marrat,  187S. 

.1/  oliz'i/otinis  Tuomey  &  Holmes,  1857,  P.  ;  =  M.  antiqiia  Redfield. 

.1/  ovala  Emmons,  1858,  E.  C.  M.  P. ;  =  iV.  semen  Lea. 

.1/  oiala  Lea,  1S33,  E-  C. ;  =^M.  larvata  Conrad. 

M.  oviformis  Conrad,  1868,  M. 

M.  ovnla  Conrad,  1871,  AL  ;  ^  RI.  ovifori>iis  Conrad. 

.1/.  ovuliformis  Gabb,  1881,  P.  (non  Orbigny,  1842)  ;  =  M.  Gabbii  Dall. 

M.  perexigua  Conrad,  1842,  M.  (unfigured.     Like  an  exaggerated  Willcoxii). 

M.  plicata  Lea,  1833,  E.  C. 

M.  piidica  Gaskoin,  1849,  R-  ;  =  •''^-  chrysomelina  Redfield. 

M.  roscida  Redfield,  i860,  ^^  P.?R.  ;  =  M.  liviatula  Conrad. 

M.  semen  Lea,  1833,  E.  C. 

M.  semenoides  Gabb,  i860,  E.  {Erato  s.  Gabb). 

M.  Sowerbyi  Gabb,  1873,  ^I-  (unfigured). 

M.  subexilis  Orbigny,  AL  (uncteterminable). 

M.  subinflexa  Redfield,  187 1,  M. 

M.  virginiana  Conrad,  1S68,  AL  P.  R. 

F.VMiLY  VOLUTID.-E. 

Before  considering  the  systematic  arrangement  of  our  .American  I'olutidie 

it  may  be  well  to  consider    the  development  of  the  group.     Eliminating  Can- 

celUiria  and  other  Toxoglossa,  the  group  formerly  called  tlie  Columcllacca  had 

without  doubt  a  common  origin.     The  indications  are  pretty  clear  tliat  from 
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the  Mesozoic  Fusidce  are  descended,  on  tiie  one  hand,  Tudicla,  Fiilgur,  Fascio- 
laria  and  Latirus  ;  and,  on  the  other,  Volutomorplia,  Volutoderma,  Volutilithcs, 
Lyria,  Valuta,  Caricdla,  Scaphclla,  Aiirinia,  Tiirbinclla  proper  and  Vasuin.  I 
have  not  investigated  the  relations  of  lifargituila  sufficiently  to  venture  on  an 
opinion  as  to  its  descent. 

Origin  of  the  Plaits. — The  question  wiiich  first  arises  is  as  to  the  origin  of 
the  columellar  plications  and- their  function.  In  considering  the  dynamic  re- 
lations of  the  animal  to  its  shell  we  may  obtain  satisfaction  on  this  point.  In 
the  fusiform  rhachiglossa  an  anatomical  difference  exists  to  which  I  believe  at- 
tention has  not  hitherto  been  called.  Indeed,  unless  the  principles  of  dynamic 
evolution  are  granted,  it  is  a  difference  which  would  appear  to  have  little  or  no 
significance.  These  principles,  however,  afford  a  key  which  seems  to  unlock 
this  and  many  other  mysteries.  In  the  recent  forms  of  this  sort  the  adductor 
muscle,  which  in  all  gastropods  is  attached  to  the  columella  at  a  certain  dis- 
tance within  the  aperture,  is  attached  deeper  zvitinn  tlie  shell  than  in  non-plicate 
forms.  The  point  of  attachment  may  be  an  entire  turn  or  even  more  behind 
the  aperture,  while  in  short  globose  few-whorled  shells  and  in  the  non-plicate 
forms  it  is,  as  a  general  rule,  little  more  than  half  a  turn  behind   the  aperture. 

Now  let  us  consider  the  dynamics  of  the  case.  We  have,  reduced  to  its 
ultimate  terms,  a  twisted  shelly,  hollow  cone,  subangulate  or  even  channelled 
at  two  extremes  corresponding  to  the  canal  and  the  posterior  commissure  of 
the  body  and  outer  lip.  Inside  of  this  we  have  a  thin,  loose  epithelial  cone, 
the  mantle,  of  which  the  external  surface,  especially  toward  the  margin,  is 
shell-secreting;  lastly,  inside  of  the  mantle-cone  we  have  a  more  or  less  solid 
third  cone,  consisting  of  the  foot  and  other  external  parts  of  the  body  of  the 
animal,  which  can  be  extended  beyond  the  mantle-cone  outwardly,  as  the  man- 
tle-cone can  be  beyond  the  shell-cone.  The  body-cone  and  the  mantle-cone 
are  attached  at  one  of  the  angles  of  the  shell-cone  some  distance  within  the 
opening  of  the  spiral  of  the  latter.  The  two  outer  cones  constitute  a  loose, 
flexible  funnel  within  a  rigid,  inflexible  funnel,  while  the  body-cone  forms  a 
solid,  elastic  stopper  inside  of  all. 

What  will  happen  according  to  mechanical  principles  (whicli  can  be  tested 
by  anybody  with  the  simplest  apparatus)  when  the  mantle-cone  is  withdrawn 
into  a  part  of  the  shell-cone  too  small  for  the  natural  diameter  of  the  contracted 
mantle-cone  ?  It  must  wrinkle  longitudinally.  Where  will  the  wrinkles  come  ? 
They  will  come  at  the  angles  of  the  shell-cone  first ;  they  will  be  most  numer- 
ous toward  the  aperture,  since  toward  the  aperture  the  mantle-cone  enlarges 
disproportionately  to  the  caliber  of  the  shell,  owing  to  its  processes,  the  natural 
fold  of  the  canal,  etc.,  etc. ;  the  deepest  and  strongest  wrinkles  will  be  concen- 
trated on  the  pillar,  owing  to  the  fact  that  the  attachment  of  the  adductor  pre- 
vents perfect  freedom  in  wrinkling  and  tiie  groove  of  the  canal  will  mechanic- 
ally induce  the  first  fold  in  that  vicinity.  The  most  numerous  small  wrinkles 
will  be  near  the  aperture  opposite  the  pillar,  because  of  the  mantle-edge  this  is 
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the  most  expanded  part,  and  there  will  be  a  tendency  to  a  ridge  near  the  angle 
of  the  posterior  commissure.  Repeated  dragging  of  a  shell-secreting  surface, 
thus  wrinkled,  over  a  surface  fitted  to  receive  such  secretion,  will  result  in  the 
elevated  shelly  ridges  which  on  the  pillar  we  call  plications,  and  on  the  outer 
lip  lir;e,  if  long,  or  teeth,  if  short.  The  commonly  existing  subsutural  internal 
ridge  on  the  body  of  the  shell  near  the  posterior  commissure  will  mark  the 
special  conditions  in  that  part  of  the  aperture. 

When  the  secreting  surface  is  thus  wrinkled  or  corrugated  longitudinally, 
the  wrinkles  and  the  concave  folds  between  them  will  be  directed  in  the  sense 
or  direction  in  which  the  body  moves  in  emerging  from  or  withdrawing  to  the 
whorl.  The  summits  of  the  convex  wrinkles  will  be  appressed  more  or  less 
forcibly  against  the  shell-wall  exterior  to  them  in  which  they  are  contained. 
The  semi-fluid,  limy  secretion  of  which  the  shell-lining  is  built  up,  exuding 
from  the  whole  surface  of  the  mantle,  will  be  rubbed  away  from  the  lines  of 
the  summits  of  the  wrinkles  and  tend  to  accumulate  in  lines  corresponding 
to  the  concave  furrows  between  the  wrinkles.  This  secretion  hardens  rapidly 
and  these  lines  would  become  somewhat  elevated  ridges  which  would  by  their 
presence  (when  once  initiated)  tend  to  maintain  the  furrows  and  wrinkles  in 
the  same  place  with  relation  to  the  thus-initiated  lirse,  as  these  elevated  lines 
are  called  when  on  the  outer  lip ;  or  plaits,  when  situated  on  the  pillar. 

The  modification  referred  to  generally  takes  place  during  resting  stages  of 
the  animal's  growth,  since  while  the  animal  is  rapidly  extending  its  coil  the 
secretions  seem  to  be  directed  toward  the  extreme  margin,  and  the  general 
mantle-surface  resumes  its  secretive  function  (or  the  latter  becomes  active) 
somewhat  later,  after  the  formation  of  a  definite  varix,  or  thickened  margin  ; 
indicating  a  resting  stage  in  the  animal's  career.  It  is  probable  also  that  dur- 
ing rapid  growth  there  is  less  compression  of  the  tissues  than  during  the  rest- 
ing stages.  The  external  sculpture  and  some  of  the  modifications  of  the 
aperture  are  connected  with  the  functions  of  the  extreme  edge  of  the  mantle ; 
those  we  are  at  present  considering  relate  more  especially  to  the  function  of 
its  general  surface  by  which  the  layer  which  lines  the  whorls,  the  pillar,  plaits 
and  lirae  are  solely  secreted  and  deposited. 

In  species  with  the  adductor  attached  to  the  pillar  near  the  aperture  the 
wrinkles  would  be  fewer,  and  their  action,  if  any,  confined  to  the  vicinity  of 
the  margin  of  the  aperture.  The  deeper  the  attachment  the  greater  will  be 
the  compression  of  the  secreting  surface  and  the  distance  over  which  it  is  con- 
stantly dragged  back  and  forth,  and  the  consequent  length  of  the  ridges  of 
shelly  matter  deposited.  If  the  inner  or  mantle-cone  had  the  whole  cavity  to 
itself,  it  is  evident  that  it  could  and  would  infold  itself  in  a  manner  which 
might  not  appress  its  folds  against  the  inner  surface  of  the  rigid  outer  or 
shell-cone.  But  here  the  mass  of  the  solid  and  elastic  foot  and  external  body 
comes  into  play,  and  by  its  withdrawal  inward  forces  the  wrinkled  mantle- 
cone  against  the  shell.    The  mantle  is  thus  confined  between  a  rigid  outer  and 
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an  clastic  inner  surface,  with  the  result  that  it  cannot  recoil  from  the  former 
and  that  a  certain  uniformity  of  size  and  direction  is  imposed  upon  the  wrin- 
kles, except  wliere  the  recess  of  the  canal  allows  them  to  become  more  em- 
phatic, or  to  a  less  degree  the  posterior  angle  permits  a  slight  expansion.  The 
mechanical  principles  involved  may  be  readily  illustrated  by  the  experiment 
of  pulling  a  handkerchief  through  the  neck  of  a  bottle,  or  funnel,  followed  by 
a  cork  in  the  center.  Of  course,  the  more  nearly  the  apparatus  conforms  to 
the  form  and  twist  of  a  spiral  shell  the  more  nearly  the  results  will  approxi- 
mate to  those  of  nature.  It  is  difficult,  however,  to  find  any  artificial  tissue 
which  will  correspond  in  elasticity,  or  capacity  for  partial  self-contraction,  to 
the  living  tissues  concerned  in  nature.  Hence  an  exact  conformity  is  not  to 
be  expected,  though  the  mechanical  principles  may  be  reasonably  well 
illustrated. 

The  folds  or  wrinkles  of  the  mantle-edge  in  the  average  mollusk  will  not 
be  visible,  as  a  rule,  at  the  aperture  when  the  animal  is  living,  and  the  question 
may  be  raised  as  to  whether  any  wrinkling  really  takes  place.  To  this  I  may 
reply  that  in  those  forms  which  have  the  adductor  attached  close  to  the  aper- 
ture, in  hardened  specimens  withdrawn  from  the  shell  after  immersion  in  al- 
cohol, there  is  generally  no  wrinkling  visible,  unless  at  the  anterior  and  pos- 
terior commissures  ;  but  in  forms  with  a  deep-seated  adductor,  even  the  strong 
contraction  caused  by  alcohol  does  not  eliminate  all  the  wrinkles.  It  is  also 
noteworthy,  in  connection  with  this  hypothesis,  that  in  gastropods  in  which  the 
edge  of  the  shell  is  free  from  the  edge  of  the  mantle  (and  ridges  due  to  inser- 
tion in  the  tissues,  as  of  Fissjtrcllidea  or  Chiton,  are  not  to  be  looked  for)  there 
are  no  species  which  possess  lira;,  elongated  ridges  or  plaits,  except  such  as 
those  in  which  the  process  here  described  is  practicable.  Nodes  or  "  teeth  " 
may  be  secreted  without  any  "  to-and-fro  "  motion,  but  there  are  no  cases 
where  long,  internal  shelly  ridges  are  produced  without  the  opportunity  for 
sucli  motion.  This  fact  alone  seems  to  me  to  go  far  toward  a  demonstration 
of  the  present  hypothesis. 

A  comparison  of  specimens  will  show  that  the  results  exhibited  agree  with 
marvellous  precision  with  the  results  called  for  by  the  preceding  hypothesis, 
based  on  the  dynamical  status  of  the  bodies  concerned,  their  motions  and 
secretions.  The  agreement  is  so  complete  as  to  amount  to  a  demonstration, 
though  in  certain  cases  there  may  be  complications  which  need  adilitional 
explanation. 

All  this,  I  repeat,  is  purely  mechanical  and  a  result  of  the  dynamical  con- 
ditions existing  in  the  shell  and  related  to  the  mechanical  movements  of  the 
animal.  With  the  inception  of  the  plications  and  lira:  natural  selection  has 
nothing  whatever  to  do.  With  their  preservation  and  perpetuation  it  is 
legitimately  concerned.  In  what  way  can  it  operate  ?  As  to  this,  without 
being  dogmatic,  I  may  suggest  the  following  explanation: 

The  area  of  attachment  of  the  adductor  muscle  is  small   at  best,  and  its 
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operation  resembles  a  force  exerted  at  the  short  end  of  a  lever,  or  between  the 
fuicrum  (place  of  attachment)  and  the  body  moved.  Any  extension  of  the 
surface  wiiich  would  give  a  larger  area  of  attachment  or  a  more  efficient  at- 
tachment would  in  the  long  run  be  beneficial  to  the  animal,  whose  safety  de- 
pends largely  upon  its  being  able  to  withdraw  rapidly  and  completely  within 
its  protective  shelly  covering  on  the  approach  of  danger.  Now,  the  de\elop- 
ment  of  ridges  upon  the  pillar  would  give  a  larger  area  of  attachment  to  the 
muscle,  would  greatly  increase  the  strength  of  that  attachment,  and  would  in- 
cidentally strengthen  the  whole  shell.  Any  one  who  has  attempted  to  remove 
the  soft  parts  of  a  Vobtta  from  its  shell,  will  have  had  sufficient  testimony  to 
the  added  difficulty  due  to  the  plications,  even  in  the  dead  animal,  compared 
with  the  unplicate  Buccimiin  or  other  Rhachiglossate  mollusk  without  plaits. 

In  accordance  with  this  hypothesis  we  find  in  American  rocks  the  plications 
fir.st  beginning  deep  in  the  shell  of  fusiform  gastropods  {Piestochiiiis,  Crypto- 
rlivtis),  yet  having  no  plait  visible  in  the  aperture,  as  appears  in  the  later  Ten- 
brispira  and  Tertiary  Fasciolarice.  There  is  some  reason  for  believing  with 
Meek  that  this  succession  is  also  true  in  Europe  and  India,  but  a  more  thorough 
knowledge  of  the  fossils  is  needed  before  this  can  be  asserted  with  confidence. 

I  should  add  that  the  identical  principles  here  invoked  will  account  for  the 
lirae  and  apertural  denticulations  of  all  gastropods,  but  those  about  the  margin 
of  the  aperture  are  naturally  subject  to  more  complex  stresses  than  those  deeper 
within  the  shell.  The  inception  of  deep-seated  plaits  continuous  on  the  colu- 
mella, I  believe  to  be  due  in  all  cases,  as  in  the  present  one,  to  a  deeper-seated 
adductor  muscle,  operating  as  above  described,  and  which  might  be  anticipated 
to  occur  in  widely  different  groups  of  spiral  gastropods,  as,  for  instance,  Can- 
cellaria  among  the  Toxoglossa,  Vohita  among  the  Rhacliiglossa,  Pctalocoiichits 
or  Ncrinca  among  the  Ttcnioglossa,  Actaon  in  the  Opisthobrancldata,  and  in  the 
shells  of  many  Pulmonates.  The  mechanical  stresses  involved  in  each  case 
will  be  the  same  and  followed  by  similar  results,  whatever  the  genetic  relations 
of  the  particular  mollusk.  Yet  classification  hitherto  has  too  frequently  been 
based  largely  on  characters  due  to  temporary  stress,  while  those  more  deep- 
seated  and  obscure,  yet  fundamental,  have  been  ignored.  Of  course,  characters 
due  to  stress  have  their  value,  it  should  not  be  forgotten  ;  but  the  differences 
of  origin  of  different  sorts  of  characters  are  yet  largely  to  be  worked  out  and 
discriminated. 

A  point  which  may  be  noted  in  regard  to  the  Volutidce  to  which  my  atten- 
tion was  called  by  Mr.  Pilsbry,  is  that  in  this  group  the  mantle  is  greatly  ex- 
tended and  there  would  be  more  of  it  to  be  wrinkled  than  in  such  forms  as 
Biiccininn,  etc.  It  may  be  added  that  the  forms  in  which  we  note  the  beginning 
of  plaits  for  this  family,  many  of  them,  such  as  Liopeplnvi  and  Vobitomorplia, 
had  the  mantle  so  extended  as  to  deposit  a  coat  of  enamel  over  the  whole 
shell,  as  in  the  modern  Cypnea,  so  that  here  we  have  an  additional  reason  why 
plication  should  be  emphasized  in  this  group. 
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Of  course,  as  before  noted,  the  mechanical  principles  are  the  same  in  any 
group  of  gastropods,  but  among  those  in  which  the  wrinkling  is  confined  to 
the  region  of  the  aperture  or  those  shells  which  are  lirate  or  dentate  as  opposed 
to  plicate,  several  other  principles  come  into  play  which  may  be  briefly  referred 
to  in  passing,  In  the  first  place,  those  species  which  have  a  very  extended 
mantle,  with  hardly  an  exception  have  a  lirate  aperture  {O/wa,  Olivclla,  Cy- 
prcea.  Trivia,  etc.).  With  species  in  which  there  is  a  widely  expanded  man- 
tle and  yet  no  lirations,  it  will  usually  be  found  that  the  mantle  is  not  entirely 
withdrawn  into  the  shell  in  such  forms,  oris  permanently  external  to  the  shell 
(many  Opistltobranchs,  Alarseiiiida;,  Sigaretus,  Harpa,  etc.).  In  a  group,  like 
the  Cypnvida,  where  nearly  all  the  species  are  lirate  on  both  lips,  there  are  a 
few  which  want  these  lirae,  and  these  are  species  which  have  a  wider  aperture 
in  the  adult  than  most  of  the  genus,  and  in  which  we  should  expect  the  wrin- 
kling would  be  less  emphatic. 

In  most  turrited  gastropods  the  lirai  inside  the  mouth  are  not  very  regular 
in  number  or  position  compared  with  such  forms  as  the  Cyprmida.  The 
former  are  mostly  species  which  have  a  nearly  smooth  mantle-edge  without 
any  fringe  of  papillae  or  tentacular  processes  upon  it  and  hence  its  wrinkling 
will  be  more  or  less  governed  by  fortuitous  circumstances.  But  when  (as 
in  Cypraa,  many  Trocliida,  Titrbinidce,  etc.)  the  edge  of  the  mantle  is  more  or 
less  regularly  studded  with  tactile  papillae  which  are  less  contractile  than  the 
mantle  itself,  are  thicker  and  regularly  spaced,  it  will  be  seen  at  once  that  their 
presence  will  have  a  marked  effect  in  determining  the  number  and  position  of 
the  wrinkles  and  consequently  of  the  lirse,  and  in  this  way  the  singular  uni- 
formity in  number  and  position  of  the  lir,-E  or  "  teeth  "  in  such  forms  as  Cy- 
praa  can  be  accounted  for.  On  the  other  hand,  if  we  take  a  form  like  Oviilum 
gibbosiim,  \v\nc\\  has  much  the  shape  of  Cyprcea,  but  has  no  regular  lira:,  and 
examine  the  soft  parts,  we  find  that  the  margin  of  the  mantle  is  devoid  of 
papillae,  the  mantle  itself  is  extremely  thin,  and  the  aperture  of  the  shell  wide 
enough  to  receive  the  whole  without  any  noticeable  compression,  and  hence 
there  is  no  mechanical  reason  why  lirae  should  be  developed  upon  its  margin. 
Compare,  for  instance,  on  II.  &  A.  Adams'  plate  xxviii.  (Genera  of  Recent 
Mollusca,  1858)  the  beautifully  fringed  mantle-margin  of  the  half  dozen  Cy- 
pra.'as  there  figured,  with  the  smooth  edge  of  the  same  organ  in  Calpnrniis  on 
the  same  plate.  But,  as  if  to  show  that  the  papillae  are  not  essential  to  the  li- 
ration,  though  they  regulate  and  guide  its  formation  of  the  wrinkles  which 
produce  it,  we  see,  on  the  same  engraving,  that  the  difference  between  Ovnhini 
or  Calpiirnns  and  Cyprcea  is  not  merely  that  in  the  latter  both  lips  of  the 
aperture  are  lirate  and  in  the  former  only  one,  and  that  often  very  feebly,  but 
that  in  the  Cyprcea  tlie  denticulation  is  constant  and  regular,  while  with  the 
smooth-edged  mantle  it  is  inconstant,  irregular,  feeble  or  even  absent.  So  it 
may  be  considered  as  demonstrated  that  the  liration  is  produced  by  the  me- 
chanical wrinkling,  but  regulated  by  the  marginal  appendages  and  the  amount 
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of  compression.  Shells  without  lii;L'  should,  b\-  the  hypothesis,  in  general 
have  a  mantle-margin  without  papilla;  or  with  very  small  ones,  a  short  ad- 
ductor muscle,  or  a  wide  aperture,  or  all  these  characters  combined. 

Those  with  extraordinary  denticulations  of  the  aperture  should  be  capable 
(as  in  Distortrix)  of  widely  extending  the  mantle,  or  it  should  have  its  edge 
peculiarl}'  modified.  In  many  cases,  such  as  the  inoperculate  land  shells,  the 
denticles  would  serve  as  a  protection  and  be  laid  hold  of  and  developed  by 
natural  selection  in  various  ways.  Finally,  after  a  physiological  habit  of 
forming  a  certain  set  of  lircTe  (or  even  plaits)  has  been  acquired,  we  might  ex- 
pect them  to  be  retained  for  some  time,  even  if  the  original  conditions  which 
induced  their  initiation  should  to  some  extent  be  changed  or  partially  lost  in 
the  course  of  the  general  evolution  of  the  organic  type. 

Obliquity  in  the  Plaits. — The  older  conchologists  were  in  the  habit  of  plac- 
ing much  stress  on  the  aspect  of  the  columellar  plaits  in  matters  of  classifica- 
tion— as,  for  instance,  whether  the  plaits  are  obliquely  coiled  or  more  nearly 
at  right  angles  to  the  axis  of  the  pillar.  In  this  many  modern  naturalists  have 
copied  the  old  diagnoses  without  discrimination,  not  detecting  that,  with  the 
progress  of  investigation,  the  facts  now  available  make  the  old  diagnoses  in- 
applicable. The  existing  text-books  generally  emphasize  such  statements  as 
this  :  that  the  Voliitidcc  are  separated  from  the  Mitras  by  the  more  horizontal 
plaits  of  the  latter,  and  by  the  anterior  plaits  in  Valuta  being  larger,  while  in 
Mitia  the  posterior  plaits  are  more  conspicuous.  But  a  complete  series  of 
Volutida:  will  show  that  almost  every  variety  of  horizontality  or  obliquity  may 
be  found,  that  the  plaits  are  sometimes  unequal  and  sometimes  equal  in  size, 
and  that  the  more  prominent  of  them  may  be  situated  in  either  part  of  the  series. 

It  is  in  order,  therefore,  to  consider  the  circumstances  which  are  associa- 
ted with  the  different  types  of  plication  in  this  family,  and  to  what  dynamic 
conditions  these  differences  may  be  with  probability  ascribed. 

If  one  winds  a  cord  about  a  cylinder,  as  an  ordinary  cylindrical  lead-pen- 
cil, it  will  be  observed  that  in  proportion  as  the  number  of  turns  diminishes  in 
the  same  length  of  pencil,  the  obliquity  of  the  plaits  increases.  The  same 
thing  is  observable  in  the  "lay"  of  a  rope,  and  if  a  given  length  of  rope  be 
additionally  twisted  it  w-ill  at  the  same  time  be  shortened. 

The  obliquity  of  an  applied  plait  will  also  decrease  in  the  same  length  in 
accordance  with  the  increase  in  the  diameter  of  the  cylinder  to  which  it  is  ap- 
plied. The  principle  at  bottom  is  the  same  in  this  as  in  the  preceding  ex- 
ample, for  with  the  same  axial  length  of  cylinder  the  actual  length  of  applied 
plait  will  be  greater  the  greater  the  diameter  of  the  cylinder,  and  it  is  really 
only  another  example  of  the  proposition  that  in  the  same  axial  length  the 
greater  the  length  of  the  cord  coiled  the  less  oblique  will  be  its  direction. 

These  principles  are  amply  illustrated  among  the  animals  under  con- 
sideration. 

Take  the  group   called    Caricclla  by  Conrad,  which  is  the  direct  ancestral 
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line  of  Scaphiila  proper  as  t\'pified  by  S.  jinionia.  This  group  in  the  Eocene 
comprises  short,  bulbous  forms  like  C.  prisca  or  C.  doliata,  almost  devoid  of 
spire ;  and  long,  slender,  mitriform  species  like  C.  demissa  and  C.  Lcana.  The 
short  forms  have  nearly  horizontally  coiled  high  plaits  like  those  of  Tiirbi- 
tiella,  and  were  therefore  referred  to  that  group  as  a  subgenus  by  Conrad. 
The  longer  forms  have  more  and  more  oblique  plaits.  The  Turbinellas,  an 
offshoot  from  the  early  Volutidce  {Latiriis  and  its  allies  excluded),  have  a  very 
large,  stout  column,  and  therefore  nearly  horizontal  plaits,  which  are  character- 
istic of  the  genus.  Aurinia  didna,  which  has  an  extremely  slender  axis,  has  the 
plaits  correspondingly  oblique.  The  Mitras,  which  have  many  turns  in  a 
given  length,  are  notable  for  their  horizontal  plaits.  The  few  species  which 
have  few  whorls  have  more  oblique  plaits,  and  one  of  the  finest  examples  of 
this  sort  in  the  genus  Mitra  was  referred  to  the  Volutidce  by  Conrad  on  that 
ground,  under  the  name  of  PUioptygnia. 

In  species  whose  body  when  retracted  solidly  fills  the  whorls,  the  coil  of 
the  plaits  must,  as  it  always  does,  conform  to  the  general  spiral  of  the  whorls. 
In  species,  of  which  there  are  a  few,  in  which  the  body  is  peculiarly  slender, 
though  an  expansive  mantle  forms  a  capacious  whorl,  the  plaits  resulting  may 
be  more  oblique  on  the  pillar  than  is  the  general  coil  of  the  spire,  and  thus  a 
few  apparent  exceptions  are  accounted  for.  This  is  a  matter  of  observation 
as  well  as  theor}'. 

Number  and  Form  of  the  Plaits. — In  the  first  initiation  of  plications,  as 
already  pointed  out,  the  greatest  emphasis  will  appear  parallel  to  the  canal  or 
on  the  edge  of  the  pillar,  where  a  single  strong  plait  will  first  be  formed,  with 
the  possibility  of  others  less  well  defined  and  smaller  behind  it.  The  theory 
is  in  absolute  accordance  with  the  facts  observed  in  Cryplorliytis,  Piestoc/iiliis, 
Volutomorpha,  Liopcpbim  and  Voliitilithes.  In  the  latter,  which  in  its  typical 
form  belongs  to  the  earliest  Tertiaries,  we  have  a  strong  anterior  plait  and  a 
few  less  definite,  closely  adjacent,  posterior  ridges.  It  is  evident,  however, 
that  a  few  elevated  thin  plaits  would  afford  a  larger  area  of  attachment  and  a 
better  fulcrum  for  the  adductor  muscle  than  a  mass  of  obscure,  little-elevated 
ridges.  To  natural  selection,  therefore,  I  would  ascribe  the  speedy  develop- 
ment of  the  former  type  and  the  rather  rapid  decrease  in  the  number  of  species 
with  the  latter  type  of  plications,  so  that  at  present  only  one  or  two  li\'ing 
species  are  known,  while  in  the  early  Tertiaries  it  was  the  dominant  ty[)c.  I 
should  state,  perhaps,  that  those  plaits  which  follow  the  pillar  into  the  spire 
are  alone  under  consideration,  those  accessory  ridges  about  the  aperture  being, 
like  the  lira;  of  the  outer  lip,  of  a  very  subordinate  importance.  With  the  in- 
crease in  size  and  elevation  is  associated  a  reduction  in  number  of  plications 
until  what  may  be  supposed  to  be  the  most  advantageous  number  is  arrived 
at.  In  such  species  as  Scapliella  magcllanica  Sby.,  where  the  primary  plaits 
are  not  very  prominent,  the  tcntlency  to  develop  feeble  accessory  ridges  often 
asserts  itself 
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In  the  lai'Lje  and  thin  sjjccics  such  as  are  usually  associated  under  the 
form  of  Cyinba  and  Melo,  the  axis  is  almost  or  quite  pervious,  and,  instead  of 
a  central  solid  axis  or  pillar,  we  have,  a  thickened  edge  corresponding  to  a 
\ery  slender  and  twisted  columella.  In  these  species,  according  to  the  rule 
above  cited,  the  plaits  are  very  oblique.  In  a  few  fossil  forms,  in  which,  with 
the  general  characters  of  Cyinba,  is  associated  a  thick  and  solid  pillar,  the 
plaits  are  more  horizontal,  thus  according  with  the  theorx'. 

The  existence  of  a  long  canal  gi\ing  a  slender  shape  to  the  shell  does  not 
necessarily  imply  that  oblique  in-and-out  motion  of  the  animal  which  would 
result  in  oblique  plication.  If  the  whorls,  apart  from  the  canal,  are  closely 
coiled  and  the  canal  is  somewhat  constricted  off  from  the  whorl  behind  it,  the 
in-and-out  motion  of  the  animal  will  be  transverse  to  the  axis  rather  than  ob- 
liquely along  it,  and  horizontal  plaits  will  result,  as  in  Turbiiiclla py nan,  not- 
withstanding  the  elongated  form  which  the  narrow  canal  gives  to  the  shell. 

The  factors  leading  to  the  development  and  especially  those  influencing 
the  form  of  the  plaits  are  complex,  and  it  may  be  difficult,  some  may  think  it 
impossible,  to  assign  to  each  its  proper  weight  in  producing  a  given  result. 
Hut  this  complexity  is  a  part  of  the  much  greater  complexity  of  Nature,  and 
the  attempt  to  interpret  it  must  recJcon  with  the  inherent  difficulties  in  any  event. 
There  is  no  short  and  easy  byway  to  a  genuine  comprehension  of  Nature.  Yet  I 
think  it  has  been  shown  with  sufficient  clearness  that  dynamic  and  not  selective 
influences  are  the  chief  factors  in  the  minor  problem  now  under  consideration. 

Characters  in  tlic  Nucleus  of  I'olutidcc. — In  the  group  under  consideration 
we  are  fortunate  in  having  one  feature  which  enables  us  to  understand  some- 
thing of  the  embryonic  or  larval  history  and  thereby  to  partially  substantiate 
the  hypothesis  as  to  descent  drawn  from  other  characters.  I  refer  to  the 
characteristics  of  the  larval  shells. 

In  the  Mesozoic  transition-forms  the  larval  covering  was  shelly  and  minute, 
its  upper  surface  like  a  minute  Comilus  or  Hyaliiiia.  This  indicates  that  those 
forms  found  their  benefit  in  the  production  of  a  large  number  of  small  shell- 
bearing  larva;  rather  than  in  a  small  number  of  large  ones.  This  holds  good 
for  all  the  Mesozoic  forms,  at  least  in  America,  and  for  all  the  exotic  Mesozoic 
forms  I  have  been  able  to  examine.  These  small  larval  shells  are  persistent 
and  often  of  a  different  te.xture  from  the  succeeding  whorls  of  the  adult. 

This,  being  observed,  has  been  described  as  a  "  papillose  "  apex,  a  grossly 
inaccurate  use  of  a  term  which  was  originally  intended  and  is  still  chiefly  used 
to  denominate  a  subglobular,  few-whorled,  inflated  nucleus  like  that  of  Ttidicla. 
Indeed,  Deshayes  and  other  paleontologists  have  used  a  single  term  such  as 
"  mamelon  "  to  denominate  the  larval  shell  of  all  Volutes,  regarding  the  differ- 
ences as  merely  of  size.  He  says  (An.  sans  Vert,  bassin  de  Paris,  III.  p.  582),  "La 
mamelon  existe  sans  exception  dans  toutes  les  Volutes,  aussi  bien  dans  les 
fossiles  que  dans  les  vivantes,  "  while  allowing  them  "  une  coquille  embryon- 
naire  quelquefois  enorme  et  d'une  forme  toute  particulierc.  " 
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There  are  at  least  three  well-defined  types  of  \'olute  larv?e  among  the 
species  of  the  Parisian  Eocene,  and  when  we  regard  the  extreme  subdivision  of 
the  fossils  of  this  area  into  nominal  species  practiced  by  Dcshayes,  and  ad- 
mirabl)'  illustrated,  it  seems  extraordinary  that  such  peculiar  and  remarkable 
characters  as  the  larval  shells  offer  should  have  received  from  him  so  little 
consideration. 

We  may  classify  the  larval  shells  broadly  into  two  groups,  those  which 
were  shelly  from  the  beginning  and  those  which  have  succeeded  to  a  horny 
or  uncalcified  protoconch  which  is  lost  before  the  larval  shell  escapes  from  its 
ovicapsule. 

In  general,  the  advance  in  biologic  rank  of  any  group  in  process  of  evolution 
is  marked,  if  by  any  change  in  the  larval  conditions,  by  a  decrease  in  the  num- 
ber of  embryos  and  an  increase  in  size  of  the  individual  larvx.  In  Purpura 
and  Buccimun  it  has  been  shown  that  a  diminution  of  the  total  number  is 
caused  by  the  cannibalism  of  certain  inmates  of  the  same  capsule  which  devour 
their  mates,  consequently  through  this  extra  diet  becoming  larger  and  more 
sturdy  than  the  embryos  less  unscrupulous,  but  which  may  also  chance  to 
survive.  At  all  events,  great  disparity  may  be  observed  in  the  size  and  devel- 
opment of  larval  specimens  contained  in  a  single  capsule  and  ready  to  emerge, 
not  only  in  the  above-mentioned  genera,  but  more  markedly  in  Chrysodonius 
and  Volutopsis ,hot\\  o{  \\\\\z\i  are  related  to  the  Vohitidce ,  the  latter  having 
ovicapsules  identical  in  form  and  construction  with  those  of  Scaphclla  ntagcl- 
lanica  and  Volutilitlus  Pliilippiana ;  though  the  last  mentioned  are  much 
smaller. 

The  latter  part  of  the  Mesozoic  time  for  the  Volutidm  seems  to  have  been  a 
sort  of  .springtime,  when  important  changes  were  inaugurated,  new  characters 
initiated,  new  lines  of  development  begun,  while  the  particular  species  varied 
as  if  in  a  state  of  flux.  By  the  end  of  the  Eocene  the  group  seems  to  have 
recovered  its  equilibrium,  less  fortunate  experiments  having  fallen  by  the  way- 
side and  the  well-defined  groups,  recognizable  in  recent  fauna  and  in  the  later 
Tertiaries,  being  pretty  well  established. 

Wlien  the  Voliitidce  first  begin  to  appear  and  branch  off  from  Fusus,  Fas- 
ciolaria  and  TurbincUa  the  nucleus  or  larval  shell  in  all  these  forms  was  small 
and  shelly,  as  already  stated. 

I  have  identified  this  form  of  nucleus  in  Volutodcniia  (or  Rostc/htcs),  Liopcp- 
him  and  Volutilitlies.  In  the  latter  it  is  generally  well  preserved  and  can  be  ob- 
served by  anybody.  The  other  forms  are  generally  so  imperfectly  preserved  as 
to  make  it  a  rare  occurrence  for  the  nucleus  to  be  found  uninjured. 

There  are  several  forms  of  the  shelly  nucleus.  It  undoubtedly  preceded 
the  horny  one  in  this  group.  The  original  and  most  common  type  I  may  call 
the  trocldform  nucleus  (See  PI.  6,  fig.  3),  Externally  its  spire  appears  conical 
or  trochoid,  polished,  unsculptured,  and  of  few  whorls.  This  is  the  case  in 
Liopeplum  and  the  earlier  types  of    Volutilitlies,  as   well   as  the   Fusoid   forms 
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from  w  liicli  thc\-  sprang.  A  variation  sometimes  observed  is  one  in  whicli  the 
cone  becomes  flat  above,  resembling  a  planorboid  coil.  This  is  occasional  in 
f()////////'/fCi' as  an  individual  "  sport, "  but  is  habitual  with  some  later  species. 
Another  form,  developed  from  the  trochoid,  differs  less  in  size  of  its  initiatory 
whorls,  but  contains  more  whorls,  which  increase  but  little  in  diameter  trans- 
verse to  the  axis.  This  may  be  termed  tx  pupiforui  nvclciis  (See  PL  6,  fig.  3  a). 
Still  another  important  step  is  taken  when  the  larval  shell  becomes  larger, 
bulbous  or  subspherical,  one-sided  and  inflated.  The  number  of  whorls  is  less 
and  the  nucleus  is  generally  slightly  larger  than  the  next  succeeding  whorl.  I 
shall  refer  to  this  as  the  (^«/(^ci«.f  nuclcKS.  It  is  usually  unpolished  when  per- 
fect and  attracts  attention  by  its  want  of  symmetry  with  the  regular  coils 
of  the  spire  succeeding  it. 

Lastly  we  may  mention  the  enormous  nucleus  observable  in  many  recent 
and  a  very  few  late  fossil  forms  where  the  trochoid  type  has  become  greatly 
exaggerated  and  the  visible  surface  of  the  nucleus  in  the  adult  is  dome-like 
and  as  large  as  the  end  of  a  pigeon's  egg.  This  differs  from  the  trochoid 
t\'pe  chiefly  in  size  and  may  be  called  the  Mclo  nticlciis,  as  (though  not  con- 
fined to  that  group)  it  is  typical  of  the  subgenus  Melo  as  contrasted  with 
Cyiiiba.  There  are  all  gradations  of  size  between  the  JShio  form  and  the 
ordinar\-  trochoid  nucleus.  The  medium  sizes  are  apt  to  exhibit  transverse 
waves  or  riblets  and  rarely  faint  spiral  lines. 

Of  course,  all  these  names  refer  merely  to  the  appearance  of  the  outer  sur- 
face of  the  posterior  aspect  of  the  spire  of  the  larva.  The  anterior  part  of 
the  shell  is  always  canaliculate. 

Turning  to  the  second  type  which  begins  with  a  horny  protoconch,  it  may 
bo  observed  that  the  discovery  of  that  type  is  very  recent,  and  until  announced* 
the  key  to  a  full  comprehension  of  the  meaning  of  the  nuclear  shell  in  ]'oIh- 
ttdce  was  wanting. 

The  origination  of  this  group  must  have  taken  place  about  the  end  of 
Mesozoic  time.  I  have  seen  a  single  Cretaceous  species  which  probably 
should  be  referred  to  it,  though  the  nucleus  was  imperfect.  The  group  was 
partly  recognized  by  Conrad  in  1866,  but  he  did  not  at  that  time  have  data 
for  placing  its  validity  beyond  a  doubt. 

In  the  typical  form  the  larva  is  clothed  with  a  cuticular  or  horny  proto- 
conch, probably  similar  in  form  to  that  which  when  shelly  results  in  the  "  bul- 
bous nucleus  "  of  the  other  line  of  descent.  Later  on,  but  while  still  in  the 
ovicapsule,  the  deposition  of  limy  matter  begins  as  a  slender  cone  or  elevated 
point  along  the  line  of  the  axis  of  the  protoconch,  and  as  the  larva  grows  the 
posterior  part  of  the  mantle  secretes  a  shelly  dome.  Being  thus  cut  off  from 
the  horny  protoconch,  the  latter  falls  into  shreds  and  is  lost.  The  nucleus  of 
the  larva,  still  in  the  ovicapsule,  then  presents  a  slightly  irregular  dome,  with 
a  slender  point  rising  from  the  apical  part  (PI.  6,  fig.  5).     So  much  is  a  matter 

•  Hall,   Blake  Gastropoda,  Bull.  Mus.    Comp.  Zool.  xviii.  p.  452,  I8S9 ;  Proc.  U.  S.  Xat.  Mils.  xii.  p.  311,  pi.  ix. 

figs.  .0,  6,  1890. 
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of  observation  in  the  living  Scapliclla  Diagcllanica  Sby.  In  some  other  forms 
the  elevated  point  is  almost  or  entirely  wanting  (PI.  7,  fig.  9) ;  these  are 
usually  those  with  large  larvje,  in  which  the  upper  profile  is  irregularly  dome- 
like and  the  surface  granular  or  unpolished.  The  last  term  of  the  series, 
corresponding  to  Mclo  in  the  other  line  of  descent,  is  furnished  by  Cyiiiba,  in 
which  the  nucleus  is  enormous  (PI.  7,  fig.  i),  but  apparently  secondary  to  a 
protoconch,  though  I  judge  merely  from  the  aspect  of  very  young  shells. 
Since  the  forms  which  first  show  the  pointed  nucleus  (PI.  7,  fig.  3)  were 
named  Caricella  by  Conrad,  I  shall  refer  to  that  as  the  Caricclla  nucleus,  the 
larger  and  pointless  kind  may  be  called  the  Scaplulla  luiclcus,  and  the  last 
dome-like  form  the  Cymba  nucleus. 

I  may  observe  that,  owing  to  the  abominable  practice  of  dealers,  who  grind 
and  polish  every  Volute  which  comes  into  their  possession  until  the  nucleus 
retains  none  of  its  original  features,  it  is  almost  impossible  to  tell  with  accu- 
racy what  sort  of  nucleus  the  recent  Volutes  possess.  I  have  been  fortunate 
in  getting  a  number  of  specimens  which  came  to  me  direct  from  the  collector, 
and  from  which  I  have  learned  more  than  any  one  could  get  from  the  best 
museum  collections  I  have  seen.  The  latter  are  always  ground,  filed  and 
polished,  or  acidulated  and  polished.  The  collection  of  the  U.  S.  National 
Museum  has  escaped  little  better  than  inan\^  others.  P'ossils  are  often  in  much 
more  perfect  state.  No  one  considers  them  worth  polishing,  and  they  are 
allowed  to  remain  in  a  state  of  nature.  I  would  warn  any  one  who  may  feel 
disposed  to  test  the  observations  of  this  paper  by  a  study  of  recent  specimens 
in  museums,  that  they  will  find  it  next  to  impossible,  in  those  forms  with  small 
or  medium-sized  nuclei,  to  get  at  the  truth  at  all. 

The  original  stock  from  which  this  type  was  derived  I  believe  to  be  the 
earliest  form  of  Volutilitlies  or  the  stock  from  which  the  cancellated  VolutilitJics 
themselves  descended.  My  reason  for  this  is  that  in  the  Tertiary  and  recent 
forms  (except  Cymba)  almost  without  exception  the  whorls  of  the  adult  spire 
which  immediately  follow  the  larval  shell  e.xhibit  a  sculptured  or  cancellated 
surface  (PI.  6,  fig.  6,  PI.  7,  figs.  2-5,  8,  9)  similar  to  that  of  those  ancient  fossils, 
and  of  the  two  species  of  recent  Volutilitlies  (PL  6,  fig.  4)  ;  a  surface  unlike 
that  of  any  of  the  true  Volutes,  which  distantly  approach  it  only  in  Fidguraria. 
This  peculiar  sculpture  must  have  been  very  strongly  impressed  upon  the 
organism,  since  the  character  is  preserved  intact  from  the  beginning  of  the 
Eocene  down  to  the  recent  species,  though  only  on  the  earliest  whorls.  It  is 
often  eaten  off  by  acid  in  museum  specimens  of  .9.  juuonia,  but  in  a  fiesh 
specimen  is  beautifully  distinct  (PI.  7,  fig.  9). 

I  will  now  tabulate  the  nucleus  forms,  with  e-xanijiles  of  each  tyjie  in  which 
I  have  positively  ascertained  its  e.xistence  from  unmutilated  specimens  or  au- 
thentic information. 


INSTITUTE    OF   SCIENXE,    PHILADELPHIA.  69 

VOLUTOID  SERIES. 
I.     Trochiform  Type  (PI.  6,  fig.  3). 
A.     Nucleus  small,  simple. 
Cretaceous.    Rostelliles  navarroensis  Shumard,  R.  Gabhii  White  {fide  Gabb) ;  Liopep- 
lum  (Lioderina)  liodcrma  Conrad,  L.  Spilhnani  Tuomey  ;     Volutoniorpha  citfau/ensis 
Conrad. 
Eocene.     Vo/utilifhespfirosa,  Sayana,  rugaia  anA  Hmopsis  o(Conra.A;   V.  Haleanus  VJhxt.- 
field.     In  Europe  V.  spinosa,  bulbula  and  labrella  Lamarck  ;   V.  liiclalor,  lima  and  am- 
bigtta  Sowerhy ;  Lyria  harpula  Lamarck  (partly).     Lyri'i  sp.  iiid.  (Prairie  Creek  beds, 
Lower  Eocene,  Miss.);     L.  Edzvardsi  Arch,  non  Desh. 
Miocene.     Lyria  tnississippiensis  Conrad,  L.  pulchclla  Sby.,  L.  musicina  and  zebra  Heil- 
prin.     In  Europe   L.  costata   Sowerby,  L    simplex  Brocchi,  Alhleta  rarispi/ia  and  A. 
ficuliiia  Lamarck. 
Pliocene.     Voliililiihes  D' Orbignyava,  Domeykoaita  and  gracilis  Philippi,  V.  Iriplicata 

Sowerby  ;  Lyria  sp.  (Costa  Rica). 
Recent.     V'oluiilithes  Philippiana  Dall  and,  probably,  V.  {VoliUocorbis)  abyssicola  Adams 
and  Reeve  ;  Lyria  sp.  (probably  nearly  all  the  species)  ;  Emrla  sp.  (W.  Am). 
B.     Nucleus  small,  planorboid,  smooth. 
Eocene.     Rare  individuals  of  Voluiilithes petrosa  and  Lyria  harpula  Lamarck. 

C.     Nucleus  larger,  sculptured,  trochoid  or  planorboid  (PI.  6,  figs.  7,  8). 
Pliocene.     Voltila  musica  Linn^,  Valuta  sp.  (Costa  Rica). 

Recent.     Valuta  musica,  virescens,  vespertilio  and  Norrisii ;  without  radiating  sculpture, 
V.  undulata,*  V.  reticulata,  Ellioti  and  Angasi. 

V).     Nucleus  of  Mela,  very  large. 
Recent.     Valuta  scapha,  magnifica,  imperialis  ;  Melo  indicus  and  all  the  other  species  of 

E.     Nucleus  pupiform.     (PI.  6,  fig.  3a). 
Eocene.     Valuta  cithara,  lyra  and  musicalis  Lamarck. 
Miocene.     Valuta  elegans  Grateloup. 

2.     Bulbous  Type  (PI.  6,  fig.  5  a  ;  PI.  7,  fig.  10). 
Eocene.    Zyna.^sp.  (Texas  Eocene).     Valuta  Newcombia7ia\<l\\\\.(\f:\A.    Some  specimens 
of  Lyria  mississippiensis  Conrad  and  L.  harpula  Lamarck,  though  very  small,  are  bul- 
biform. 
Miocene.     Lyria  zebra  Heilprin,  probably,  some  specimens. 
Pliocene.  (?) 

Recent.     Valuta  rupestris  Gmelin  (typical   and  large),  V.  hebnea  and    V.  vcxillum   La- 
marck. 
» I  find  the  nucleus  of  this  species  trochiform  and  of  moderate  size,  hardly  "small"  and  certainly  not 
"  pointed. "  as  staled  by  authors. 

t  The  Cretaceous  Mclo  pyrijormis  is  not  a  J/cto.    The  few  species  referred  to  Mdo  from  rocks  earlier  than  the 
quaiemar}-  belong  elsewhere.    The  group  is  not  known  earlier  than  the  quaternary. 
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Among  the  forms  which  retain  tiie  small  r'('/;//////'/r(-jr  or  Trochoid  nucleus 
in  the  Eocene,  a  tendency  to  variation  is  clearly  observable.  To  become  less 
regular  in  form  and  larger  is  the  tendency.  V.  citliara  illustrates  increase  of 
size  without  loss  of  regularity,  but  the  most  significant  changes  are  in  small 
nuclei,  such  as  those  o{  Lyria,  which  begin  to  appear  swollen  and  asymmetri- 
cal. This  leads  to  such  nuclei  as  those  of  Valuta  virescens  Lam.,  and  through 
these  to  the  still  larger  and  more  ornate  nuclei  like  those  of  V.  vnisica  and 
further  on  ]^.  vcspcrtilio,  on  the  one  hand,  and  on  the  other  to  larger,  but  un- 
ornamented  nuclei,  as  in  Valuta  inagnifica  and  AJelo  indiciis,  regularity  of  form 
being  eventually  resumed. 

SCAPHELLOID    SERIES. 

I.     Caricella  type  of  nucleus  (PI.  6,  figs.  5,  6  ;  PI.  7,  figs.  2-5,  7,  8). 

Early  Eocene.   Caricetta  Lea/iaDaW,  C.  Wet/ierel/i  Sov;&rhy ,  C.  dotiata  Conrad  (occurring 

in  the  order  named).     Voliita  Showalteri  Aldrich. 
Mid-Eocene.     C.prisca,  prcFtcnuis  and  C.  pyru/oii/es  Conrad;  C.  podagrina  Dall.     Paris 

Basin  Valuta  [Eopsephcsa)  muricitia  and  cosiaria  Lamarck  ;   V.  tonitosa,  ncglecta  and 

£V/zf ar(/«"  Deshayes,  V.  mixta  (Chemn.)  Nyst. 
Upper  Eocene.     Caricelta  reticulata  Aldrich,   C.   subangulala    and  C.  demissa  Conrad  ; 

Lapparia pactilis  Conrad,  L.  Mooreana  Gabb,  L.  dumosa  Conrad. 
Miocene.     Scap/iella  Trcnholmii  T.    &   H.  and  6"  sinuosa  Conrad  (probably).    .S".  striata 

Gabb,  Scaphella  obtusa  Emmons,  6".   solitaria  Conrad,  Aurinia  mutabiiis  Conrad,  A. 

iypus  Conrad.     Valuta  Tarbelliana  Grat.  fide  Conrad. 
Pliocene.     Scaphella  floridani  Heilprin  (probably). 

Recent.     Scaphella  ancitla  Solander,  S.  mageltaiiica  Sowerby  ;  6".  augulata  Lamarck  (pos- 
sibly) ;  Auritiia  dubia  Broderip,  A.  Gouldiatia  and  A.  lobuita  Dall. 
2.     Scaphella  type  (PI.  7,  fig.  9). 
Pliocene.     Scaphella   Lambcrti  Sowerby,    S.  aurisleporis  Sby.  ;  .S".    brasiliana  Lamarck 

(probably) ;  6".  tubcrculata  Swainson.    S.  Trenholmii  Tuomey  &  Holmes  ? 
Recent.    Scaphella  junonia  Hwa.ss  ;  5".  brasiliana  Lam.  (probably). 

3.     Cymba  type  (PI.  7,  fig.  i). 
Cretaceous.     Eucymba  {Valuta)  deperdita  Goldfuss,  and //.  (Mela)  pyri/onnis  Vorhes. 
Eocene.     Eucymba  ocalana  Dall. 
Recent.     All  the  species  of  Cymba,  C.  alia,  etc. 

It  may  be  admitted  that  between  the  Caricella  type  and  the  Scaphella  type 
of  nucleus  the  difference  is  but  slight,  yet  I  have  thought  it  best  to  keep  it 
discriminated.  It  is  not  safe  to  say  that  the  apical  spur  of  the  Caricella  type 
is  normally  absent  until  a  shell  fresh  from  the  ovicapsule  has  been  examined, 
as  I  have  been  able  to  do  in  the  cases  oi  S.  junonia  and  5.  brasiliana.  In  the 
case  of  S.  Trenholmii  3.x\A  floridona  the  spur  is  on  the  point  of  disappearing  and 
in  the  next  generation   or  specific  descendant,  6".  junonia,  it  has  disappeared. 
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The  early  Cymlnx  forms  are  so  poorly  preserved,  as  a  rule,  that  details  of  the 
nucleus  are  very  difficult  to  make  out  with  confidence.  The  ancient  forms 
differ  from  the  recent  Cymba  in  having  a  flattish  apical  nucleus  and  a  solid 
straight  pillar,  for  which  reason  I  separate  them  subgenerically  as  Encyinba. 
They  seem,  when  j-oung,  to  have  a  much  more  slender  canal,  and  when  adult 
to  be  of  a  more  globular  shape,  ami  hence  with  more  horizontal  plaits  than  the 
recent  Cymba. 

The  early  whorls  and  nucleus  of  Lapparia  Conrad  (PI.  6,  fig.  6)  are  un- 
mistakably caricelloid  and  the  shell  belongs  to  the  /  'olutidic,  though  the  species 
have  been  referred  to  Mitra,  Fasciolaria,  Cordieria,  etc.  They  have  a  very 
yl//V;-rt-like  aspect,  apart  from  the  nucleus,  and  range  from  the  Middle  to  the 
Upper  Eocene.  The  nucleus  of  ]'oliita  {Scaplulld)  angidata,  when  cleared  of 
callus,  appears  to  have  been  caricelloid,  but  may  possibly  have  wanted  a  spur. 

We  may  now  consider  the  group  systematically  in  the  order  of  its  de- 
velo[)ment. 

CRETACEOUS  FORMS. 

The  material  is  not  available  for  a  complete  statement  of  the  characters 
and  distribution  of  the  Cretaceous  VohitidcB.  Three  groups  are  distinguish- 
able in  the  later  Cretaceou.s  forms  of  North  America,  most  of  which  are  most 
fully  developed  in  the  Ripley  group,  which  forms  the  transition  between  Cre- 
taceous and  Eocene  in  the  East,  and  the  Chico-Tejon  series,  which  are  in  a 
similar  situation  west  of  the  Sierra  Nevada. 

Genus  ROSTELLITES   Conrad,  1S55. 
Type  R.  texaiia  Conrad,  Eagle  Pass,  Texas. 

The  type  is  probably  identical  with  Rostellaria  indurata  Conrad  (1S49), 
from  the  Chico  series  of  Oregon.  The  group  was  subsequently  named  ]'olu- 
todcrma  Gabb  (1876),  and  species  belonging  to  it  have  been  referred  to  Volu- 
tdithes,  Fidgoraria,  Fasciolaria,  etc.  It  is  characteristic  of  the  Cretaceous 
formation.  American  species  referable  to  it  are  R.  texana  Conr.,  R.  indurata 
Conr.,  R.  [J'.)  Navarrocnsis  Shumard,  R.  Gabbii \\'\\\ie  (=^Navarroensis  Gabb 
non  Shumard).  In  Prof.  Whitfield's  unpublished  report  on  the  Ga.stropods 
of  the  Cretaceous  Marls  of  New  jersey,  which  he  has  generously  allowed  me 
to  consult,  the  following  species  are  referable  to  this  genus  :  R.  {Vohitoderma) 
biplicata  Gabb,  R.  (V.)  ovata  Whitfield,  R.  7iasuta  Gabb,  R.  angula  Whitf,  R. 
tcxturata  Whitf.,  R.  Abbotti  Gabb,  R.  biconica  Whitf.,  and  R.  ( F.)  intermedia 
Whitf  As  many  of  these  names  depend  upon  internal  casts,  it  is  probable 
that  the  number  of  species,  if  proper  data  were  available,  would  prove  to  be 
considerably  smaller,  especially  as  those  species  which  are  well  known  are 
known  to  be  very  variable  in  form. 

In  the  Cretaceous  of  Brazil  I'olutilitlies  alticostatus  White,  and  I',  radiila 
Sby.,  may  possibly  be  related  to  this  group,  but  the  latter  is  more  like  true 
Volutdit/ies. 
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In  the  Cretaceous  of  India  R.  i^Fulgorarid)  eloiigata  (Orbigny)  Stoliczka 
and  multistriata  Stol.  should  be  placed  here,  also  R.  {Fasciolaria)  rigida 
Bailey,  R.  (F.)  carnatica  Stoi.  and  R.  (F.)  assitnilis  Stol.  I  am  also  of  the 
opinion  that  Ficiilopsis  pondichcrrietisis  of  Forbes,  figured  by  Stoliczka,  is  a 
species  of  this  genus  in  which  the  spire  is  very  greatly  shortened,  and  that  the 
pyriform  shape  has  no  special  significance.  It  is  dangerous  to  base  opinions 
on  figures,  however  good,  or  I  should  be  tempted  to  include  in  this  list  several 
of  Stoliczka's  Lyrias  and  Volutilithes.  His  Gosavia  indica,  though  a  mere 
fragment,  has  the  external  sculpture  o'i  Rostcllites,  and  the  Pleurotomoid  notch 
is  no  greater  than  appears  in  many  of  the  earlier  ]'o/iitid(C,  including  several 
species  of  Rostiilitcs. 

In  the  Cretaceous  of  Europe  are  several  forms  which  should  be  referred 
to  Roste/litis,  such  as  Plcurotonm  spinosa  Sowerby  (Gosau),  Vohttodervia  fencs- 
trata  (A.  Rom.)  Holzapfel,  V.  Zitteliana  and  V.  Gosscleti  Holzapfel  (Aachen). 
The  relations  of  such  species  as  "  Volutilithes  "  subsemiplicata  Orbigny  to  this 
group  are  worth  investigating. 

The  genus  Rostellitcs  is  characterized  by  a  usually  thick  shell  with  a  ten- 
dency to  cancellated  sculpture  of  distant  narrow  ridges,  more  or  less  nodose 
at  the  intersections;  by  an  acute  apex  and  trochoid,  minute  nucleus;  by  a 
tendency  to  a  notch  or  sulcus  in  the  outer  lip  near  the  suture  ;  and  by  the 
presence  of  several  well-differentiated  plaits  on  the  pillar.  A  few  species  are 
thin  and  the  form  is  extremely  variable.  The  surface  is  not  glazed,  the  pillar 
is  nearly  straight,  and  the  incremental  lines  are  conspicuous. 

Holzapfel  (Zitt.  Paleont.  .xxxiv.  p.  87,  188S)  has  discussed  the  relations  of 
the  group,  which  he  refers  to  the  Pleurotoviidce.  But,  since  the  publication  of 
his  paper,  I  have  been  able  to  examine  the  soft  parts  of  Aiirinia  diibia,  with 
the  result  of  showing  conclusively  that  the  notch  which  is  more  or  less 
general  in  Volutidce  and  Harpidce  is  not  functionally  homologous  with  that  of 
the  Pleurotoviidce.  In  the  latter  it  allows  the  anal  dejections  to  escape  without 
fouling  the  water  by  passing  in  front  of  the  gills.  In  Harpa  and  in  Aui-inia 
it  gives  passage  merely  to  a  fold  of  tlie  mantle  by  whose  periodical  expansion 
the  glaze  which  covers  the  spire  is  deposited  on  the  outside  of  the  shell. 
yi/^/vV/Zrt  presents  many  points  of  resemblance  to  the  groups  of  ]'olutoinorplia 
and  Rostellites.  The  spire  is  glazed,  the  pillar  is  remarkably  straight,  the  plaits 
are  few,  the  whole  surface  is  sculptured.  In  the  recent  Volutilithes  Philippiana 
from  the  Pacific  off"  the  coast  of  southern  Chile,  there  is  a  slight  posterior  un- 
dulation wliich  is  quite  as  prominent  as  that  of  some  species  of  Rostellites: 
Though  Rostellites,  as  far  as  known,  exhibits  no  glaze,  the  extremely  closely 
related  Volutomorpha  is  very  much  glazed  over,  and  has  a  more  prominent 
notch,  while  in  Liopeplum  the  glaze  is  still  more  profuse  and  the  notch  or  sinus 
is  distinct.  In  Volutilithes  petrosa  the  sinus  is  as  strong  as  in  many  Pleuro- 
tomid(£,  and  the  glaze  is  often  so  massed  up  as  to  practically  amount  to  a  de- 
formity. It  is  evident,  therefore,  that  we  arc  ndt  obliged  to  regard  Rostellites 
as  in  any  way  connected  with  the  Toxoglossa. 
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Genus  VOLUTOMORPHA  Gabb,   1876. 
Type   y.  Conradi   Gabb,   New  Jersey. 

Of  the  three  species  referred  to  this  group  by  Gabb,  one,  / '.  delawarcnsis 
is  an  internal  cast  of  doubtful  relations  ;  V.  ciifaulensis  Conrad,  is  known  from 
well-preserved  specimens,  and  V.  Conradi,  although  an  internal  cast,  is  with 
little  doubt  congeneric  with  the  V.  eufauUfis is .* 

Vohitomorpha  is  sculptured  very  much  like  a  worn  Rostcllites.  It  differs 
from  Rostellitcs  in  being  covered  with  a  thin  glaze  all  over,  and  in  having  one 
large  plait  near  the  edge  of  the  pillar  instead  of  several  subequal  plaits.  There 
is  sometimes  an  excavation  behind  the  plait  the  posterior  edge  of  which  might 
be  mistaken  for  a  second  obscure  plait.  There  is  a  notch  or  sulcus  near  or  at 
the  suture,  very  strongly  marked  at  the  resting  stages  of  the  animal.  The 
nucleus  is  minute,  polished,  trochoid.  The  very  young  (not  larval)  shell  has 
all  the  characters  of  Picstoclnlits  Meek.  The  adult  shell  is  thick,  the  pillar 
straight ;  in  the  mature  shell  the  plait  lags  behind  and  is  hardly  perceptible 
from  the  aperture  ;  while  in  Rostellites  it  is  strong  to  the  end,  in  the  species  I 
ha\e  seen. 

These  shells,  like  Rostcllites,  may  reach  a  length  of  five  or  six  inches.  I 
should  add  that  in  Conrad's  restoration  of  I'oliitilithes  iu/aitlc/isis  {]oun\.  Acad. 
Phil.,  2d  ser.,  v.  pi.  47,  fig.  18)  the  sculpture  is  represented  as  much  too  sharp. 
It  has,  on  the  whole,  a  feeble  and  obsolete  look,  l^oliitomorplia  may  be  re- 
garded as  a  link  between  Rostcllites,  Liopeplinn  and  Volutilithcs,  combining 
some  of  the  features  of  each.  Ptycliosyca  Gabb  may  be  a  synonym.  There 
are  a  large  number  of  nominal  species,  based  on  casts,  from  New  Jersey,  etc., 
which  ma}'  belong  to  this  group. 

Genus  Liopeplum  Dall,  1890. 
Plate  6,  figures  12,  12  a. 
{Lioderma  Conrad  1865,  not  Marseul,  1S57.) 
Type  L.  (Ai/ilcla)  liodenna  Conrad,  op.  cit.  pi.  46,  fig.  32.     Ripley  Sands,  uppermost  Cre- 
taceous of  Mississippi. 

Liodenna  Conrad,  beside  the  type,  includes  Volutilithcs  crctacea  and  "  Conns  " 
canalis  Conrad,  as  well  as  two  or  three  elegant  and  still  unpublished  species 
in  the  National  Museum  collection.  It  seems,  so  far,  to  be  confined  to  America. 
The  name  is  preoccupied  in  Coleoptera,  and  I  suggest  in  its  place  the  name 
Liopeplnm. 

Liopeplinn  is  of  smaller  size  than  the  two  preceding  groups.  It  is  charac- 
terized by  a  minute  trochoid  nucleus,  ribbed  early  whorls  and  smooth  body- 
whorl  in  the  adult,  all  covered  with  a  most  elegant  and  polished  glaze  ;  also 
by  its  habit  of  depositing  a  band  of  callus  above  the  suture  on  the  periphery  of 
the  preceding  whorl.     The  pillar  is  stout  and  slightly  curved,  and  the  plaits 

•  By  a  typographical  error  Proo.  Pliil.  Acad.  S3i.  1876,  p.  290,cre<acco  is  printed  instead  of  eu/aiilensis,  but  the 
reference  to  plate  and  figure  settles  the  species  meant. 
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are  three  or  more,  weak  and  rather  \ariable,  somewhat  as  in  ]'oliitUithcs.  The 
sinus  at  the  suture  is  notable,  but  not  very  wide. 

The  plaits  are  preceded  on  the  pillar  by  a  thin  mass  of  glaze  which  extends 
over  the  well-marked  siphonal  fasciole,  somewhat  as  in  some  Olivas,  but  with 
less  defined  boundaries.  The  plaits  are  not  well  visible  at  the  aperture  and  are 
situated  on  the  thickest  part  of  this  callus. 

These  are  very  beautiful  fossils,  though  poorly  preserved  in  most  cases, 
and  the  genus  seems  to  me  valid. 

In  Tryon's  Manual  of  Structural  and  .Systematic  Conchology,  pi.  54,  fig. 
31  of  the  second  volume  exhibits  a  copy  of  the  figure  of  the  Eocene  Volnti- 
lithes  riigatus  of  Conrad  as  a  representation  of  Lioderma.  This  is  due  to  an 
error  of  the  draughtsman. 

In  1854—5,  Prof  M.  Tuomey  described  briefl)'  several  species  of  ]'o/iita 
from  Alabama.  The  types  are  supposed  to  be  lost  and  the  species  were  never 
figured.  V.canccllata  Tuomey  was  probably  a  Rostcllitcs.  J'.  Spillniani 
Tuomey  was  probably  a  Liopcphivi,  and  very  likely  one  of  the  species  unde- 
scribed  in  our  collection,  which  is  small,  with  faint  ribs  on  the  spire  and  spiral 
threads  anteriorly  in  the  young.  \\  jugosa  Tuomey,  having  a  preoccupied 
specific  name,  was  called  V.  subjngosa  by  Gabb.  It  is  probably  the  same  as  a 
strongly  ribbed  Liopcphim  in  our  collection.  V.fusiforiiiis  Tuomey  (;/^«  Sw.) 
=  V.  Tuomcyana  Gabb  was  described  from  a  cast  and  is  unrecognizable.  These 
forms  were  probably  obtained  from  the  Ripley  group,  and  were  described  in 
the  Proceedings  of  the  Philadelphia  Academy  of  Natural  Sciences  for  1854-5, 
pp.  168,  169.  I  have  figured  what  I  suppose  to  be  two  of  them,  Plate  6,  figs. 
12,  12  a. 

Genus  Volutilithes  Swainson,  1831. 
Plate  6,  figures  i,  3,  4. 
Types  Voliita  spitiosa  I.am.  and  / '.  hictator  Sby.  There  are  no  species  of 
this  group  in  the  Cretaceous  of  North  America.  This  genus  begins  in  the  Cre- 
taceous and  reaches  its  maximum  in  the  Eocene.  To  properly  assort  its  mem- 
bers would  require  much  more  time  and  material  than  at  present  are  at  my 
command.  It  gradually  decreases  in  number  of  species  until  only  one  typical 
species  ( V.  PJiilippiana  Dall)  and  a  second  belonging  to  another  section  ( / '. 
abyssicola  Ad.  &  Reeve)  are  known  in  the  living  state.  Both  are  found  in 
deep  water,  where  they  appear  as  remnants  of  a  fauna  mostly  extinct  in  shal- 
low water.     The  genus  may  be  di\i(lccl  into  subgenera  as  follows  : 

Subgenus  Volutilithes  s.  s. 
Type  V.  spinosa  Lamarck  (PI.  6,  fig.  3,  young). 

Shells  of  small  or  moderate  size,  with  a  small  trochoid  nucleus,  acute  .spire, 
rather  straight  pillar,  axiaily  ribbed  and  transversely  striated,  with  the  ribs 
more  prominent;  plaits  consisting  usually  of  a  stronger  anterior  and  a  num- 
ber of  smaller,  not   very  regular,  crowded,  posterior  ridges;  the   outer  lip  is 
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sliari>,  slightly  rcllcctcd,  Urate  within,  hardly  thickened  ;  the  whorls  are  slightly 
turrited,  usually  coronated  with  angles  or  pointed  spines  at  the  shoulder,  with 
a  sinus  or  inflection  of  the  lip  near  the  suture  and  a  thin  callus  on  the  inner 
lip,  often  continued  over  the  whorl  above  the  line  of  the  suture,  as  in  Harpa. 
Under  certain  conditions  this  callus  may  become  hypertrophied,  and  the 
whorls,  being  continued  over  it,  become  somewhat  irregular  and,  as  it  were,  de- 
formed. Specimens  of  ['  pctrosa  Conrad,  thus  distorted,  were  very  naturally 
referred  by  him  to  Atlileta  under  the  name  of  A.  Tuonieyi. 

In  the  American  Eocene  the  following  species  of  this  group  are  known  : 
/'  pctrosa  Conrad  (+  impressa  Conr.  +  dnniosa  Conr.  +  symmetrica  Conr. 
—  indeiita  Conr.),  f.  Sayana  Conrad,  V.  rngata  Conrad  and  ]'.  [Mitra)  Hale- 
ana  Whitfield.  In  Europe,  ]'.  spinosa  Lamarck,  ]\  liiciaior  and  V.  am- 
bigua  Sowerby  may  serve  as  examples.  V.  califoriiiaiia  Conrad,  turned  out 
to  be  a  distorted  Conns,  and  as  there  was  already  a  Conns  so  na.mf:d,\t  received 
the  name  of  C.  Rcinondi  from  Gabb. 

Subgenus   Volutocorbis  Dall. 

Shell   resembling    Volntilithes,  but   more  slender  and  without  a  coronated 
.shouUier ;  the  sculpture  is  reticulate  and  nodose  or  prickly  at  the  intersections  ; 
the   sutural   sinus  is  less  evident  than  in  Volntilitlics,  and  the  suture  is  some- 
times channelled. 
Type  V.  (  Volutilitlies)  timopsis  Conrad.     Lower  Eocene  of  Alabama. 

In  Europe  V.  lima  Sowerby  and  V.  digitalina  Lamarck  will  serve  as 
examples,  in  the  recent  fauna  V.  abyssicola  Ad.  &  Rve. 

There  are  a  few  species  like  V.  bulbula  and  V.  labrella  Lamarck  which  are 
smooth  or  have  merely  a  carina  on  the  shoulder,  and  when  adult  would  appear 
to  be  out  of  place  in  either  this  or  the  preceding  group.  But  an  examination 
of  the  early  whorls  will  show  that  they  really  belong  to  Volntilithes  proper,  of 
whicii  they  are  merely  aberrant  specific  forms. 

Subgenus  Athleta  Conrad,  1S53. 
Type  A.  rarispi?ia  Lamarck,  Miocene  of  Europe. 

This  is  a  short-lived  type,  exhibiting  but  one  or  two  species.  It  is  fore- 
shadowed by  the  distorted  specimens  of  Volntilithes petrosa  to  which  I  have 
already  referred,  and  which  occur  from  the  lower  Eocene  of  Alabama  (Wood's 
Bluff)  up  to  the  Claiborne  sands  and  the  beds  known  as  Jackson,  overlying  the 
Claiborne,  associated  with  the  undistorted  normal  form,  which  is  always  more 
numerous.  In  America,  however,  the  deposition  of  callus  never  became  nor- 
mal and  regular,  though  in  Europe  A.  rarispina  and  A.ficnlina  Lam.  exhibit 
a  normal,  Cassis-XxVe.  e.xpansion  around  the  aperture  of  what,  without  it,  is  a 
typical  Volntilitlics.  The  establishment  of  the  European  forms  took  place  in 
the  Miocene,  which  period  they  did  not  survive.  The  subgenus  forms  a  short 
side-branch  from  the  typical  I'ohitilithes  stem,  which,  apparently,  started  as  a 
pathologic  variety  in  the  American  ICocene. 
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As  the  era  of  ]'olutilitlics,  especially  the  Eocene  part  of  it,  was  one  when 
the  group  was,  so  to  speak,  pregnant  with  evolutionary  possibilities,  it  is  as 
well  not  to  'attempt  a  fine-drawn  separation  of  its  species  into  sections.  In 
order  to  point  out  the  lines  of  variation,  then  hardly  more  than  specific,  but 
which  have  since  become  differential  of  genera  and  subgenera,  I  will  here  in- 
dicate the  suggestions  which  have  resulted  from  a  study  of  the  material  here- 
inbefore referred  to. 

In  the  Cretaceous  period,  I  believe  the  modifications  of  the  intracapsular 
development  had  already  been  initiated.  The  small  shelly,  trochoid  nucleus, 
which  had  been  inherited  from  the  fusiform  ancestry  of  the  group,  of  course 
existed,  as  we  have  shown ;  the  large  Cymba  nucleus,  which  in  recent  species 
is  associated  with  the  development  of  single  individuals  in  the  matrix  of  the 
parent  and  not  in  a  capsule  deposited  on  some  foreign  object,  had  already  been 
developed.  The  steps  between  these  are  wanting  at  present,  owing  to  the  im- 
perfection of  the  geological  record.  But  I  regard  Rostcllitcs  and  [  \>liitoiiioi-pha 
as  probably  representing  the  ancestry  of  the  true  Volutiliilics  in  our  American 
rocks,  and  Vohitocorbis  and  J'o/ictilithcs  as  the  Eocene  e.xamples  of  analogous 
surface-structure. 

In  the  Eocene,  however,  the  links  between  the  different  branches  of  this 
stock  appear  to  be  pretty  well  indicated.  A  large  series  of  any  one  species 
will  show  occasional  instances  of  variation  in  the  nucleus  to  vary  from  the 
normal  type.  It  tends  to  become  bigger,  more  irregular  and  swollen.  The 
gap  between  I'olutiUthcs  and  Valuta  is  not  wide.  An  enlargement  of  the 
shelly  nucleus,  a  tendency  of  the  sculpture  to  become  more  rounded,  less 
spinose  and  less  sharp ;  and  for  the  ribs  to  become  emphasized  rather  than 
the  spirals  ;  the  failure  of  the  internal  lirae  on  the  outer  lip  and  an  increase  of 
them  on  the  inner  lip  (changes  probably  connected  with  a  widening  of  the 
adductor  attachment  on  the  pillar),  and  the  change  was  accomplished  (see  PI. 
6,  figs.  1,2).  A  careful  study  of  a  series  of  the  specimens  shows  how  very 
slight  the  modification  really  is. 

The  recent  Vohitilithes  Philippiana  has  no  operculum,  but,  being  a  deep- 
water  shell,  this  might  be  a  recent  modification.  I  think  all  the  Eocene  Vo- 
/////^/r?  probably  liad  opercula.  The  dentition  of  the  recent  l^oliitilit/us  \s,  as 
one  might  expect,  rather  generalized  in  form.  It  has  the  wide,  rather  straight 
rhachidian  base  of  Valuta,  but  only  the  three  simple  cusps  oi  Lyria.  We  can 
separate  the  typical  Valuta  {iiiusica  L.)  from  Lyria  by  its  dentition  and  its 
larger  and  more  sculptured  nucleus.  Valuta  thus  typified  would  seem  to  be 
modern  and  not  to  be  definitely  traced  back  of  the  Pliocene,  as  far  as  we  now 
know.  The  Eocene  species  of  this  type  would  better  all  be  referred  to  Lyria, 
of  which  Otacheilus  Conrad  is  a  synonym.  I  find  the  prototype  of  /  'oluta  inusica 
in  the  Miocene  Zy/'/rt  mississippie?isis  Conrdid,  which  is  identical  witli  the  older 
Lyria  costata  Sowerby.      But    the  type  appeared    earlier    in    I*',uro[)e,   as    is 
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witnessed  by  Lyria  liarpiila   of  Lamarck  ami  one  or  two  closely  allied  forms 
from  ]5arton  and  the  Paiis  Basin. 

Section    Volutopupa  Dall. 

There  are  a  few  curious  species  in  the  Paris  Basin  Eocene  which  are  really 
aberrant  species  of  J'ohiti/it/ics,  if  we  may  be  permitted  to  judge  from  the 
characteristics  of  their  sculpture,  which,  as  far  as  it  goes,  is  sharp  with  a  spinose 
tendency.  They  agree  in  having  a  high,  smooth  nucleus  of  many  volutions, 
its  characteristics  being  those  of  the  VobUilithes  nucleus,  but  with  more  whorls, 
indicating  a  longer  intracapsular  life.  I  regard  these  forms  as  constituting  a 
short  lateral  branch  not  extending  higher  than  the  Miocene,  and  not,  as  has 
been  thought  by  some,  precursors  of  the  Vohita  iniisica  type.  For  them  it  will  be 
convenient  to  form  a  section,  Volutopupa,  of  the  genus  Volntilitlies  {^\.  6,  fig.  3  a). 

I  iiave  referred  to  the  short  step  from  ]^oh/ti/ithcs  to  Lyria.  I  figure  a 
species  of  Volutilithes  (Plate  6,  figure  i)  which  needs  only  to  have  the  sharp- 
ness of  its  sculpture  a  little  rounded  and  the  lira;  effaced  from  its  throat  to  be 
an  excellent  Lyria. 

It  is  notable  that  after  Volutilithes  all  the  Volutidcs  are  destitute  of  the 
above-mentioned  lir?e.  Tlie  denticulationsof  the  edge  of  the  lip  as  in  Fiilgoraria 
rupestris  are  a  function  of  the  external  spiral  sculpture  and  have  nothing  to 
do  with  the  true  lirae. 

The  internal  thickening  of  the  outer  lip  in  the  adult  of  some  recent  species 
of  Lyria  has  been  regarded  as  a  systematic  character,  but  this  is  rarely  found 
in  the  fossil  species,  and  is  exceptional  even  in  the  recent  ones.  It  is  a  very 
modern  character,  and  may  be  regarded  as  a  step  toward  the  subgenus  Eiiceta, 
which  I  believe  has  not  been  found  in  a  fossil  state. 

The  bulbous  form  of  shelly  nucleus,  so  well  typified  by  the  recent  Fiilgora- 
ria rupestris,  was  initiated  as  early  as  the  Eocene  in  America.  It  is  very 
difficult  in  rubbed  specimens  to  distinguish  the  bulbous  nucleus  from  some 
variations  of  the  Caricella  nucleus  (see  PI.  7,  fig.  4).  I  ha\e  even  had  my 
doubts  as  to  whether  Fiilgoraria  was  not  Scaphelloid.  Still,  it  seems  pretty 
certain  that  the  protoconch  in  Fiilgoraria  is  really  shelly,  and  in  Eopsep/uea 
membranous.  The  origin  of  the  bulbous  nucleus  is  indicated  by  the 
minutely  bulbous  form  of  the  apex  in  some  individuals  of  Eocene  and 
Miocene  forms  oi  Lyria.  Valuta  viresccns  (PI.  6,  fig.  7)  is  intermediate  be- 
tween the  trochoid  form  of  Valuta  (typical  PI.  6,  fig.  8)  and  the  bulbous  form  of 
Valuta  vexilluni.  It  seems  very  probable  that  the  passage  was  from  the  tro- 
choid to  the  small  bulbous,  and  from  this  to  the  large  trochoid  and  large 
bulbous  nucleus,  respective!}-.  I  figure  the  tip  of  an  unpublished  Eocene 
species  of  Valuta  or  allied  genus,  being  an  excellent  example  of  the  initiatory 
bulb  and  the  only  specimen  I  have  seen  of  the  species  (Plate  6,  figure  5  a). 
The   sculpture,  as  far  as  it  goes,  is  that  of  Volutilithes. 

As  regards  the  Volutas  with  a  Melonoid  nucleus,  which  is  not  represented, 
as  far  as  I  can  discover,  in  any  stratum  older  than  the  Quaternary,  it  is  impos- 
sible, in  our  present  ignorance  of  the  biography  of  the  living  Volutas,  to  say 
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whether  it  is  capsular  in  its  development  or  whether  these  forms,  like  Mclo, 
are  viviparous.  They  e\'idently  tend  toward  the  t\-pe  o{  McU\  antl  it  would  not 
be  surprising  to  find  the  larva!  progress  similar. 

As  to  the  recent  Volutidce,  the  invaluable  researches  of  Messrs.  Crosse  and 
Fischer  have  brought  together  conveniently  nearly  all  that  is  known,  and  it 
would  savor  of  impertinence,  in  the  absence  of  any  substantial  addition  to  our 
knowledge,  if  the  writer  should  attempt  to  travel  over  the  same  ground. 

Scaphelloid  Scries. — I  have  repeatedly  referred  to  the  presence  of  viviparous 
volutes  {Eiicymba)  in  the  Cretaceous  and  Eocene.  Viviparit}-  or  capsular 
protection  would  seem  to  be  indispensable  for  larva;  of  these  forms  with  a 
membranous  protoconch.  Those  forms  with  small  larvae  are  capsular  and  the 
others  viviparous  at  the  present  day.  The  initiation  of  the  capsular  or  Cari- 
cel/a-typt  is  wrapped  in  obscurity.  I  have  from  the  lowest  Eocene  bed  im- 
mediately covering  the  Ripley  group  of  Mississippi  a  perfectly  normal,  though 
slender,  species  {C.  Leand).  In  Britain  the  lowest  Eocene  affords  a  similar 
species  (C".  Weilicrelli  Sowerby).  Thence  to  the  present  day  the  course  of  de- 
velopment of  the  Scaphelloid  series  is  uninterrupted  and  coherent,  as  my  list 
will  show.  The  Caricellas  were  badly  classed  by  Conrad  in  accordance  with 
trivialities  of  form.  A  short  branch  or  offshoot,  paralleling  in  the  Scaphelloid 
series  Volutopiipa  in  the  Volutoid  series,  is  afforded  by  the  group  of  forms  in 
the  Paris  Basin  which  have  been  called  Eopsepluea  by  Dr.  Fischer.  Their 
surface-characters  are  intermediate  between  Volutilithes  and  Fidgoraria,  and 
they  have  the  plaits  of  Volntilithes. 

Still,  a  careful  scrutiny  of  the  shells  leads  me  to  believe  that  the  pointed 
nucleus  is  secondary,  as  in  Caricclla  and  Auri)iia. 

Subgenus  Caricella  Conrad,  1835. 
Plate  6,  figs.  9,  II  ;  Plate  7,  fig.  3. 
Types  C.  [Titrbittella)  prcetenuis  An<\  C.  {T.)  pyruloides  Conrad,  1832-3. 

This  group  is  varied  in  form  from  elongate-fusiform  to  short  and  Melonoid  ; 
its  surface  is  smooth  or  variously  sculptured  ;  the  pillar  has  three  or  more 
sharp,  clear-cut  plaits  which  vary  in  their  inclination  with  the  coil  of  the  shell  ; 
the  suture  is  usually  appressed  and  rarely  lineated  ;  the  outer  lip  recedes  in  a 
marked  way  to  the  suture  ;  the  canal  is  wide ;  the  outer  lip  is  slightly  recurved 
and  simple  ;  the  nucleus  shows  an  elevated  point  when  perfect,  and  the  early 
whorls  have  a  spirally  striate  sculpture,  sometimes  ribbed  like  Volutilitlies, 
without  reference  to  the  sculpture  or  smoothness  of  the  rest  of  the  shell;  the 
coloration  is  sometimes  preserved,  and  consisted  of  dark  (red?),  squarish  spots 
in  spiral  series  on  a  lighter  ground, as  in  the  recent  Scapliellajunouia. 

I  regard  Caricella  as  a  subgenus  oi  Scaphella,  as  typified  by  S.Jiinonia,X.\\c 
latter  name  being  the  earliest.  The  persistence  of  the  peculiar  sculjjture  on 
the  early  whorls  and  of  the  pattern  of  coloration  from  the  beginning  of  the 
Tertiary  to  the  present  day  is  a  remarkable  instance  of  the  preser\ation  of  what 
appear  to  be  very  unimportant  characters. 
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In  Anuiica,  Car/ci-//tt,as  far  as  known,  is  confined  to  the  Eocene  and  com- 
prises, beside  the  above-mentioned  t>'[)ical  species,  C.  doliata,  prisca,  demissa, 
pyniloidis.  Maris,  and  subangulata  Conrad;  C.  Hei/prini  Da.\\  i^C.  Baudoni 
ilcilprin,  I'loc.  A.  N.  S.  l88o,  pi.  xx.  fig.  15,  not  of  Desliayes),  C.  rcliculuta 
.\ldricii.  C.  Lcaiia  M\<\  C.  podagrina  Dall ;  and  abroad  C.  I lu'^/icnf/i  Sowerhy, 
There  is  one  Eocene  .species,  Voliita  Sliowalleri  of  Aldrich,  which  seems  to 
make  a  passage  to  Scaphe/la  proper  by  way  of  the  Miocene  5".  solitaria  Con- 
rad, and  toward  Aiirinia  b\-  way  of   Volutifusiis  typiis  Conrati. 

Genus  LAPP  ARIA  Conrad,  1855. 
Plate  6,  fig.  6. 
Type   iinira  ditmosa  Conrad,  ClaibDrne  sand?,   1855  =  Milra  pactilis  Conrad,   1833,  and 
Valuta  dubia  H.  C.  Lea,  1841. 

This  Eocene  offshoot  from  the  Scapliella  series  is  characterized  by  the 
Caricella  nucleus  and  sculpture  of  early  whorls;  by  a  solid,  compact  mitriform 
shell  of  which  the  aperture  does  not  exceed  half  the  length  of  the  whole  shell; 
by  a  short  recurved  canal  with  a  w'ell-marked  siphonal  fasciole;  four  stout  sub- 
equal  plaits,  counting  that  on  the  edge  of  the  pillar  ;  and  by  a  tendency  to 
nodulation  or  projecting  sharp  spires  on  the  shoulder  of  the  whorl.  There 
are  three  nominal  species,  the  variations  of  which  are  such  that  I  expect  fur- 
ther study  will  reduce  them  all  to  varieties  of  one  form,  undcv  pacU/is,  the  old- 
est specific  name.  The  other  names  are  Mitra  dumosa  Conrad  and  Mitra 
Moorcana  Gabb.  Taken  together,  they  extend  from  the  early  to  the  later 
Eocene,  but  are  not  known  in  the  Miocene  at  present. 

Tiiese  shells  are  Scaphellas  in  the  larval  and  adolescent  .state,  and  take  on 
mitroid  characteristics  only  near  maturity.  No  true  Mitra  exhibits  such  a 
nucleus,  and  they  are  beyond  a  doubt  properly  referred  to  the  Volutidce.  where 
their  peculiar  characters  entitle  them  to  generic  rank.  This  group  probably 
originated  about  the  same  time  as  Cariccl/a,  and  from  the  same  stock. 

Genus*  SOAPHELLA  Swainson,  1832. 
Plate  7,  figure  9. 
Scaphclla  (Swainson)  Dall,  Blake  Gastropoda,  Bull  Mus.  Comp.  Zool.  xviii.  p.  147,  1889. 
Type  Scaplielta  {Volitta)  junoni-i  Hwass;  Florida  Strait. 

Scaphclla  as  above  typified  is  the  descendant  in  one  line,  as  Aitrinia  is  in 
another,  from  the  Eocene  CariccUas.  Every  character  of  both  can  be  fore- 
shadowed by  that  exhibited  by  some  of  the  Eocene  shells.  In  C.  prisca  we 
have  definitely  exhibited  the  color-pattern  alike  of  Scaphclla  junonia  and  Auri- 
nia  dubia.  The  odd  little  riblets  on  the  early  whorls  of  C.  prisca  are  paral- 
leled in  every  recent  species  of  Aiiriiiia,  as  is  the  fine  spiral  striation.  But  the 
plaits  are  more  like  those  of  Scaphclla  ;  in  Auriina  they  are  fewer  in  number 
and  obsolete  toward  maturity.  The  pillar  is  usually  pretty  straight  in  Cari- 
cella, but  in  C.  prisca  it  is  curved.  It  is,  in  fact,  impossible  to  frame  an\-  diag- 
nosis which  shall   include  the  recent  and  fossil   Scaphellas  and  at  the  same 
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time  exclude  Caricclla.  Nevertheless,  the  latter  forms  a  convenient  group 
from  which  the  typical  Scapliella  is  separated,  in  most  cases,  by  its  more  fusi- 
form shape,  more  cancellated  early  whorls,  wider  canal  anteriorly,  and  less 
arched  middle  outer  lip.  In  the  type  (recent)  of  Scapliella  the  nucleus  has  no 
elevated  point,  but  the  Pliocene  forms  of  the  genus  make  a  transition  toward 
Caricclla  in  this  respect.  The  plaits  of  Scapliella  are  flatter  and,  in  harmony 
with  its  more  fusiform  shape,  generally  more  anterior  and  more  oblique. 

Scapliella  begins  in  the  Eocene  with  such  species  as  S.  Slunvalteri  Aldrich, 
which  are  intermediate  between  Scapliella  and  Aitriiiia.  This  line  is  taken  up 
in  the  Miocene  by  ^.  solitaria  Conrad,  which  has  the  same  color-pattern  as  5. 
junonia.  In  the  upper  (Miocene)  bed  at  Alum  Bluff,  Fla.,  occurs  the  first 
typical  Scapliella,  S.  Trciilwlniii  T.  &  H.,  followed  by  S.floridana  Heilprin,  in 
the  American,  and  S.  Lainberti  Sby.,  in  the  European  Pliocene,  and  the  well- 
known  S.  junonia  of  the  existing  epoch. 

Subgenus   Aurinia  H.  &  A.  Adams,   1853. 

Plate  7,  figures  2,  4,  5,  7. 
Volulifiisus  Conrad,  1862. 

Aurinia  Dall,  Blake  Gastr.,  Bull.  Mus.  Conip.  Zool.  xviii.  p.  147,  1S89. 
Type  Aurinia  dubia  Broderip,  Florida  reefs. 

This  group  is  separated  from  Caricclla  And  the  typical  section  of  the  genus 
Scapliella  by  the  small  number  and  eventual  obsolescence  of  its  columellar 
plaits.  It  seems  also  to  have  lost  its  radula  and  jaw,  and  the  recent  species 
offer  a  parallel  in  the  general  senility  of  several  of  its  characters,  compared 
with  its  fossil  ancestry,  with  the  senile  degeneration  described  by  Hj^att  in 
certain  Ammonites.  The  young  shell,  with  sharp  plaits  and  distinct  sculpture 
recalls  the  Eocene  Caricclla  and  Volutocorbis ;  the  adult,  with  its  nearly 
smooth  surface  and  obsolete  plaits,  exemplifies  the  loss  of  emphasis  commonly 
associated  with  old  age. 

In  the  Miocene  we  have  Aurinia  uiutabilis  Conrad  (sp.)  ;  A.  virginiana 
Conrad  (MS.),  which  is  the  same  as  A.  typus  Conrad  (which  name  must  be 
changed,  as  it  is  not  the  type  or  even  typical) ;  A.  dubia  Broderip,  A.  obtusa 
Emmons  (-sp.)  ;  and  an  undescribed  species  witli  nineteen  exceptionally  strong 
ribs  on  the  upper  whorls,  fine  spiral  striation  and  four  plaits  on  the  pillar. 

A.  dubia  (PI.  7,  figure  4)  may  be  known  b)-  its  thin  shell,  verj-  straight  pil- 
lar, and  two  obsolete  plaits  when  adult. 

A.  mutabilis  has  a  nearly  straight  pillar,  two  plaits  and  a  small  though  char- 
acteristic nucleus.  It  grows  larger  than  A.  dubia,  and  is  often  very  like  it,  but 
exhibits  a  perplexing  tendency  to  vaiy.  Conrad's  figure  of  the  type  shows  a 
series  of  small  riblets  at  the  suture  on  the  upper  whorls. 

A.  obtusa  Itmmons  (PI.  7,  fig.  7)  has  two  [)laits  and  a  wide,  very  large  nu- 
cleus. It  is  evidently  distinct  from  the  preceding,  but  is  so  far  only  known 
from  young  shells. 

A.  virginiana  Conrad.     I  find  this  manuscript  name  of  Conrad's  ajjplying 
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to  his  I'olutifusus  typiis,  an  inapplicable  name,  which  is  misleading  and  cannot 
be  retained.  It  is  quite  possible  tliat  this  is  the  adult  of  A.  ohiusa  Kmmons, 
thougli  we  have  not  yet  a  connecting  series.  This  species  has  the  aspect  of  A. 
muiabilis,  but  has  a  strongly  curved  canal,  is  much  smaller  when  adult,  and 
has  the  two  plaits  quite  large  and  strong  in  what  seem  to  be  adult  specimens. 
This  feature,  if  permanent,  would  conflict  with  the  characteristics  of  the  rest 
of  the  group,  but  more  material  is  needed  to  decide  the  question. 

The  undescribed  species  is  represented  by  a  fragment  in  the  Philadelphia 
collection,  but  as  it  has  lost  the  nucleus  and  base,  it  may  prove  to  be  a  Sca- 
pliella  when  a  complete  specimen  is  secured. 

In  the  Pliocene  A.  diibia  persists,  and  is  also  a  member  of  the  e.xisting 
fauna,  together  with  two  species  not  known  as  fossils,  A.  robusta  and  A.  Gould- 
iana  Dall  (PI.  7,  figs.  2,  5),  on  the  southeastern  coast  of  the  United  States. 

The  fragment  upon  which  Conrad  founded  his  Mtgaptygma  sinitosa  has  a 
general  resemblance  to  Scaphclla  Trcnholmii,  but  shows  a  much  more  curved 
base  and  three,  or  possibly  four,  plaits.  These  have  the  aspect  of  being  dis- 
eased, and  their  characters  may  eventually  prove  pathologic.  There  is  no 
doubt,  whatever  it  is,  that  it  ranges  somewhere  in  the  Scapheiloid  series. 

There  is  some  reason  for  thinking  that  the  genus  Halia  Risso,  Pliocene 
and  recent  in  P^uropean  waters,  may  be  the  last  term  of  degeneration  in  this 
direction,  having  lost  all  its  plaits  and  holding  much  such  a  relation  to  Anri- 
itia  as  does  Gnivi/lea  of  Watson,  also  a  deep-water  and  degenerate  type. 
Prmiocator  Watson  should,  from  its  published  characters,  belong  in  this  vicin- 
ity; its  posterior  sinus,  as  in  Harpa,  is  not  homologous  with  that  of  Plcuro- 
toma,  but  simply  allowed  the  passage  of  a  fold  of  the  mantle  by  which  the 
glaze  covering  the  spire  was  deposited,  much  as  in  Liopcplitvi. 

Genus  CYMBA  Broderip  &  Sowerby,  1826. 
Type  Cymba  ( Voluta)  oila  Linii^,  European  seas. 

This  group  is  distinguished  by  its  viviparous  habit,  its  superficial  glaze,  its 
animal  too  large  to  fully  enter  the  shell,  its  spire  uncrowned  by  a  row  of  spires, 
and  its  mammiform,  enormous  secondary  nucleus.  The  pillar  is  twisted,  the 
shell  thin,  elongate  and  rather  narrow  (compared  with  Mclo),  the  suture,  or  the 
whorl  near  it,  usually  channelled  or  turrited,  and  the  spire  nearly  involute. 

The  synonymy  is  confused  and  I  shall  not  attempt  an  e.xhibit  of  it  here, 
but  I  believe  the  name  of  Cymba  to  be  entitled  to  acceptance. 

It  is  known  only  in  the  later  Tertiary  beds  and  has  never  been  an  inhabit- 
ant of  North  America  or  the  adjacent  seas. 

Sul)genus   Eucjrmba  Dall. 
Plate  7,  figure  i. 
Type  E.  ocalana  Dall,  Upper  Eocene  of  Florida. 

Shell  shaped  like  Fidgiir  when  young,  with  a  slender,  long  canal  and  fig- 
shaped  body,  the  adult  subglobular,  large;  nucleus  lenticular,  large,  laterally 
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bent,  secondaty  ;  axis  straight  with  tour  sharp,  ele\-ated  plaits  ;  shell  thin,  un- 
sculptured,  without  superimposed  glaze  ;  spire  short,  the  early  whorls  spirally 
striate;  outer  lip  simple,  thin,  arched  forward  toward  the  middle,  receding 
somewhat  at  the  suture,  which  is  distinct,  but  not  channelled. 

This  group  is  nearly  related  to  Caricclla  and  seems  to  have  preceded  it,  as 
there  are  several  Cretaceous  species,  notably  l^oluta  dcpcrdita  Goldfuss,  which 
should  probably  be  referred  to  it.  It  is  sufficiently  distinguished  from  Cyinlui 
proper,  which  may  be  descended  from  Eiicyiuba,  though  this  is  not  \et  defi- 
nitely established. 

This  completes  the  review  of  the  group  comprising  the  American  fossil 
Volutidce.  I  have  made  no  attempt  to  investigate  the  family  as  a  whole  for 
want  of  satisfactory  material  and  time,  but  believe  that  when  a  thorough  re- 
view of  the  whole  family  is  attempted,  the  suggestions  of  the  present  sketch 
may  prove  of  importance. 

It  now  remains  to  enumerate  and  describe  the  species  connected'  with  the 
present  investigation,  with  which  I  shall  include  a  few  which  are  necessar\-  for 
illustration,  but  which  do  not  form  part  of  our  Florida  collection. 

Liopeplum  Spillmani  Dal  I. 
Plate  6,  figure  12. 
?  Valuta  Spillmani'X\xon\'c\\  Proc.  Acaci.  Mat.  Sci.  Phila.  vii.   p.  169,  1S55.     Cretaceous  of 
Alabama. 

Shell  small,  rather  thick,  with  the  spire  shorter  than  the  aperture  and  the 
whole  surface  covered  with  a  thin  and  biilliant  glaze  ;  nucleus  minutt.-,  "  tro- 
choid," in  the  adult  obscured  by  glaze  ;  subsequent  whorls  five,  constricted 
in  front  of  the  closely  apprcssed  suture  ;  spiral  sculpture,  on  the  early  whorls, 
of  narrow,  shallow,  close-set  grooves,  strongest  behind  the  periphery,  on  the 
last  whorl  obsolete,  except  near  the  canal ;  transverse  sculpture,  beside  incre- 
mental lines,  comprised,  on  the  early  whorls,  of  15-20  close-set,  small,  distinct 
riblets,  strongest  on  the  periphery  and  gradually  becoming  obsolete  cibout  the 
third  whorl ;  these  riblets  are  rounded  and  cross  the  whorl  without  fle.xure 
nearly  at  right  angles;  beside  the  general  thin  coat  of  glaze  which  covers  the 
whole  shell,  there  is  a  special  deposit  on  the  periphery,  growing  thicker  as  the 
whorls  increase,  but  more  rounded  and  less  prominent  than  '\\\  L.  liodcrvia  ; 
the  last  whorl  has  its  greatest  diameter  in  front  of  the  fasciole  near  the  suture 
and  gradually  tapers  thence  anteriorly  ;  the  aperture  is  narrow  and  long  ;  the 
canal  not  constricted,  but  rather  deeply  sulcate,  making  a  well-marked  siphonal 
fasciole.  Outer  lip  simple,  smooth  inside,  receding  near  the  suture  and  toward 
the  canal ;  pillar  nearly  straight,  with  a  thin  wash  of  callus,  perhajis  more 
prominent  after  maturity,  with  two  distinct  but  feeble  plaits,  which  are  partly 
obscured  by  callus  ;  near  the  posterior  sinus  of  the  aperture  is  a  large  mass  of 
glaze  which  on  the  last  whorl  is  deposited  a  little  below,  but  in  the  others 
upon,  the  periphery.  Lon.  of  shell  41.0  ;  of  aperture  25.0;  max.  hit.  of  shell 
17.0  mm. 
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The  .si)ecinicn  figured  comes  from  the  Ripley  sands  at  tlie  summit  of  the 
Cretaceous  formation  in  Tippah  Co.,  Mississippi. 

This  is  an  extremely  elegant  shell,  notable  for  its  brilliant  surface.  I  feel 
little  doubt  that  it  is  identical  with  Tuomey's  imperfectly  described  and  un- 
figured  species  of  1855.  In  the  figure  the  spiral  lines  of  the  early  whorls  and 
on  the  pillar  are  less  prominent  than  the>-  are  on  the  shell,  being  perfectly 
visible  through  the  glaze  on  the  specimen,  but  too  much  covered  to  affect  the 
sculpture  of  the  surface.  I  am  indebted  for  specimens  for  study  and  figuring 
to  Dr.  C.  A.  White,  in  charge  of  the  Division  of  Mesozoic  Paleontology  of  the 
U.  S.  Geological  Sur\'e)-. 

Liopeplum  subjugosuin  Dall. 
Plate  6,  figure  12  a. 
?  fo/ii/a jiijrosa  Tuomey,  Proc.  Acad.  Nat.  Sci.  Phila.  vii.  p.  169,  1S55;  not  of  Sovverby. 
yoliila  subJHgosa  Gabb,   Proc.   Acad.    Nat.   Sci.   Phila.    for  1S61,    p.  149.     Cretaceous  of 
Alabama. 

Shell  thick,  brilliantly  glazed  with  five  (or  more)  whorls;  nucleus  small, 
whorls  turrited ;  spiral  sculpture  of  a  few  weak  threads  on  the  foremost  part 
of  the  shell  on  and  near  the  siphonal  fasciole  and  mostly  buried  in  callus ; 
transverse  sculpture  of  (on  the  last  whorl)  fourteen  or  fifteen  rounded,  thick, 
strong  waves,  beginning  at  the  shoulder,  which  they  coronate,  and  extending 
about  one-third  of  the  way  forward  with  equal  or  narrower  interspaces  ;  these 
ribs  or  waves  cease  quite  suddenly,  and  on  the  preceding  whorls  their  anterior 
terminations  are  covered  by  a  spiral  elevated  ridge  of  callus,  which  over- 
shadows the  obscure  suture  from  which  it  is  separated  by  a  narrow  space,  thus 
forming  between  the  ribbed  shoulder  of  one  whorl  and  the  .spiral  callus  of 
the  other  a  deep  channel  ;  aperture  long  and  narrow,  the  canal  not  con- 
stricted ;  outer  lip  simple,  nearly  straight  in  the  middle,  receding  deeply  be- 
tween the  suture  and  the  shoulder,  thus  making  a  sinus  for  the  glaze-secret- 
ing process  of  the  mantle;  pillar  concave  in  the  middle,  a  little  twisted,  with  a 
strong  siphonal  fasciole  upon  which  in  tlie  adult  is  a  thick  mass  of  callus  on 
the  anterior  half,  on  which  ride  one  weaker  posterior  and  three  strong  an- 
terior plaits,  behind  which  on  the  body  of  the  whorl  there  is  only  a  tiiin  layer 
of  callus.  Appro-xiniate  dimensions  of  adult  :  Lon.  45.0;  Ion.  of  aperture  28.0  ; 
max.  diam.  16.0  mm. 

Ripley  sands  of  Tip[)ah  Co.,  Miss.,  Mr.  Stanton. 

These  specimens,  being  very  soft,  are  mostly  crushed  or  broken,  but  the 
characters  can  be  made  out  and  the  remarkable  and  elegant  sculpture  cannot 
be  mistaken.  The  brilliancy  and  lustre  of  the  glaze  would  make  this  shell,  if 
perfect,  one  of  the  most  beautiful  and  attractive  of  our  fossils.  Tiie  specimen 
figured  had  the  sculpture  of  the  back  best  preserved,  but  this  and  other  treas- 
ures of  the  Ripley  sands  will  doubtless  be  fully  illustrated  by  Dr.  C.  A.  White 
in  his  promised  .study  of  that  fauna. 
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Volutilithes  precursor  Dall. 
Plate  6,  figure  i. 

Shell  subfusiform,  six-whorled ;  nucleus  small,  spiral  sculpture  of  the 
usual  threads  near  the  canal  anteriorl)',  fading  away  toward  the  peripherj'  and 
appearing  again  on  and  behind  the  shoulder ;  transverse  sculpture  of  twelve 
or  more  rather  rounded,  not  much  elevated  ribs,  which,  on  the  last  whorl  of 
the  adult,  are  a  little  sharper  by  having  a  long  anterior  and  a  short  posterior 
slope,  which  gives  them  a  sort  of  flattened  appearance ;  they  pass  clear  over 
.  the  shell  and  are  sharpest  at  the  periphery,  while  in  most  species  of  this  group 
in  American  rocks  the  ribs  are  most  prominent  on  the  shoulder  and  become 
obsolete  on  the  body  ;  suture  appressed,  the  whorl  in  front  a  little  constricted, 
with  a  tendency  to  small,  prickly  points  at  the  shoulder;  aperture  narrow, 
outer  lip  simple,  thickened  at  the  ribs,  but  not  varicose,  strongly  Urate  within  ; 
inner  lip  with  a  wash  of  callus  anteriorly  and  two  well-marked,  subequal,  clear- 
cut,  distant  plaits ;  canal  a  little  constricted,  nearly  straight,  deeply  notched, 
forming  a  fascicle.  Max.  Ion.  of  shell  28.0;  of  aperture  20.0 ;  max.  diam.  13.0 
mm.  A  fragment  indicates  a  length  of  aperture  sometimes  attained  of  34.0  mm., 
corresponding  to  a  shell  47.6  mm.  in  length. 

The  .specimens  are  of  Eocene  age,  the  locality  half  a  mile  cast  from  Wheel  ock, 
Texas. 

This  shell  has  been  figured  as  showing  the  tendency  toward  the  surface- 
characters  of  Zjv/rt  and  the  slight  conchological  gap  separating  these  forms. 
Its  nearest  relative  is  V.  rugatiis  Conrad,  which  is  found  in  the  same  stratum, 
and  from  which  its  sculpture  distinguishes  it  with  sufficient  clearness.  It  will 
be  observed  that  the  plaits  are  not- crowded  by  callus,  as  is  commonly  the  case 
in  this  genus,  and  I  may  add  that,  in  one  specimen,  a  feeble  third  plait  lags 
behind  the  others  within  the  shell. 

Lyria  pulchella  Sowerby. 
Plate  4,  figure  3. 
Valuta  pulchella  Sby.,  Quart.  Journ.  Geol.  Soc.  Lond.  vi.  p.  46,  pi.  ix.  fig.  4,  1850. 

Miocene  of  Santo  Domingo  and  of  the  silex-beds  at  Ballast  Point,  Tampa 
Bay,  Florida. 

I  obtained  a  single  young  specimen,  distinctly  of  Sowerby's  species,  near 
Ballast  Point.  I  regard  it  as  quite  distinct  fioyi  the  following  species,  if  the 
specimens  observed  have  normal  characters. 

Lyria  zebra  Heilprin. 
Valuta  (Lyria)  zebra  Heilprin,  Trans.  Wagner  Inst.  i.  p.  no,  pi.  15,  fig.  46,  18S7.     Not 
Valuta  zebra  Leach,  Zool.  Misc.  i.  pi.  12,  fig.  i,  1814  ;  Sowerby,  Thes.  Conch,  i.  p.  195,  pi. 

53,  figs.  83,  84,  1847. 

Ballast  Point  sile.x-beds,  Willcox,  Burns  and  others. 

The  young  of  this  species  run  very  close  to  L.  harfmla  Lam.,  but  the  adults 
are  quite  distinct. 
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Lyria  musicina  Heilpriii. 
yolula  mitsicinx  Heilprin,  Trans.  Wagner  Inst.,  vol.  i.  p.  109,  pi.  15,  fig.  45,  18S7. 

Upper  Eocene  at  Richards'  quarry,  Ocala,  Florida,  Wilicox ;  Lower  Mio- 
cene of  Chipola  River,  West  Florida,  near  Bailey's  Ferry,  corresponding  to 
the  lower  stratum  at  Alum  Bluff,  and  also  at  the  silcx-beds.  Ballast  Point, 
Tampa,  by  Messrs.  Burns,  Wilicox,  Shepard  and  others. 

This  species  has  the  thickened  and  reflected  lip  and  small,  tliough  some- 
times inflated,  nucleus  oi Lyria.  No  differences  can  be  detected  between  the  Ocala, 
Tampa,  and  Chipola  specimens.  It  grows  to  a  large  size  :  one  of  my  specimens 
measures  62.0  mm.  long  by  30.0  mm.  in  maxitnum  diameter.  It  has  six  strong 
and  five  accessory  plaits,  generally,  though  the  number  is  not  absolutely  con- 
stant. 

Lyria  costata  Sowerby. 
Plate  6,  figure  2. 
Voliila  cosla/a  (Brander)  Sowerby,  Min.  Conch,  iii.  163,  pi.  cc.xc.  figs,  i,  2,  4,  1821. 
Volula  sp.  Lesueur,  Walnut  Hills  Foss.,  pi.  4,  fig.  13,  1S29. 
Fulgoraria  iiiississippierisis  Conrad,  Journ.  Acad.   Nat.   Sci.    Pliila.  i.   2d  ser.  p.   119,  pi. 

13,  fig.  I  (bad  !),  Aug  ,  184S. 
Olocheilnsniississippiensis  Conrad,  Am.  Journ.  Conch,  i.  p.  24,  1S65. 

Upper  Eocene  of  Vicksburg  beds  at  Vicksburg,  Miss.,  also  in  the  Red 
Bluff  horizon  of  about  the  same  age  at  Carson's  Creek,  W^ayne  Co.,  Alabama, 
and  at  Walnut  Hills,  Miss.  (Lesueur).     Eocene  of  Britain. 

The  genus  Otocheilus  Conrad  was  never  described.  It  is  absolutely 
synonymous  with  Lyria.  This  species,  and  an  unfigured  and  unidentifiable 
0.  ?icrcidis  Conrad,  were  the  types  ;  the  latter  was  the  second  species.  The 
figures  given  by  Sowerby  are  bad,  his  description  is  applicable  only  to  the  im- 
mature shell.  Conrad's  figure  is  also  uncharacteristic.  From  study  of  authen- 
tic specimens  from  both  sides  of  the  Atlantic,  I  am  prepared  to  say  that  they 
are  specifically  identical  and  have  not  even  varietal  differences.  I  have  figured 
it,  partly  for  comparison  with  the  Volutilitlies  previously  mentioned,  and  partly 
in  order  that  its  true  characters  may  be  understood.  It  is  the  precursor  of  the 
Miocene  L.  musicina  Heilp.     The  .specimen  figured  is  32.0  mm.  in  length. 

The  Red  Bluff  specimens  are  a  little  rounder  in  the  ribs,  and  the  early 
whorls  are  straighter-sided  than  in  those  from  Vicksburg.  But  these  differ- 
ences are  not  specific.  It  is  curious  that  original  specimens  from  Conrad  and 
an  English  one  received  from  J.  Sowerby  by  Dr.  Lea  are  more  exactly  similar 
than  American  specimens  from  different  localities  are  to  each  other.  The 
differences  shown  by  suites  of  specimens  of  recent  Lyrias  and  by  ]'o/uta 
musica  give  us  a  suitable  idea  of  how  much  stress  should  be  laid  on  these 
trifling  mutations  in  the  fossil  specimens.  It  is  not  enough  to  have  a  large 
suite  from  one  locality.  A  series  from  a  wide  geographical  range  can  alone 
give  a  clue  to  the  range  of  specific  variation. 
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Scaphella  (Caricella)  Leana  Dall. 

Plate  6,  figure  9. 

Shell  small,  elongate-fusiform,  of  five  or  six  whorls ;  nucleus  small,  with  a 
distinct  spur  or  elevated  point  (which  formation  may  conveniently  be  termed 
the  cnlcarelhx)  and  composed  of  one  whorl  ;  suture  closely  appressed,  the 
whorl  somewhat  constricted  in  front  of  it ;  the  whole  shell  sculptured  with 
small,  subequal,  close-set,  flattish  spiral  threads,  across  which  the  incremental 
lines  are  hardly  perceptible  ;  aperture  longer  than  the  spire,  narrow,  with  a 
faint  recession  at  the  suture  (not  well  shown  in  the  figure,  which  is  too  straight 
at  this  point)  and  a  long,  narrow,  straight  canal ;  pillar  with  no  siphonal  fasci- 
ole,  a  thin  glaze  anteriorly,  and  four  thin,  sharp,  well-elevated  plaits,  of  which 
the  anterior  is  the  least  pronounced;  canal  not  constricted  off;  outer  lip  sim- 
ple.    Lon.  of  shell  26.0;  of  aperture  18.O;  max.  lat.  of  shell  8.0  mm. 

Lower  Lignitic  series,  Prairie  Creek,  Wilcox  Co.,  Alabama,  in  the  clays 
(No.  5)  just  above  the  Nautilus  rock  or  Eiiclimatoceras  limestone. 

This  is  the  earliest  and  smallest  and  one  of  the  neatest  species  of  the 
Caricella  group  so  far  known.  It  resembles  in  miniature  the  Miocene  Sca- 
pliella  Tj'euhohiiii  and  has  entirely  shaken  off  any  characteristics  of  l^o/iiti/it/ics, 
if  it  ever  had  ancestors  of  that  type.  The  contrast  between  such  a  species  as 
this  and  the  capacious,  heavy  forms  like  Caricella  suhangiilata,  which  appeared 
later  on,  is  very  marked  ;  but  in  the  decline  of  the  group  the  last  (Oligocene) 
species  of  Caricella,  C  deinissa  Conrad,  returns  to  very  much  such  a  form  as 
this  first  species  exhibits. 

The  Nautilus  rock  is  the  first  fossiliferous  Eocene  bed,  and  lies  inmiedi- 
ately  over  the  Cretaceous  Ripley  beds.  It  contains,  beside  the  Nautilus  Ulriclii 
White,  a  number  of  gigantic  Cerithia  like  those  of  the  Paris  basin,  which  liavc 
not  hitherto  been  recognized,  but  have  been  referred  to  Cheninitzia  (Conrad) 
and  Turritclla,  partly,  no  doubt,  on  account  of  their  inferior  state  of 
preservation. 

Caricella  podagrina  Dall. 

Before  examining  the  type  of  C  subangjilata  as  figured  by  Wailes  and 
named  by  Conrad,  I  had  supposed  the  present  shell  to  be  subaiigulata,  and 
the  true  suhangulata  to  be  undescribed,  and  in  this  way  it  comes  that  the  lat- 
ter is  figured,  and  the  present  species  not  so.  The  differences,  however,  are 
few  and  easily  pointed  out.  C  podagrina  differs  from  C.  pyruloidcs,  and 
especially  from  C.  subangulata  (under  which  name  I  Iiave  received  it  from  Mr. 
Aldrich),  by  its  much  more  sunken  spire,  the  tops  of  the  whorls  being  flat  or 
excavated;  by  the  last  whorl  with  a  marked  but  not  sharp  angulation  at  the 
shoulder,  and  wider  anteriorly  ;  and  by  the  sutural  edge  of  the  last  whorl, 
which  is  elevated  and  rounded,  dropping  suddenly  to  the  suture  instead  of 
being  smoothly  appressed  against  it.  Wailes'  figure  docs  not  show  the  suture 
of  subangulata  accurately.       C.  podagrina  is  also  larger,  much  more  solid  and 
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hca\'_\',  with  a  less  polishotl  surface, tuul  belongs  to  a  much  earlier  geological 
horizon. 

The  nucleus  is  large  ami  blunt,  followed  b}-  about  four  whorls,  which  are 
spirally  striated  and  show  well-marked  incremental  lines.  Between  the  angle 
and  the  sutural  sinus,  which  last  is  empliasized,  the  lip  is  somewhat  conca\e. 
In  front  of  the  angle  it  is  nearly  straight.  There  are  four  strong  columcllar 
plaits.  There  are  no  traces  of  color  on  the  outside  of  the  shell,  but  tiie  mid- 
dle layer  of  the  shell,  when  exposed  by  erosion,  is  of  a  very  dark  color,  when 
well  preserved.  In  full-grown  specimens  there  is  a  rather  thick  callus  on  the 
body-whorl.  The  species  reaches  a  size  of  90  x  70  mm.  The  plaits  arc 
rather  thicker  and  closer  together  than  in  C.  subangulata  of  the  same  size. 

Specimens  have  been  received  only  from  the  Upper  Lignitic  group  of  the 
Alabama  Eocene,  considerably  below  the  Claibornian,  and  were  collected  at 
Bell's  and  Gregg's  Landings,  Alabama. 

Scaphella  (Caricellal  subangulata  Conrad. 

Plate  6,  figure  11. 

Carkella  subangulata  Conrad,  Wailes'  Gaol.  Miss.,  p.  289,  pi.  .\v.  tig.  S,  1854.     Proc.  Acad. 

Nat.  Sci.  vli.  p.  257,  1S55. 

Shell  rather  large,  thick,  short-spired,  pj-riform,  with  five  or  six  whorls; 
nucleus  of  the  subgenus;  early  whorls  after  the  nucleus  exhibiting  the  usual 
spiral  striation,  which  becomes  obsolete  ;  suture  very  closely  and  firmlj'  ap- 
presscd,  leaving  the  suture  almost  obscure ;  spire  short-conic,  the  whorls 
slightly  swelling,  the  last  much  the  largest,  short,  widest  posteriorly,  evenly 
rounded  o\er  the  periphery,  rapidly  attenuating  to  a  short,  pointed  and  some- 
what recurved  canal ;  aperture  wide  behind,  narrow  in  front ;  outer  lip  in  the 
adult  simple,  sharp,  receding  deeply  to  the  suture,  with  a  strong  callus  at  the 
commissure;  the  lip  projects  forward  at  the  widest  part  of  the  shell  and  re- 
cedes again  to  the  canal,  but  much  less  suddenly  ;  inner  lip  moderateK-  callous, 
with  four  high,  strong,  subequal  plaits,  grooved  behind,  with  the  anterior  plait 
the  weakest;  canal  short,  slightly  constricted  and  recurved,  with  a  perceptible 
fasciole,  striated  spirally  on  the  back,  the  middle  part  of  the  whorl  smooth  or 
marked  only  by  fine  incremental  stria-.  Max.  Ion.  of  shell  57.0;  of  ajjerture 
47-0  ;  max.  diam.  42.0  mm. 

Collected  at  Moody's  Branch,  near  Jackson,  Miss.,  and  four  and  a  half 
miles  ea.st  of  Shubuta,  Miss.,  in  the  Upper  Eocene  or  "  Jackson  "  group  of 
strata.     Also  from  "  Creole   Bluff,  "  Louisiana. 

This  form  is  related  to  5'.  Heilprini  and  to  S.  podagrina  Dall  of  the  Upper 
Lignitic  horizon,  and  still  more  closely  to  C.  pyruloides  Conrad,  of  which  it 
may  prove  only  a  specially  exuberant  variety.  Conrad's  figure  represents  tiie 
suture  with  a  ridge  before  it  instead  of  closely  and  smoothly  appressed  as  the 
type-specimen  shows  it  to  be.  But  the  figures  in  Wailes'  Report  are  none  of 
them  very  exact.     This  species  does  not  attain  more  than  three-fifths  the  size 
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of  S.  podngriiia,  and  young  ones  graduate  almost  imperceptibly  into  S.  pynt- 
loides,  which  in  general  is  more  ovate,  smaller  and  much  thinner  and  lighter 
than  5.  subangiilata. 

C.  podagrina  belongs  to  the  Bell's  and  Gregg's  Landing  beds,  or  Upper 
Lignitic,  instead  of  the  Jackson  beds,  with  which  C.  subangiilata  is  associated. 

C.  Heilprini  is  much  more  elevated  and,  if  correctly  figured,  has  the  plaits 
crowded  together  and  more  or  less  connected  by  callus.  This  feature  I  sus- 
pect to  be  due  to  the  draughtsman,  as  it  would  be  unique  in  the  group.  It 
would  be  a  very  much  thinner  shell  than  C.  podagrina  or  C.  snbangulata  and 
more  sharply  fusiform  before  and  behind.  I  may  add  that  the  Valuta  Baiidoni 
of  Deshayes,  to  which  this  species  was  referred  in  1880  by  Prof  Heilprin,  is 
not  likely  to  be  a  Caricella  or  nearly  related  to  the  present  species. 

C.  pyndoides  Q-onrdA,  o{  vA\\c\\  C.  polita  Conrad  is  an  elongated  variety, 
is  the  nearest  relative  of  C.  suba^tgidata,  from  which  it  is  tlistiiiguished  by  its 
thinner  and  generally  smaller  shell,  more  oval  form,  narrower  aperture,  more 
widely  separated  and  delicate  plaits,  straighter  and  more  pointed  canal.  In 
brief,  C.  pyruloidcs  is  more  delicate,  elongated  and  less  top-shaped. 


Scaphella  Trenholmii  Tuoniey  &  Holmes. 
Plate  6,  figure  10. 
Valuta  Trenholmii  T .  &  H.,  Plioc.  Foss.  S.  Car.,  p.  128,  pi.  27,  figs.  7,  8,  1856, 

Miocene  of  Maryland,  South  Carolina  and  Florida;  in  the  Up[)er  bed  at 
Alum  Bluff  on  the  Chattahoochee  River,  West  Florida. 

The  fragment  here  figured  was  at  first  supposed  to  be  new,  but  the  discov- 
ery of  more  material  and  a  comparison  with  specimens  in  other  collections 
and  at  Philadelphia  enable  me  to  determine  its  proper  place.  This  species  is 
undoubtedly  Miocene  in  South  Carolina,  being  one  of  those  Miocene  species 
confounded  with  the  Pliocene  fauna  in  the  magnificent  work  of  Tuomey  & 
Holmes.     The  specimen  figured  is  quite  immature. 

Scaphella  (Aurinia?)  striata  Gabb. 
Scapha  striata  Gabb,  Geol.  San.  Dom.,  p.  219,  1873. 

Miocene  of  Santo  Domingo.  Type  in  the  collection  of  the  Academy  of 
Natural  Sciences,  Philadelphia. 

This  is  a  good  species  of  the  Aurinia  group  in  everything  except  the 
plaits,  which  appear  to  continue  strong  instead  of  fading  away  as  in  Aurinia. 
There  are  only  two,  as  in  Aurinia,  and  this  species  by  its  characters  adds  one 
more  link  to  the  connection  between  the  Miocene  of  Santo  Domingo  and  the 
United  .States,  very  similar  forms — S.  (^Aurinia  ?)  typusa.nd  virgiinana  Conrad — 
occurring  in  our  Atlantic  Miocene.  The  types  of  striata  are  not  full-grown, 
and  may  present  the  characteristics  of  Aurii/ia  when  adult. 
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Scaphella  floridana  Htilpriii. 
Plate  7,  figure  8. 
I'olula  Jloridana  Heilprin,  Trans.  Wagner  Inst.  i.  p.  77,  fig.  8,  1887. 

Pliocene  of  the  Caloosahatchie  beds,  Messrs.  Willco.x,  Heilprin,  Dall,  etc. 

This  fine  species  difiers  from  Scaphella  junonia  by  its  greater  size  and  more 
acute  spire,  and  from  thai'.  Treiihohiiii  oi  the  South  Carolina  Miocene  by 
more  fusiform  shape  and  prominentl)'  cancellated  early  whorls.  The  num- 
ber of  plaits  and  the  pattern  of  coloration,  which  is  occasionally  preserved, 
are  the  same.  These  differences  were  pointed  out  in  his  original  description 
by  Prof  Heilprin. 

It  is  to  be  remembered,  however,  that  S.  junonia  is  still  very  rare,  and 
usually  has  been  polished  or  mutilated  by  the  dealers,  and  that  no  sufficient 
series  of  5.  Trenliohiiii  has  ever  been  brought  together ;  a  larger  series  might 
efface  the  discriminating  characters  referred  to  and  lead  us  to  regard  the  three 
forms  as  varieties  of  the  same  stock  in  process  of  development  in  geological 
time.  The  differences,  though  intensified,  are  those  which  I  have  found  exist- 
ing to  a  certain  extent  in  the  seven  or  eight  specimens  of  .S.  junonia  which  I 
have  been  able  to  bring  together  for  study. 

Eucyniba  ocalana   Uall. 
Plate  7,  figure  i. 

Adult  shell  short  and  broad,  subglobose,  with  a  short  and  rather  wide 
canal  ;  nucleus  low  and  wide,  w  ith  an  obscure  eminence  at  the  summit,  the 
external  surface  slightly  amorphous,  and  the  whole  nucleus  inclined  to  one 
side  ;  early  whorls  finely,  evenly,  spirally  striate,  as  in  Caricclla  ;  later  ones 
with  occasional  faint  spiral  markings,  otherwise  smooth  except  for  lines  of 
growth  ;  suture  closely  appressed  at  first,  later  the  outer  margin  slightly 
rounded  ;  spire  obtuse,  with  a  short  and  gentle  slope,  rounded  at  the  shoulder 
and  gradually  diminishing  toward  the  base;  in  the  young  (see  figure  i.)  the 
canal  is  long,  narrow  and  shallow ;  in  the  adult  it  is  proportionately  much 
shorter  and  wider;  shell  thin,  except  the  pillar,  which  is  straight  and  strong, 
bearing  four  subequal  oblique  plaits,  the  posterior  of  which  lags  a  little  behind 
the  others  ;  there  are  no  internal  lirjE,  nor  any  indications  that  the  lip  was 
otherwise  than  simple;  it  recedes  a  little  from  the  shoulder  to  the  suture,  but 
does  not  form  a  notch,  in  front  of  the  shoulder  it  falls  away  to  the  canal 
almost  as  in  Caricella.  There  is  but  a  slight  wash  of  glaze  on  the  body  inside 
the  aperture  and  none  outside;  the  callus  on  the  pillar  is  also  rather  thin  for 
so  large  a  shell ;  there  is  no  siphonal  fasciole. 

An  internal  cast  of  an  adult  measures  lOO.O  mm.  in  length,  though  the 
canal  is  not  entirely  complete.  The  max.  diam.  of  the  same  is  83.0  mm.  The 
specimen  had  four  whorls  beside  the  nucleus,  which  contains  i  ^  to  2  whorls. 
The  young  specimen  figured  measured  48.5  x  21  mm.  The  max.  diam.  of 
the  nucleus,  in  a  crushed  specimen  which  retains  the  shell,  is  I  I.O  mm. 
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This  species  was  found  by  the  U.  S.  Geological  Surve}-  in  the  Mid-Eocene 
of  the  VVahtubbee  Hills,  four  and  a  half  miles  west  of  Enterprise,  Missis- 
sippi, and  by  Mr.  Joseph  Willcox  in  the  limestone  quarry  of  Mr.  Richards 
at  Ocala,  Florida,  associated  with  Xuuniuilitcs  Wdlcoxii  Heilpr.  and  other 
Upper  Eocene  fossils. 

Voluta?  sp.  indet. 
Plate  6,  figure  5  a. 

Four  and  a  half  miles  S.  W.  from  luTterprisc,  Miss. 

This  tip,  which  is  all  we  have  of  the  species,  is  figured  to  show  an  Eocene 
example  of  the  bulbous  nucleus.  The  sculpture  of  the  succeeding  shell,  so 
far  as  it  remains,  is  like  that  of  Vo/uti/ithes,  but  so  is  that  of  the  early  whorls 
of  most  sections  of  the  VoliitidcE  of  the  earlier  Tertiaries.  If  it  is  the  tip  of 
a  Lyria,  the  species  has  a  more  swollen  nucleus  than  any  Lyria  I  have  been 
able  to  examine.  The  pillar  has  a  single  plait  and  slight  traces  of  a  second 
one.  The  age  of  the  beds  is  too  great  for  a  typical  Vohita,  it  cannot  be  a 
Voliitilithes,  and  altogether  this  fragment  presents  a  pretty  puzzle  for  some 
future  paleontologist  to  unravel.     The  length  of  the  specimen  is  10  mm. 

Genus   PERPLICARIA    Dall. 

Shell  ovate-fusiform,  cancellated  ;  nucleus  smooth,  imolute,  small  ;  outer 
lip  thickened;  pillar  thin,  twisted,  with  a  single  high,  sharp  plait  parallel  with 
it  throughout  its  length. 

This  singular  shell  has  a  small,  smooth  nucleus,  with  the  tip  infolded.  Its 
general  aspect  would  recall  Dapluulla,  having  much  the  same  cancellated  sur- 
face and  obliquely  coiled  whorls.  There  is  no  sutural  sinus,  and  the  pillar  is 
unlike  that  of  any  shell  known  to  me.  The  unfortunate  fact  that  the  unique 
specimen  is  defective  anterior))-  prevents  an)-  confidence  in  one's  opinion  of 
its  relations.  They  may  be  with  the  present  family,  but  I  incline  rather  to  the 
supposition  that  tlie  siiell  is  related  to  Fasciolaria  or  Ptycliatrachis.  The  sur- 
face, however,  recalls  Volutocorbis  more  emphatically  than  any  other  form, 
unless  it  be  Voluioinorpha.  I  leave  the  genus  between  the  volutes  and  Fascio- 
laria pending  further  information. 

Perplicaria  perplexa  n.  s. 
Plate  3,  figure  i. 
Shell  small,  five-whorled  ;  nucleus  smooth,  of  a  whorl  and  a  half,  rapidly 
increasing,  the  tip  involute;  sculpture  cancellate,  composed  of  numerous 
strong,  even,  transverse  costse,  with  narrower  interspaces  crossed  by  (on  the 
whorl  before  the  last)  about  seven  strong  and  an  equal  number  of  finer  inter- 
calary threads  which  descend  into  the  interspaces  and  override  the  costa;  with- 
out nodulation  at  the  intersections;  the  base  has  similar  sculpture,  but  the 
CGstse  become  obsolete  as  they  advance  toward  the  canal ;  the  suture  is  dis- 
tinct, but  not  channelled;  there  is  no  presutural  band  or  sinus;  the  aperture  is 
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ratlior  lout;  ami  iiarniw;  the  (Uitcr  lip  is  sliLjlitl)'  thickened,  hut  hartlly  reflected  ; 
behind  it  there  seems  to  be  a  sort  of  \arix  made  by  a  slisrht  thickening  of  the 
shell ;  the  outer  li[)  is  internally  lirate  for  a  short  distance  near  its  edge  ;  the 
canal  is  shallow  and  not  constricted,  it  forms  no  fascicle;  inner  li]>  with  a 
slight  glaze.      I. on.  of  the  specimen  figured  13.0;  max.  diam.  4.5  mm. 

Pliocene  of  the  Caloo.sahatchie  beds,  collected  by  the  writer. 

The  specimen  has  lost  the  whole  of  the  last  whorl  except  a  small  triangu- 
lar piece  of  the  outer  lip  near  the  suture.  It  is  probable  that  the  figure  repre- 
sents a  longer  canal  than  would  have  been  present  if  the  last  whorl  had  never 
been  formed,  judging  by  the  lines  of  giowth  on  the  remaining  basal  part  of 
the  penultimate  whorl. 

Family  iMrrRID.E. 
Genus  MITRA  Lamarck. 
Mitra  lineolata  Heilpriii. 
Milra  lineolata  Heilprin,  Trans.  Wagner  Inst.  I.  pp.  79,  133,  1887  ;  not  of  Bellardi,  1887. 

Caloosahatchie  beds  on  the  Caloosahatchie  River  and  Shell  Creek,  Florida. 
Pliocene  of  South  Carolina,  one  mile  east  from  Darlington  Court  House,  South 
Carolina. 

After  the  examination  of  a  large  series,  I  have  come  to  the  conclusion  that 
Prof  Heilprin's  species  is  distinct  from  J/!  carolinoisis  Conrad,  though  that 
species,  which  is  chiefly  Miocene  in  distribution,  is  closely  related  to  it.  A 
comparison  of  the  young  shows  more  marked  differences  than  are  at  first  ap- 
parent in  the  adult.  In  caroliiuusis,  about  30  mm.  long,  the  whorls  are  more 
distinct,  the  spiral  sculpture  rounder  and  the  spirals  more  numerous,  the  in- 
terspaces are  more  channelled  or  flat-bottomed,  while  in  lineolata  it  is  rounded 
concave  as  if  scooped  out  with  a  gouge  and  the  spirals  are  sharp-edged.  There 
are  three  spirals  between  the  sutures  \\\  lineolata  and  four  in  carolinensis.  The 
former  is  also  slightly  more  inflated  in  the  last  whorl.  In  the  adults  the  body 
of  the  whorl  is  usually  encircled  by  five  or  six  fine,  distant,  sharp  threads 
in  lineolata  and  the  pillar  is  almost  perfectly  straight;  in  carolinensis  the 
periphery  is  usually  destitute  of  sharp  threads  and  the  pillar  is  somewhat 
twisted,  showing  a  well-marked  fasciole. 

The  specimen  figured  by  Tuomey  &  Holmes  as  carolinensis  apjiears  not 
to  belong  to  lineolata,  but  we  have  undoubted  lineolata  collected  by  Mr.  Frank 
Burns,  of  the  U.  S.  Geol.  Survey,  near  Darlington,  South  Carolina.  Specimens 
reach  loo.o  mm.  in  length. 

M.  carolinensis  belongs  to  an  older  horizon  and  does  not  attain  so  great  a 
size  as  M.  lineolata:  the  maximum  is  about  70.0  mm.  It  is  not  rare  in  the 
Lower  Miocene  of  N.  W.  F'lorida,  near  the  Chipola  River,  and  in  the  Miocene 
marls  of  North  Carolina. 

M.  carolinensis  is  the  type  of  Conrad's  genus  Pleioptygnia,  which  he  re- 
ferred to  the  Volutidce,  but  which  there  is  no  ground,  in  my  opinion,  for 
separating  from  Mitra.     The  nucleus  is  small,  shelly,  polished  and  few-whorled. 
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While  I  ha\'e  no  doubt  in  my  own  mind  that  I'o/iita,  Scafi/ic/la,  Ttiii'inc/la, 
Fasciolaria,  Mitra  and  the  Fusida:  all  proceeded  from  one  stock  and  could  not 
be  separated  as  families  in  the  Eocene  time,  yet  that  does  not  exclude  the 
recognition  of  the  divergencies  which  have  been  brought  about  at  the  present 
epoch,  by  gradual  evolution,  from  more  compact  original  groups. 

I  do  not  know  whicii  of  the  two  species  named  Mitra  lincolata  in  i  887, 
was  published  first,  but,  judging  by  the  figures,  Bellardi's  species  have  but  a 
feeble  systematic  value,  and  in  some  cases  hardly  rise  above  the  rank  of  in- 
dividual mutations. 

Mitra  wandoensis  Holmes. 
Volulomitra  wandoensis  Holmes,  Post-Plioc.  Foss.  S.  Car.,  p.  77,  pi.  x.  figs.  10,  10  a,  1S60. 
?  Pyraviidilla  reticulata  (sic)  Emmons,  Rep.  N.  Car.  Geol.  Sur. ,  p.  268,  fig.  155,  1S5S. 
.*■  Mitra  Rusliii  Dall,  Concli.  Exchange,  vol.  ii.  p.  9,  1887.      Report  on  Blake   Gastr.  Miis. 

C.  Z.,  Bull.  vol.  xviii.  p.   160,  1889. 

Post-Pliocene  marls  of  Wando  River,  South  Carolina,  Dr.  Ra\enel. 
Caloosahatchie  beds.     ?  Miocene,  North  Carolina,  Emmons. 

The  figure  given  by  Holmes  is  very  woolly  and  not  sufficient  by  itself  to 
identify  the  species.  The  specimen  on  which  it  was  founded  is  in  the  Ameri- 
can Museum  of  Natural  History,  New  York.  It  appears  to  be  considerably 
worn  and  shows  two  evident  plaits  on  tlie  columella  and  the  suspicion  of  a 
third  plait.  The  recent  shell,  collected  by  Dr.  Rush  and  also  by  the  U.  S. 
P'ish  Commission  and  named  by  me  Mitra  Rushii,  would  appear  to  be  the 
perfect  state  of  a  very  similar,  if  not  identical,  species.  The  recent  shell  is  of 
a  fine  dark  reddish  brown,  with  about  thirt\-  narrow,  smooth,  concavcly 
arched,  close-set  ribs,  extending  well  over  the  whorl.  Between  them  are 
visible  numerous  equal,  rounded  spiral  threads  with  nearly  equal  interspaces. 
The  threads  are  only  visible  between  the  ribs,  and  the  short,  deep  interspaces, 
thus  reticulated,  when  the  ribs  are  worn,  appear  like  punctures.  The  canal  is 
short,  with  four  or  five  strong  spiral  grooves  externally,  the  anterior  grooves 
deepest.  There  are  three  plaits.  The  nucleus  is  large,  rather  inflated,  smooth 
and  brilliantly  polished.     The  suture  is  distinct,  but  not  strongly  emphasized. 

I  have  but  one  specimen  from  the  Caloosahatchie  beds,  but  it  is  abundant 
in  the  recent  state  from  the  vicinity  of  Cape  Hatteras,  southward  to  the  (iulf 
of  Mexico,  in  from  12  to  60  fathoms,  gravelly  bottom.  There  is  little  doubt 
that  Emmons'  figure  and  description  were  intended  for  this  species,  but  the 
specific  name  feticidata  was  already  preoccupied  in  this  genus. 

Mitra  Holmesii  n.  s. 
Plate  3,  figure  11. 
Shell  small,  resembling  M.  wandoensis  Holmes,  in  a  general  way,  but  dif- 
fering from  that  species  in  its  more  slender  whorls  and  flattened  sides,  in  having 
16-18  transverse,  nearly  straight  ribs,  instead   of  28-30    curved  ones;  in  its 
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w  idcr  interspaces  between  the  ribs  crossed  by  rounded,  coarser,  equal  spirals, 
whose  interspaces  are  not  channelled  and  never  look  punctate  ;  tiie  ribs  are 
also  more  shouldered  than  in  Holmes's  species,  so  that  the  suture  of  M.  Hohnesii 
is  more  marked.  Max.  Ion.  of  shell  4.1  ;  max.  lat.  1.6  mm.,  in  a  shell  of  six 
whorls.     Tiie  columella  is  plicated  by  three  folds,  the  posterior  the  largest. 

Caloosahatchie  beds,  rather  mimerous. 

This  species  is  somewhat  like  M.  Partschii  Hoernes  from  the  Vienna  I5asin, 
but  sufficiently  distinct. 

Mitra  sp.  indet. 

A  single  specimen  too  worn  to  name  was  found  in  Caloosahatchie  marl. 
It  has  about  sixteen  ribs  and  in  general  resembles  a  slender  M.  ivaiuioensis,  but 
just  below  the  periphery  of  the  whorl  is  a  marked  groove,  channelled  and  cutting 
the  ribs  as  well  as  the  interspaces.  On  the  earlier  whorls  this  channel  revolves 
a  short  distance  behind  the  suture,  which  thus  appears  double.  This  character 
will  enable  the  species  to  be  recognized  w'hen  perfect  specimens  are  found. 
There  are  three  folds  on  the  columella  and  the  shell  is  about  the  size  of  the 
next  species. 

Mitra  "Willcoxii  n.  s. 
Plate  3,  figure  10. 

Shell  of  about  seven  whorls,  with  sculpture  of  much  the  same  character 
as  that  of  M.  Hohitcsii ;  but  on  the  last  whorl  the  transverse  sculpture  becomes 
more  or  less  obsolete,  differing  in  different  specimens  in  this  respect.  On  the 
one  figured  there  would  have  been  twenty-six  transverse  ribs,  but  each  alter- 
nate rib  is  obsolete,  while  the  others  are  bulbous  at  the  suture  and  obsolete  on 
most  of  the  periphery.  The  spiral  sculpture  is  represented  by  grooves, 
squarely  channelled  and  broken  into  square  pits  by  the  foundations  of  the 
obsolete  ribs  which  interrupt  the  spirals.  There  are  about  ten  spirals  on  the 
last  whorl,  and  three  or  four  very  strong  distant  cords  on  the  canal  ;  aperture 
narrow,  columella  short,  three-plaited;  suture  distinct,  not  channelled;  nu- 
cleus smooth,  polished,  rather  large,  as  in  M.  watidoensis  and  M.  Hohnesii. 
Max.  Ion.  of  shell  8.3;  max.  lat.  2.8;  Ion.  of  aperture  3.8  mm. 

Caloosahatchie  marl,  not  rare. 

This  neat  little  species  is  quite  variable,  but  in  all  the  specimens  I  have 
seen  the  ribs  in  the  adult  are  more  or  less  obsolete.  The  square  pits  recall 
J/!  ivandocnsis ;  the  general  sculpture  of  the  young  shell  is  more  like 
M.  Hohnesii,  which,  when  adult,  is  about  half  the  size  of  this  species. 

Mitra  (mississippiensis  var.  ?)  silicata  Dall. 

Plate  4,  figure  11. 

This  shell   recalls  J/.  inississippie7isis  as  described  by  Conrad,  from  which 

it  differs  by  having  one   more  plait  on  the  columella,  and  by  the  appressed 

suture.     The   pseudomorph  in  this  case  is  imperfect,  and  probably  the  shell 
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was  worn  before  it  was  fossilized,  so  that  the  absence  of  the  transverse  stria- 
tion,  called  for  b}-  the  diagnosis  of  iiiississippiciisis  and  absent  on  our  fossil,  is 
not  significant. 

Our  shell  is  elegantly  fusiform,  slender,  with  gently  rounded  whorls,  ap- 
pressed  suture  and  faint  incremental  lines,  or  none;  sculpture  of  sharp-edged, 
revolving  ridges,  four  between  the  sutures,  and  on  the  last  whorl  an  intercalary 
smaller  thread  ;  there  are  fourteen  or  fifteen  nearly  uniform  primary  ridges  on 
the  last  whorl.  Lon.  of  last  whorl  23.2  ;  of  aperture  17.0;  max.  lat.  of  whorl 
9.5  mm. 

Tampa  silex-beds,  between  Ballast  Point  and  the  town  ;   Mr.  Shepard. 

This  shell  is  related  to  such  species  as  M.striatula  Lamarck,  by  its  sculpt- 
ure, and  still  more  to  such  species  as  M.  pia  Dohrn  and  M.  Hindsii  Reeve,  of 
West  America.  I  doubt  its  pertinence  to  M.  mississippiensis  Conrad,  but  the 
differences  may  be  due  to  age,  wear  and  imperfection  of  the  specimen. 

This  species  and  those  which  precede  it,  except  M.  Caroline tisis,  would 
have  been  included  in  Conrad's  genus  Fusimitra,  of  which  M.  cdhilifera  Con- 
rad was  the  first  species.  But  this  genus  never  had  any  value,  and  Conrad's 
original  list  contained  the  precursors  of  species  as  different  as  J/,  waitdoensis 
and  M.  Swainsoni  Brod. 

There  are  several  closely  allied  forms  in  the  Eocene,  one  of  which  almost 
unchanged  has  come  down  to  us  living  in  the  deep  water  of  the  Gulf  of 
Mexico. 

Mitra  conquisita  Conrad,  is  a  common  species  of  the  Upper  Eocene  with 
which  a  shell  named  and  figured  from  the  Jackson  beds  by  Conrad  in  VVailes' 
Geology  of  Mississippi  as  M.  Millingtoni  (but  never  described)  was  afterward 
confused  by  Conrad  himself  The  former  is  a  much  smaller  and  proportion- 
ally stouter  shell.  M.  Millingtoiii  is  found  up  to  130  mm.  in  length,  and  is 
the  precursor  of  M.  Swaitisoni  Broderip  (West  America)  and  the  form  whicli 
in  my  report  on  the  Blake  Gastropods  I  have  called  M.  Stcaiiisoni  var.  Antil- 
lensis.  From  the  latter  the  fossil  is  not  separated  by  any  specific  characters 
of  serious  importance.  Internal  casts  of  it  were  found  in  the  soft  limestones 
at  Ocala. 

Gabb's  Miocene  Mitra  Titan  from  Santo  Domingo  appears  to  be  almost 
identical  with  M.  Millingtoiii. 

Subgenus  Conomitra  Conrad. 
Conomitra  staminea  Conrad. 
Plate  4,  figure  2. 
Milra  slamitiea  Conrad,  Journ.  Acad.  Nat.  Sci.  2,  vol.  i.  p.  120,  pi.  12,  fig.  4,  Aug.  1848. 
M.  vicksburgensis  Conrad,  op.  cit.  p.  120. 
Conomitra  angnlata  Heilprin,  Trans.  Wagner  Inst.  i.  p.  no,  pi.  15,  fig.  47,  1887. 

Upper  Eocene  at  Vick.sburg,  Miss.  ;  Lower  Miocene  at  Ballast  Point, 
Tampa  Bay,  at  Six-Mile  Run,  near  Orient  Station,  N.  E.  from  Tampa,  and  at 
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the  Cliipola  Ri\-cr  in  N.  W.  Florida.      Also  in  the  Orbitolitic  rock  overlying 
the  silex-beds  about  Tampa. 

The  Claiborne  species  C.  fiisoidcs  Lea  i.s  di.stinguishablo  from  the  Vick.s- 
burg  form  by  its  shorter  and  plumper  form,  smaller  average  size  and  the  im- 
pressed line  in  front  of  the  suture.  All  the  species  I  have  seen  from  the  silex- 
beds  are  of  one  species,  which  is  proportionally  longer  and  smoother  when 
adult  than  in  youth.  The  recent  species  C.  Blakcaiia  Dall  is  closely  related 
to  it,  but  is  still  smoother  and  with  shorter  spire.  Both  the  recent  and  the 
fossil  forms  are  very  variable  in  form  and  sculpture,  but  they  represent  with- 
out doubt  the  successive  terms  of  an  hereditary  series.  The  specimen  figured 
is  a  siliceous  pseudomorph  from  Ballast  Point  which  does  not  show  the  spiral 
lines,  but  their  traces  can  be  perceived  under  a  glass,  and  on  some  other  speci- 
mens they  are  conspicuous.     .Specimens  reach  17.5  mm.  in  length. 

Genus  MITROMORPHA  Adams. 

Mitromorpha  cincta  u.  s. 

Plate  3,  figure  6. 

Caloosahatchie  beds,  on  the  Caloosahatchic   River,  rare. 

Shell  small,  six-whorled,  subfusiform,  with  a  blunt,  smooth  nucleus ; 
transverse  sculpture  only  of  faint  incremental  lines;  spiral  sculpture  of  promi- 
nent keels  with  wider  interspaces,  about  four  keels  appearing  between  the 
inconspicuous  sutures  ;  whorls  rather  flattish,  the  periphery  of  the  last  whorl 
subangulate  in  the  young  ;  mouth  narrow,  more  than  half  the  length  of  the 
shell;  outer  lip  crenulated  by  the  sculpture  when  thin,  simple  in  the  adult; 
inner  lip  nearly  straight,  with  a  very  obscure  ridge  on  the  middle  of  the  pillar, 
deep  in  the  throat  in  the  adult.     Lon.  of  shell  7.25  ;  max.  lat.  3.0  mm. 

This  plain  and  simple  little  species  is  more  slender  and  has  more  distant 
spirals  than  the  recent  M.  dormitor  Sby.,  theraarc  no  granulations  on  the  spirals 
nor  the  prominent  nodules  on  the  pillar  such  as  characterize  the  recent  M. 
biplicata  Dall. 

The  ridge  on  the  pillar  is  not  [prominent  enough  for  a  plait,  but  rather  like 
an  extra  deposit  of  callus. 

Mitromorpha  pygmsea  Dall. 
Plate  10,  figure  3. 
Shell  small,  fusiform,  with  five  whorls,  of  which  one  and  a  half  are  nuclear; 
nucleus  smooth,  polished,  rapidly  enlarging,  the  initiatory  part  being  quite 
small ;  spiral  sculpture  of  strong,  squarish  threads,  with  wider,  channelled  in- 
terspaces ;  there  are  four  threads  between  the  sutures;  transverse  sculpture  of 
obscure  incremental  lines  and  on  the  upper  whorls  of  12-14  rounded  ribs, 
strongest  anteriorly,  overridden  by  the  anterior  threads,  but  ceasing  in  front 
of  the  posterior  thread,  by  which  the  suture  is  made  conspicuous  ;  whorls 
slightly  rounded  ;  aperture  about  half  the  length  of  the  shell,  narrow,  pointed 
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behind,  wider  in  front ;  outer  lip  simple,  inner  lip  liardly  glazed  ;  pillar  straight, 
with  two  small,  oblique  pustules  about  the  middle,  the  posterior  the  larger  of 
the  two.     Lon.  of  shell  4.0;  max.  lat.  1.5  mm. 

This  minute  and  very  pretty  species  was  found  by  me  in  the  Caloosahatchie 
marl.  Only  two  specimens  were  found.  It  appears  quite  distinct  from  any 
described  species.  When  fully  adult  this  and  the  preceding  species,  like 
the  recent  ones,  probably  have  the  outer  lip  a  little  thickened  and  even  mi- 
nutely denticulated  on  its  inner  edges.  Even  in  the  recent  species  it  is  rare  to 
find  specimens  having  full  marks  of  maturity,  so  it  is  not  safe  to  infer  from  their 
absence  in  a  few  specimens  that  they  are  always  absent. 

Family  TURBINELLID.-E. 
Genus  TURBINELLA  Lamarck. 

The  earliest  species  yet  recorded,  though  doubtless  not  the  earliest  to  ap- 
pear in  the  New  World,  is  Tiirbimila  Wihoiii  of  Conrad,  from  the  Vicksburg 
or  Upper  Eocene  horizon  of  Mississippi.  This  species  was  marked  by  a  small 
nucleus  and  many-whorled,  acute  spire.  In  the  Lower  Miocene  appeared  T. 
polygoiiata  Heilprin  and  Z  c//i/o/(?«^?  Dall,  before  T.  JF/7i-£i«/ became  entirely 
extinct.  T.  cJiipolana,  which  is  found  in  the  same  bed  (Alum  Bluff,  lower 
horizon)  with  the  last  specimens  of  T.  Wilsoni,  is  distinguished  from  it  by  its 
shorter  spire,  more  inflated  whorls  and  singular  long,  cylindrical  nucleus, 
recalling  that  of  Voliitopiipa.  Higher  up  in  the  Pliocene  marls  this  form  is 
succeeded  by  the  large  T.  regina  and  T.  scolymoides,  whose  somewhat  degener- 
ate recent  descendants  are  the  T.  ovoidca  and  T.  scolynms  of  the  West  Indies. 
7.  Wilsoni  is  of  moderate  size,  T.  polygoiiata  large,  T.  cliipolana  moderate,  T. 
scolymoides  larger  than  T.  scolynms. 

In  the  subgenus  Vasmn  we  begin  with  the  V.  subcapitcllum  Heilprin  and 
the  V.  engonatiim  Dall  of  the  Lower  Miocene,  both  of  which  types  persist, 
though  modified,  to  the  present  time,  while  in  the  Pliocene  the  elegant  V. 
horriduni  Heilprin  made  a  brief  sojourn  and  is  not  represented  in  any  recent 
form. 

Turbinella  "Wilsoni  Conrad. 
Turbhiella  sp.  Lesueur,  Walnut  Hills  Fossil  Shells,  pi.  3,  fig.  14,  1829. 
Turbinella  Wilsoni  Conrad,  Journ.  Acad.  Nat.  Sci.  Pliila.  ii.  vol.  i,p.  120,  pi.  12,  fig.r2,  1S48 

(Vicksburg). 
Mazza  Wilsoni  Conrad,  Cat.  Eocene  Foss.  A.  J.  C.  i.  p.  23,  1865. 

Vicksburg  group.  Upper  Eocene,  Vicksburg,  Miss.;  Lower  Miocene  at 
Alum  Bluff  (lower  bed),  We.st  Florida;  F.  Burns. 

The  characteristics  of  this  form  are  its  somewhat  flattened  or  subcylindri- 
cal  last  whorl,  a  constriction  near  the  suture,  which  in  the  earlier  whorls  in- 
duces a  presutural  rounded  band ;  a  rather  steep  slope  from  the  apprcssed 
suture  to  the  obscurely  nodulous  shoulder;  five  or  six  rounded,  distant,  strong 
transverse  ribs  in  front  of  the  sutural  band  in  the  early  whorls';  a  very  acute. 
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inain--whorled,  strongly  .scLilpturecI  upper  spire,  after  the  nucleus,  with  some 
seven  ribbed  whorls  in  an  axial  length  of  20.0  mm.,  this  cone  having  some- 
times a  base  of  14.0  and  a  diameter  in  front  of  the  nucleus  of  1.3  mm. 

A  more  thorough  investigation  of  the  Eocene  and  later  Mesozoic  strata 
will  reveal  the  progenitors  of  tiiis  type  of  shell.  I  believe  it  most  probable 
that  they  are  an  offshoot  from  the  early  Volutidce,  much  like  Lapparia,  but 
more  persistent.  All  the  American  species  hav-e  normally  three  plaits,  which 
on  account  of  the  great  diameter  of  the  pillar  and  the  numerous  whorls  of 
the  shell  are  very  horizontal.  Sometimes  a  short  supernumerary  plait  is  de- 
veloped in  front  of  the  normally  anterior  plication,  but  this  is  an  inconstant 
character. 

It  would  not  be  surprising  if  the  alleged  Turbiiiclla  scolyDius  of  the  Santo 
Domingo  Miocene,  on  more  thorough  inspection,  should  prove  to  be  T.  Wil- 
soni  or  an  allied  form,  possibly  the  next  species. 

Turbinella  polygonata  Heilprin. 
T.  polygonata  Heilprin,  Trans.  Wagner  Inst.  i.  p.  108,  pi.  15,  fig.  43,  1S87. 

Miocene  silex-beds  of  Ballast  Pt.,  Tampa  Bay;  lower  bed  and  upper  bed 
at  Alum  Bluff  on  the  Chattahoochee  River,  West  Florida. 

This  species  was  described  by  Prof  Heilprin  from  a  quite  imperfect  young 
specimen,  but  I  refer  it  to  fragments  from  Alum  Bluff  which  exhibit  a  flat  or 
even  excavated  space  near  the  suture,  bounded  in  front  by  a  wavy  keel  set 
with  flattened,  triangular  nodules.  In  the  adult  the  body-whorl  is  smooth 
behind  the  canal,  and  the  shell  must  reach  a  length  of  six  or  seven  inches; 
The  pillar  is  as  solid  as  in  l^asitm,  being  nearly  an  inch  in  diameter  in  a  mod- 
erate-sized specimen. 

Turbinella  chipolana  n.  s. 
Plate  10,  figure  7. 

Near  Chipola  River,  West  Florida,  one  mile  south  of  Bailey's  Ferry,  Cal- 
houn Co.,  F"lorida;  on  Ten-Mile  Creek,  a  mile  west  from  the  ferry ;  also  at  the 
corresponding  horizon  of  the  Lower  Miocene  (lower  bed)  at  Alum  Bluff. 

This  form  would  at  first  sight  be  taken  for  a  variety  of  T.  Wilsoni  with  a 
little  shorter  spire  and  more  rounded  wiiorls  than  that  species,  but  a  study  of 
a  good  series  shows  the  following  distinctive  characters  : 

The  last  whorl  is  rounded  and  not  with  flattened  sides  and  the  keel  at  the 
shoulder  is  obsolete;  there  is  no  presutural  constriction  or  band;  the  whorls, 
except  in  the  earliest  on  two,  are  not  appressed,  but  distinct  or  even  partially 
channelled  ;  the  space  of  20.0  mm.  from  the  base  of  the  larval  shell  forward 
includes  three  and  a  half  instead  of  seven  whorls;  instead  of  seven  or  more 
ribbed  whorls  there  are  but  two  or  three  ;  instead  of  uniform  strong  spiral 
threads  as  in  T.  Wilsoni,  the  spirals  on  the  early  whorls  alternate  coarse  and 
fine ;  the  whorls  are  gracefully  rounded  and  not  flattened ;  the  diameter  of 
the  spire  at  the  anterior  end  of  the  larval  shell  is  4.0  mm.,  instead  of  1.3  mm.; 
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the  spirals  are  finer  and  continue  more  distinctly  over  the  whorls  in  the 
adult;  the  adult  shell  has  six  whorls  beside  the  nucleus,  T.  Wilsoni  has  eleven 
or  more  in  the  same  length. 

T.  chipolana  varies,  as  all  the  species  do  to  some  extent,  in  its  elongation 
and  in  the  presence  or  absence  of  an  umbilical  chink ;  the  aperture  is  more 
than  half  the  length  of  the  shell  and  has  a  prominent  sinus  behind  ;  the  aper- 
tural  callus  is  prominent,  the  lip  simple,  the  canal  narrow  and  moderately 
differentiated.  A  rather  short,  thick  specimen  measures  120.0x55.0  mm., 
without  the  nucleus  ;  a  more  elongated  specimen  1 3 8.0  x  55.0  mm.,  the  aper- 
ture being  85.0  mm.  long.  The  nucleus  is  remarkable,  consisting  of  more 
than  four  (none  are  complete)  spirally  striate,  or  smooth,  regularly  coiled 
whorls,  probably  preceded  by  a  tip  like  that  of  T.  regina  (PI.  10,  fig.  7).  The 
fourth  of  these  whorls  has  exactly  the  same  diameter  as  the  first,  so  that  the 
coil  is  nearly  subcylindrical,  having  a  length  of  9  and  a  diameter  of  3.5  mm. 
If  to  this  we  add  the  lost  tip,  we  have  a  larval  shell  more  elongated  than  that 
of  T.  regina,  though  the  latter  is  by  far  the  most  slender  shell. 

Turbinella  regina  Heilprin. 
Plate  3,  figure  4. 
T.  regina  Heilprin,  op.  cil.  p.  74,  pi.  3,  fig.  5,  1887. 

Caloosahatchie  beds,  on  the  Caloosahatchic  River  and  Shell  Creek  in  South 
Florida,  in  the  Pliocene  marls. 

This  fine  and  well-marked  species  has  as  many  as  eleven  whorls  after  the 
nucleus,  of  which  about  five  are  transversely  ribbed  with  five  or  six  transverse 
ribs.  The  nucleus  is  peculiar,  being  composed  of  four  whorls,  of  which  the 
first  is  irregularly  ovoid  and  more  swollen  than  those  which  succeed  it,  being 
the  primitive  protoconch ;  the  succeeding  larval  whorl,  instead  of  being 
evenly  rounded,  as  in  the  larva  of  T.  chipolana,  is  constricted  in  front  of  the 
suture  and  has  a  peripheral  keel,  the  next  whorl  or  two  are  rounded  and 
smooth  until  the  normal  shell-structure  of  the  spire  begins.  The  final  whorl 
of  the  larva  is  of  slightly  less  diameter  than  either  of  those  which  precede  it. 
The  specimen  figured  is  42.0  mm.  long,  but  the  adult  attains  ten  times  that 
length,  with  a  ma.xinuim  diameter  of  105.0  mm. 

Turbinella  scolymoides  n.  s 
Plate  3,  figures  2,  5. 
Pliocene  of  the  Caloosahatchie  beds. 

Shell  much  resembling  the  recent  7"  scolyiniis  L.,  especially  when  young, 
but  having  a  more  elongated  and  acute  spire  and  canal,  with  two  more  whorls 
to  the  same  diameter  in  the  young  shell ;  it  is  more  globose,  smooth  and  less 
ribbed  on  tiie  body-whorl  and  with  a  proportionally  shorter  canal  in  the 
adult.  Whorls  ten  or  eleven  without  the  nucleus,  from  which  the  protoconch 
has  in  all  the  specimens  been  lo.st  during  the  life  of  tlie  animal. 
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Tlic  larval  shell  without  the  protoconch  appears  to  have  liad  not  to  exceed 
one  sliort  wliorl  with  incremental  striiv,  but  it  is,  in  the  absence  of  a  complete 
specimen,  unsafe  to  form  a  conclusive  opinion  on  this  point.  The  minute 
sculpture  of  the  young  is  exactly  that  of  T.  scolyiiius,  but  in  the  adult  the  fine 
sculpture  and  ribbing  are  obsolete  and  the  body-whorl  is  inflated  and  nearly 
smooth.  The  pillar  is  straight, short,  with  a  deep  umbilical  foramen,  the  whole 
shell  is  thin  and  light,  considering  its  size.  The  suture  is  distinct  and  lies  on 
a  thin  band  of  callus,  in  the  last  whorl,  which  extends  a  httle  behind  the 
suture.  The  adult  figured  is  231  x  140  mm.,  but  when  perfect  was  about  260 
nmi.  in  length.  The  young  tip  figured  has  a  length  of  33.0  mm.  The  former 
was  obtained  by  me  from  the  Pliocene  marl  on  the  Caloosahatchie  River,  but 
specimens  were  subsequently  collected  on  Shell  Creek  from  the  ecjuivalent 
horizon  by  Mr.  Willcox. 

T.  validus  Sowerby  has  a  channelled  suture  and  small,  rounded  tubercles. 
It  has  not  been  figured,  but  would  appear  to  be  distinct.  Fasciolaria  tcxtilis 
Guppy  (Geol.  Mag.  1874,  pi.  xvi.  fig.  i)  is  a  young  Tiirbinella  and  may  possi- 
bly prove,  when  adult  specimens  are  found,  to  be  identical  with  some  of  the 
species  here  discussed. 

Subgenus  Vasum  (Bolten)  Link. 

By  a  lapsus  pcniice  the  synonym,  Cynodonta  of  Schumacher,  was  used  by 
me  in  my  Catalogue  of  the  Marine  Mollusks  of  the  Southeastern  Coast  of  the 
U.  S.,  Bulletin  of  the  U.  S.  Nat.  Museum  No.  37.  The  name  Vasuvi,  though 
witliout  standing  from  Bolten's  use  of  it,  derived  authenticity  from  its  defini- 
tion by  Link,  who  preceded  Schumacher  by  some  years. 

Vasum  horridum  Heilprin. 
V.  horridum  Heilprin,  op.cit.  pp.  75,  132,  pi.  4,  figs.  6,  6a;  pi.  16 a,  fig.  72,  1887. 

Caloosahatchie  beds.  Pliocene  marls  of  South  Florida. 
This   magnificent  species   seems  to  be  confined  to  these  beds  and  to  have 
given  rise  to  no  descendant  in  the  recent  fauna. 

Vasum  subcapitellum  Heilprin. 
Plate  4,  figure  12. 
V.  subcapitellum  Heilprin,  op.  cit.  p.  109,  pi.  15,  fig.  44.     Compare   Turhinellus  ccdificatus 
Guppy,  Journ.  Geol.  Soc.  Lond.,  Nov.  1S76,  p.  523. 

Miocene  silex-beds  of  Ballast  Point,  Tampa  Bay.  Dall,  Willcox,  Burns 
and  others. 

I  agree  with  Prof  Heilprin  in  regarding  this  species  as  specifically  distinct 
from  W  capitelluin  of  the  recent  fauna,  and  also  as  being  probably  ancestrally 
related  to  it. 
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Vasum  haitense  Sowerby  var.  engonatum  Dall. 
Turbinellus  haileiisis  Sowerby,  Geol.   Journ.  VI.  p.  50,   1850  ;  Giippy,  Quart.  Journ.  Geol. 

Soc,  Nov.,  1876,  p.  523,  pi.  xxix.  fig.  3. 
?  Vasum  tuberculatum  Gabb,  Geol.  Santo  Domingo,  p.  21S,  1873. 

Lower  Miocene  of  Santo  Domingo  (?) ;  Alum  Bluff  (lower  bed),  Chatta- 
hoochee River,  West  Florida;  also  the  equivalent  beds  in  the  vicinity  of  Bailey's 
Ferry  on  the  Chipola  River;  also  the  Miocene  of  White  Beach,  Little  Sarasota 
Bay,  South  Florida. 

This  form  is  perhaps  tlie  ancestor  of  V.  cestus  Brod.  and  \'.  iniiricat?nn 
Born.  V.  haitensis  Sowerby  is  closely  related ;  it  resembles  ] '.  ciigonatum  in 
the  flatness  of  the  spire  for  the  last  three  or  four  whorls,  but  was  referred  by 
Gabb  to  a  variety  of  muricatum,  which  other  details  indicate  not  to  be  the  case. 
V.  haitensis  has  fewer  spines  and  a  more  elevated  and  acute  apex  than  the 
form  now  under  consideration. 

]\  engonatum  differs  from  V.  inurieatuin  when  adult  in  having  the  suture 
appressed  closely  to  the  angle  of  the  preceding  whorl  ;  in  its  less  promi- 
nent apex;  in  its  finer  and  much  more  numerous  spirals;  in  its  larger, 
more  prominent  and  conical  spines,  which  are  less  by  one  or  two  in  number, 
on  the  angle  of  the  last  whorl  ;  in  its  single  series  of  very  large  and  conical 
spines  anteriorly  (cestus,  muricatum,  and  haitense  have  two  or  even  three  series) ; 
in  its  more  prominent  siphonal  fascicle  enclosing  a  larger  umbilical  depression; 
and  in  its  broader  pillar  and  more  triangular  form.  In  V.  cestus  the  spines  are 
blunter  and  the  spirals  still  coarser  than  in  V.  muricatum.  Alt.  of  shell  96.0; 
diameter  about  94.0  ;  alt.  of  aperture  80.0  mm.  There  are  three  or  four 
plaits  on  the  pillar,  the  posterior  plait  much  larger  than  the  others. 

V.  tuberculatum  Gabb  is  a  remarkable  form,  with  few  enormous  spines, 
bearing  much  such  a  relation  to  haitense  as  haitense  does  to  the  present  va- 
riety. Without  a  connecting  series  I  should  liesitate  to  consolidate  them,  as 
Guppy  has  done. 

Family  FASCIOLARIID^. 
Subfamily   FASCIOLARIIN/E. 

There  is  no  doubt  that  in  the  beginning  of  the  Tertiary  this  family  was 
not  developed  sufficiently  to  be  separated  from  the  Volutidtc,  the  connecting 
links  which  then  existed  rendering  it  impracticable  to  draw  family  distinctions 
between  the  tlien  nascent  groups.  But  with  the  increase  in  develoiMiicnt  and 
the  extinction  of  the  connecting  forms,  in  the  recent  fauna  the  family  rank 
may  be  admitted. 

We  should  not  lose  sight  of  the  genetic  coniicctiiuLs  in  realizing  the  differ- 
entiation. 

Genus    LIOOHLAMYS    Dall. 
Liochlamys  Dall,  Rep.  Blake  Gastr.,  pp.  15,  173,  1889. 
Mazzatina  sp.  Heilprin,  op.  cit.  p.  76,  1887. 

Shell  resembling  a  short,  globose  luisciolaria  with  three  plaits  on  the  pillar. 
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which  sometimes  terminate  in  faint  (li\arications  or  obscure  pustulations  ;  the 
surface  of  the  whole  shell  covered  with  a  polished  coat  of  enamel,  obscuring 
the  sutures,  as  in  Dipsaccits  or  Cypnea. 

Liochlamys  bulbosa   Heilprin. 
Plate  7,  figure  lo  b. 
Maszalina  bu/bosa  Heilprin,  Trans.  Wagner  Inst.  I.  p.  76,  pi.  ii.  fig.  7,  18S7. 
Liochlamys  butbosa  Dall,  Rep.  Blake  Gastr.,  pp.  15,  173,  1889 

Caloosahatchie  beds,  not  common. 

In  the  original  specimen  of  this  elegant  shell  the  enamel  on  the  body  was 
more  or  less  decorticated  and  the  usual  spiral  sculpture  of  the  canal  and  body, 
running  into  the  aperture,  presented  somewhat  the  aspect  of  Mazzalina 
or  Lageiia.  This  misled  Prof  Heilprin  in  referring  the  shell  to  its  generic 
place.  An  examination  of  Conrad's  type-specimen  o{  Mazzalina  zowMmcfs,  me 
that  it  is  entirely  distinct  from  this  shell,  though  its  relations  would  be  with 
Fasciolaria  And  its  allies.  The  present  species  is  distinctly  a  Fascio/aria ,  with 
an  envelope  of  enamel  which  must  have  been  applied  by  an  extension  of  the 
mantle  not  known  in  Fascio/aria  proper.  The  plaits  are  normally  three,  but 
very  old  specimens  show  some  obscure  bifurcations  of  the  callus  near  their  ter- 
minations. There  are  no  plaits  on  the  upper  part  of  the  pillar  or  on  the  body  ; 
the  pillar  is  deeply  arcuate  and  the  canal  extremely  short,  while  the  doubly 
arcuate  outer  lip  is  thin  and  sharp  and  the  throat  profusely  and  finely  lirate. 
The  fossils  show  no  traces  of  any  color-pattern.  The  sutures  and  nucleus  are 
hidden  under  the  profuse  and  brilliant  enamel. 

Genus  PASCIOLARIA  Lamarck. 
Fasciolaria  tulipa  Linn6. 
Plate  7,  figure  1 1. 
Afiirex  liilipa  Linn^,  S.  N.,  p.  1223,  1768. 
Fasciolaria  tulipa  Lam.,  Prodrome  Nouv.  Class.,  p.  73,  1799. 

Caloosahatchie  beds,  rare.  Post-Pliocene  of  the  Carolina  coast.  Recent 
on  the  coast  of  the  United  States  from  North  Carolina  to  Florida  and  south- 
ward to  Venezuela  and  St.  Thomas. 

This  species  is  distinguished  from  F.  distaiishy  its  color-pattern;  its  spiral 
sculpture,  especially  several  grooves  which  slightly  appress  the  whorl  in  front 
of  the  suture  ;  by  the  absence  of  any  internal  ridge  on  the  body  in  front  of 
the  suture  ;  the  ornamentation  of  its  ovicapsules,  and  its  normally  larger  size 
and  lighter  construction  when  adult. 

A  .specimen  e.xactly  agreeing  with  the  recent  form,  with  the  whole  surface 
grooved  spirally,  was  obtained  from  the  marls. 

Mr.  W.  M.  Gabb(Journ.  Acad.  Nat.  Sci.,  2d  series,  viii.  p.  354,  1874)  took 
the  ha.sty  and  inaccurate  view  that  F.  tulipa,  F.  distans  and  the  fossil  F.  scini- 
striata  and  F.  rhomhoidca  Rogers  were  one  and  the  same  species.  F.  sonistriata 
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Sowerby,  collected  by  Heniker  from  the  Miocene  beds  of  Santo  Domingo, 
has  not  been  well  figured.  The  description  reads  like  that  of  F.  tulipa  var. 
obsoleta,  a  nearly  smooth,  recent  form  from  St,  Thomas.  In  Guppy's  figure 
(Quart.  Journ,  Geoi.  Soc.  xxii.  pi.  xvi.  fig.  12,  186$)  the  specimen  is  evidently 
immature  and  \ery  ventricose  in  its  last  whorl.  In  the  absence  of  specimens 
or  good  figures,  I  do  not  dare  to  unite  them.  It  is  very  probable,  however,  that 
this  form  is  nearly  related  to  F.  iiilipa.  In  that  case  the  line  of  ascent  would 
be  carried  to  the  Miocene.  The  divergency  between  F.  tulipa  and  the  type 
now  represented  by  F.  distaiis  is  at  least  as  old  as  this,  since  we  find  both 
types  characteristically  developed  in  the  southern  Pliocene  of  the  United 
States. 

The  specimens  in  the  Philadelphia  collection  identified  by  Gabb  with  F. 
semistriata  agree  fairly  well  with  this  figure,  and  I  am  disposed  to  regard  the 
species  as  distinct. 

Fasciolaria  distans  Lamarck. 

Plate  7,  figure  10. 

Fasciolaria  distans  Lam.,  An.  Sans  Vert.  vii.  p.   119,   1822.     Tuomey  &   Holmes,  Post- 

Pleioc.  Foss.  S.  C,  p.  151,  pi.  .xx.x.  fig.  7,  1856.   Holmes,  Post-PIeioc.  Foss.  S.  C,  p.  63,  pi. 

X.  fig.  5,  i860. 
Fasciotaria  tulipa  Gabb,  Tryon  et  at.  not  of  Lamarck. 

Pliocene  of  South  Carolina  (?).  Post-Pliocene  of  S.  Carolina  and  Florida. 
Recent  on  the  coast  of  the  United  States  from  North  Carolina  to  P'lorida  and 
Texas. 

Fasciolaria  (distans  .subsp.  ?)  rhoraboidea  Rogers. 
Fasciolaria  rhomboidea  Rogers,  Trans.  Am.  Phil.  Soc,  new  ser.,  vi.  p.  376,  pi.  xxx.  fig.  3, 

1839.    Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  xiv.  p.  561,  1863. 
Fasciotaria  distans  Emmons,  Geol.  N.  C,  p.  252,   fig.  113,  1858,  ex  parte.     Tuomey  & 

Holmes,  Pleioc.  Foss.  S.  Car.,  p.  151,  pi.  xxx.  fig.  8,  1856. 

Miocene  of  Virginia  (Rogers),  Western  Florida  at  Alum  Blufir  (upper  bed, 
Burns),  and  of  North  Carolina,  Dauphin  County,  Haldcman  and  Emmons. 
Pliocene  (?)  of  South  Carolina,  Tuomey  &  Holmes. 

This  form  differs  from  the  recent  distans  in  its  more  acute  and  longer 
spire,  smaller  body-whorl,  shorter  and  wider  canal,  and  in  having  thefir.st  three 
or  four  whorls  spirally  sulcate  and  without  transverse  sculpture.  As  far  as 
one  can  judge  from  the  traces  of  coloration,  it  resembled  the  recent  form  at 
least  in  having  the  few  dark  spiral  lines. 

Fasciolaria  (distans  subsp.?)  apicina   Dall. 
Plate  7,  figure  1 1  b. 
Pliocene  of  Florida  in  the  Caloosahatchie  beds. 

This  form  differs  from  the  recent  distans  in  being  more  slender,  with  the 
whorls  less  rounded,  the  suture  somewhat  appresscd  and  less  distinct,  and 
especially  in  the  sculpture  of  its  first  three  or  four  whorls. 
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111 /^  </«/(?/«  (recent)  the  nucleus  is  smaller  than  the  first  whorl,  smooth, 
subglobular,  and  is  followed  by  a  nearly  smooth  half  whorl ;  then  the  succeed- 
ing coils  to  the  number  of  two  are  faintly  spirally  sulcate,  with  two  or  three 
channels  behind  the  periphery  and  ten  or  fifteen  in  front  of  it.  The  shell  soon 
becomes  perfectly  smooth  and  remains  so,  except  on  the  canal.  It  is  colored 
with  a  peculiar  flammulated  or  transversely  nebulous  pattern  of  livid  olive 
which  fades  to  brown  on  a  creamy  white  ground.  The  nuclear  whorls  are 
uniformly  brownish  at  first,  but  in  adults  have  usually  become  paler  than  the 
rest  of  the  shell  by  fading. 

In  F.  apicina  the  nucleus  is  swollen  and  often  larger  than  the  first  succeed- 
ing whorl.  The  latter  is  sculptured  with  numerous  equal,  distinct,  transverse 
ribs  extending  across  the  whorl  and  without  spiral  sculpture.  The  spirals 
appear  suddenly  in  the  shape  of  about  five  strong,  flattish,  elevated  bands,  of 
which  the  two  anterior  are  shorter  than  the  rest.  The  transverse  ribs  become 
more  distant  and  are  visible  only  as  the  spirals  rise  and  become  swollen  in 
passing  over  them.  There  are  about  ten  to  the  whorl  of  these  waves  or  riblets ; 
they  are  strong  at  the  periphery,  but  do  not  reach  the  sutures.  The  fossils 
preserve  their  color  well  in  many  specimens  and  show  the  nucleus  pale  or 
white,  the  spirals  remain  pale  in  front  of  the  suture  and  where  they  are  swollen 
on  the  crests  of  the  waves ;  between  the  waves  and  in  front  of  the 
periphery  the  color  is  dark  reddish  brown,  so  that  the  nodules  stand  out 
prominently  by  contrast.  After  the  third  or  fourth  whorl  this  sculpture  fades 
away  and  the  color  seems  to  have  been  nearly  uniform  dark  reddish  brown, 
with  a  tendency  to  a  white  band  or  bands  in  front  of  the  suture.  No  trans- 
verse flammulations  appear  anywhere.  The  surface  is  smooth  and  there  is  an 
internal  presutural  elevated  rib  as  in  F.  distans.  In  the  type  and  all  the 
varieties  there  are  from  five  to  eight  spiral  narrow  dark  lines  on  the  body- 
whorl.  These  spirals  are  harder  than  the  rest  of  the  shell  and  in  decorticated 
specimens  of  the  fossils  often  appear  as  slightly  elevated  lines. 

Fasciolaria   idistans  var.  ?)  monocingulata  Dall. 

Caloosahatchie  beds. 

This  variety  may  be  the  result  of  parasitism  or  disease,  but,  however  pro- 
duced, the  differences  are  too  marked  to  leave  unnoticed.  The  fossils  resem- 
ble the  recent  F.  distans,  but  have  a  deeply  impressed  line  in  front  of  the 
suture  and  usually  on  the  last  two  whorls  another  behind  the  suture,  but  less 
strong.  These  make  the  suture  much  more  prominent  than  in  the  recent 
shell  and  its  margin  is  usually  somewhat  crcnulated.  It  is  possible  that  this 
may  be  due  to  some  annelid  building  its  tube  along  the  suture  and  so  produc- 
ing an  abnormal  growth,  as  is  sometimes  seen  in  recent  shells  ;  but  some 
young  specimens  show  the  gradual  progress  of  this  margination  from  the  \ery 
apex,  which  would  hardly  agree  with  the  above  suggestion. 
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The  dimensions  of  specimens  of  the  same  length  are  as  follows : 

Total  length.  Spire.  Width. 

F.  distans lOi.o  40.0  47.0  mm. 

F.  rhomboidca           ....  102.0  50.0  46.0  mm. 

F.  apicitia 10 1.5  40.0  41.0  mm. 

F.  iiioiiocingnlata      ....  88.0  330  42.0  mm. 

The  F.  rhomboidea  is  undoubtedly  the  progenitor  of  the  race,  including 
probably  F.  tulipa,  as  well  as  F.  distans  of  the  recent  fauna.  In  the  Pliocene 
we  have  F.  tidipa,  F.  apicina,  F.  monocingidata  and  possibly  F.  distans,  though 
I  have  seen  no  unmistakable  distans  of  earlier  than  Post-Piiocene  age,  and 
Tuomey  and  Holmes's  figure  7  is  not  absolutely  decisive.  Besides  this,  I  have 
no  doubt  that  the  fossils  supposed  to  be  Pliocene  by  Tuomey  and  Holmes 
were  mixed  with  specimens  really  of  Miocene  age,  but  supposed  to  belong  to 
the  same  horizon  as  the  others  ;  as  in  the  case  of  Ecpliora  quadricostata.  The 
unconsolidated  state  of  the  later  Tertiary  beds  of  South  Carolina  makes  it 
easy  to  fall  into  such  an  error.  From  the  above  confusion  Conrad  was  led  to 
an  error  of  greater  magnitude  in  the  other  direction,  by  which  he  referred  the 
whole  of  the  Carolinian  Pliocene  to  the  Miocene  age. 

Fasciolaria  Sparrowi   Emmons. 
F.  Sparrowi  Emmons,  Geol.  Rep.  N.  Car.,  p.  253,  fig.  115,  1858. 

Miocene  marl  of  Bladen  Co,  North  Carolina  (Emmons);  Lower  Miocene 
of  Western  Florida  one  mile  west  of  the  Chipola  River,  Calhoun  Co.  (Burns) ; 
and  of  White  Beach,  Little  Sarasota  Bay,  Southwest  Florida  (Dall). 

The  Floridian  specimens  are  fragments,  but  identified  with  confidence  ; 
though  similar  in  a  general  way,  this  form  seems  sufficient!}'  distinct  from  the 
next  species,  which  probably  was  its  descendant. 

Fasciolaria  scalarina  Heilprin. 
F.  scalarina  Hp.,  op.  cit.  p.  69,  pi.  i,  fig.  2,  1887. 

Caloosahatchie  beds  on  the  Caloosahatchie  River  and  .Shell  Creek. 
This  splendid  species  seems  to  have  no  recent  representative.     It  appears 
to  be  sufficiently  distinct  from  F.  Sparraivi  for  the   reasons  given  by   Prof 
Heilprin. 

Fasciolaria  gigantea  Kiener. 
F.  gigaulea  Kiener,  Icon.  Coq.  Viv.,  p.  5,  \A.  10,  11  ;  Heilprin,  op.  cil.  p.  70. 

Caloosahatchie  beds  on  the  Caloosahatchie  River, Shell  Creek  and  Alliga- 
tor Creek,  Florida,  not  rare  ;  Pliocene  of  South  Carolina  ;  Post-Pliocene,  and 
recent  on  the  whole  coast  of  the  United  States  south  of  Hatteras. 

The  Pliocene  form  does  not  appear  to  differ  from  the  recent  shell  and 
passes  through  a  similar  scries  of  nodulations  and  other  variations  in  oinanun- 
tation.     The  nucleus  is  almost  identical  with  that  of  F.  scalarina. 


INSTITUTE    OF    SCIENCE.    I'H  ILADEI.PH  lA.  IO5 

"  Fasciolaria  "  Woodii  Gabb. 
F.  Woodii  Qis!ah ,  Journ.  Acad.  Nat.  Sci   Pbila.  iv.,  2d  series,  p.  375,  pi.  67,  fig.  7,  i860. 
Fasciolina  Woodii  Com^A,  Am.  Journ.  Conch,  iii.  p.  1S6,  1S67. 
Cuma  tectum  Gabb  and  Giippy,  not  Wood  or  Kiener. 

Miocene  of  Santo  Domingo  and  of  New  Jersey  (Shiloh). 

In  examining  Gabb's  types  I  found  that  his  Fasciolaria  Woodii  is  an  un- 
questionable Ciiiita,  and  identical  with  the  species  from  Santo  Domingo  which 
he  afterwards  erroneously  referred  to  the  entireh'  distinct  C.  tectum  W'ood, 
a  West  American  recent  species. 

.Subgenus  Mazzalina  Conrad. 
Mazzatina  Coni^tl,  ]o\iTn.  Acad.  Nat.  Sci.  ii  ,  vol.  iv.  p.  295.     Type  M.  pyriila  Conrad. 

The  type  and  hitherto  unique  species  and  specimen  upon  which  Mr.  Con- 
rad has  founded  this  subgenus  is,  as  Mr.  Tryon  remarks,  very  like  Lageiia,  but 
I  regard  it  as  distinct.  It  seems  to  me  that  Mazcalina  is  a  Fasciolaria  of 
short,  stout  form  with  supplementary,  Latirus-XxVc  plaits  imposed  on  its  colu- 
mella, while  Lagena  (Schumacher,  Tryon,  typified  by  L.  sinaragdula  L.)  is  a 
smooth,  bucciniform  Leucozonia. 

The  species  which  Prof  Heilprin  referred  to  Mazzalina  differs  by  the  ab- 
sence of  the  supernumerary  plaits  and  by  the  superficial  coat  of  enamel  by 
which  the  whole  shell  is  covered.  I  have  already  separated  it  under  the  name 
of  Liochlamys.  To  make  amends  I  have  now  two  forms  to  be  added  to  the 
true  Mazzalina,  which  will  make  three  species  in  the  American  Miocene. 

Mazzalina  OAveni  Dall. 
FiisHS  sp.  Owen,  Second  Geol.  Rep.  Arkansas,  p.  35,  plate  i.x.  fig.  i,  i860. 

White  Bluff,  Jefferson  Co.,  Arkansas,  Middle  Eocene. 

Owen's  types  were  deposited  in  the  National  Museum,  and  are  before  me 
as  I  write.  The  specimens,  except  when  fully  adult,  show  the  plaits  on  the 
pillar  only  to  an  oblique  view,  so  they  do  not  appear  on  that  figure.  When 
young  the  species  has  three  plaits  on  the  pillar  like  Fasciolaria.  At  the  first 
resting-stage,  however,  more  are  added,  and  thereafter  are  continuous,  increas- 
ing to  eight  or  nine  in  the  fully  mature  shell;  the  surface  is  much  like  that  of 
Conrad's  type-species,  but  the  shell  is  smaller  and  more  slender;  the  young 
have  the  suture  crenulated  minutely  by  its  being  laid  on  a  peripheral  crenu- 
lated  keel  of  the  first  two  or  three  whorls  ;  this  keel  becomes  faint  and  smooth 
on  the  later  whorls,  obscurely  indicating  a  shoulder  to  the  whorls,  which  num- 
ber in  all  about  seven, -with  the  outer  lip  internally  callous  and  lirate.  The 
nucleus  is  small  and  fusoid ;  the  canal  spirally  .striate  externally.  The  adult 
measures  34  x  19  mm. ;  Owen's  figure  is  somewhat  too  slender.  It  is  doubtless 
the  species  referred  to  on  page  35  as  Fusus  Fittoni  (Lea),  to  which  it  bears  a 
considerable  but  wholly  superficial  resemblance.  Mo.st  of  the  specimens  are 
obscurely  constricted  between  the  suture  and  the  shoulder,  which  is  not  well 
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shown  by  Owen's  figure.  The  species  has  since  been  collected  by  the  State 
Geological  Survey  under  Dr.  John  C.  Branner  at  the  same  locality  and  is  ac- 
companied by  a  species  of  Macron  of  rather  similar  external  form.  Lagcna 
rJiomboidca  Gabb  (Geol.  St.  Dom.,  p.  218,  1873)  is,  from  the  tj'pes,  a  young 
Mazzalina  much  resembling  AI.  Ozvcni,  but  more  slender  and  with  a  propor- 
tionally longer  canal. 

Mazzalina   costata  n.  s. 
Compare  Tryon,  Struct  and  Syst.  Conch.  II.  pi.  4S,  tig.  100. 

As  Conrad's  type-specimen  of  J/,  pyrula  has  so  far  remained  unique,  its 
limits  of  variation  are  uncertain,  but  in  the  Miocene  of  the  Chipola  River 
near  Bailey's  Ferry,  West  Florida,  and  in  that  of  White  Bead),  Little  Sarasota 
Bay,  South  Florida,  is  a  species  which  differs  from  it  in  the  following  particulars: 

It  is  wholly  covered  with  not  very  prominent,  coarse  spirals  crossed  b)' 
distinct  incremental  lines  instead  of  being  smooth  behind  the  canal.  It  has 
eight  or  nine  wide,  rounded,  prominent  costse,  which  begin  in  front  of  the 
shoulder  and  extend  forward  to  the  suture,  which  is  undulated  by  them.  It 
has  three  strong,  continuous  plaits  on  the  pillar,  the  anterior  of  which  is  imdu- 
lated  instead  of  simple  on  its  edge,  and  two  or  three  supplementary,  fainter 
ridges  appear  behind  the  others  at  matui  it)'.  The  adult  shell  has  six  or  seven 
whorls  and  the  canal  is  narrower  and  proportionately  a  little  longer  than  in 
M.  pyrula.  The  young  are  more  slender  than  M.  pyrula,  but  the  adult  is  quite 
globose,  and  the  cost<x  are  obsolete  on  the  last  wliorl.  The  adult  measures 
about  48  X  30  mm. 

My  specimens  of  this  form  are  too  fragmentary  and  imperfect  to  be  suit- 
able for  figuring,  but  they  appear  to  me  to  be  quite  distinct  from  the  Eocene 
species. 

Genus  LATIRUS  Montfort. 
Latirus  floridanus  Heilprin. 
Plate  8,  figure  2. 
Lalirus  floridanus  Heilprin,  op.  cit.  p.  108,  pi.  15,  fig.  42,  1887. 

Miocene  silex-beds^of  Ballast  Point.  Also  in  the  uppermost  Eocene  beds 
(nummulitic)  near  Martin's  Station,  east  from  Tampa. 

This  species  reaches  a  length  of  55  and  a  maximum  diameter  of  23  mm. 
The  aperture,  including  the  canal,  reaches  a  length  of  32.5  mm.  The  wIidiI 
slopes  up  obliquely  to  and  is  appressed  at  the  suture ;  the  spirals  are  close- 
set  and  alternate  in  size,  only  one  fine  one  between  two  coarse  ones ;  there  are 
nine  ribs  or  costre  on  the  last  wiiorl.  There  are  two  obscure  plaits  on  the 
pillar,  not  visible  from  in  front  and  rather  weak  ;  they  are  close  to  the  anterior 
edge  of  the  pillar.  In  fully  adult  specimens  three  or  four  not  prominent, 
somewhat  irregular  liree  appear  on  the  pillar.  The  figure,  which  was  taken 
from  a  somewhat  immature  specimen, does  not  show  these, but  theyare  arranged 
much  as  in  figure  7  on  the  same  plate.     The  intercalary  fine  lines  were  also 
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very  faint  on  tliis  spcciincn  and  the  (.Irauglitsmaii  lias  not  brou<jlit  them  out. 
One  fine  thread  should  appear  between  each  pair  on  the  figure,  though  these 
are  so  fine  that  in  a  drawing  of  the  kind  used  here  they  would  hardly  be  per- 
ceptible. 

Latirus  ifloridanus  var.  ?)  multilineatus  Dall. 

Ballast  Point  silex-bcds. 

This  form  differs  from  the  type  in  being  larger  and  stouter,  in  having  ten 
or  eleven  costse  on  the  last  whorl,  and  in  having  two  or  three  very  fine  spirals 
between  every  two  coarse  ones  on  the  last  whorl.  The  apex  is  shorter  and 
very  acute.  Lon.  57.0;  lat.  27.0  mm.  It  has  eight  whorls  like  the  type,  and 
in  other  respects  resembles  it. 

Latirus  rugatus  n.  s. 
Plate  S,  figures  6,  7. 

Ballast  Point  silex-beds,  Dall  &  Burns. 

Shell  with  eight  whorls  and  generally  resembling  L.  fiorida)ius,  except  in 
the  following  particulars  :  It  is  considerably  smaller,  with  the  same  number  of 
whorls;  the  whorls  are  more  inflated  and  rounded  instead  of  sloped  to  the 
suture  behind  them  ;  on  the  early  whorls  (except  the  nucleus,  which  is  smooth) 
a  pr(iminent  spiral  marginates  the  suture ;  the  costa;  are  more  prominent  and 
extend  farther  either  way  from  the  periphery ;  the  lines  of  growth  are  more 
prominent;  the  primary  spirals  are  stronger  and  more  distant,  at  the 
beginning  of  the  last  whorl  there  are  six  in  L.  riigatiis,  as  against 
twelve  in  L.  floridamis ;  the  canal  is  more  recurved  and  more  constricted 
at  its  junction  with  the  aperture ;  the  lirje  are  stronger,  and  that  at 
the  posterior  commissure  on  the  body  is  much  stronger  than  in  L.  floridaiius. 
Lon.  37.0;  max.  diam.  18.0;  lon.  of  aperture  20.O  mm. 

This  is  probably  the  form  referred  to  by  Heilprin  as  a  variety  or  possibly 
distinct  species  from  L.  fforidaniis  [op.  cit.  p.  106).  It  is  extremely  closely 
related  to  a  West  Indian  form  usually  referred  to  L.  brevicaitdatus. 

Latirus  callimorphus  n.  s. 
Piatt;  8,  figure  i. 

Ballast  Point  silex-beds,  rare. 

Shell  thin,  stout,  with  seven  whorls;  .sculptured  with  ten  tran.sverse  costa; 
or  short  riblcts  confined  to  the  periphery,  and  close-set,  prominent  incremental 
lines  ;  spirals  close-set,  alternate,  of  three  sizes;  the  primaries  and  secondaries 
on  the  last  whorl  not  very  different  in  size,  but  simple,  the  tertiaries  very 
fine  and  reticulated  by  the  lines  of  growth  ;  the  tertiaries  hardly  visible 
on  the  upper  whorls  ;  suture  appressed,  the  whorl  flattened  and  sloping 
in  front  of  it;  pillar  with  two  or  three  obscure  plaits  hidden  within  the 
aperture;  there  is  no  ridge  on  the  body  at  the  commissure;  canal  short,  wide, 
recurved.  Max.  diam.  20.0;  lon.  41.5;  lon.  of  the  aperture,  including  the 
canal,  23.0  mm. 


I08  TRANSACTIONS    OF    THE    WAGNER    FREE 

A  single  specimen  of  tliis  interesting  species  was  collected  by  the  writer. 
It  is  of  the  same  type  as  the  preceding  forms,  from  which  it  is  at  once  distin- 
guishable by  its  relatively  shorter  and  wider  canal  and  finer  sculpture  ani^i 
generall}'  stouter  form.  In  a  perfectly  adult  specimen  there  may  be  lirc'E  on 
the  body  and  within  the  inner  lip  as  in  the  other  species. 

Latirus  tessellatus  n.  s. 
Plate  lo,  figure  8  a. 
Shell  elongated,  slender,  with  the  spire  longer  than  the  aperture  ;  ape.K 
acute;  early  whorls  worn,  but  evidently  sculptured  much  like  the  rest ;  spiral 
sculpture  of,  on  the  last  whorl,  between  the  suture  and  the  shoulder  four  or 
five  low,  flattened  bands,  separated  by  wider  interspaces  ;  at  the  shoulder  and 
in  front  of  it  to  the  end  of  the  canal,  fifteen  more  elevated  primary,  distant 
threads  ;  the  flattish  interspaces  are  divided  by  two  or  three  rather  weak 
grooves  into  two  or  more  bands,  which,  by  regularly  spaced  impressed  trans- 
verse lines,  are  cut  more  or  less  distinctly  into  little  squares  ;  the  transverse 
lines  do  not  cut  the  primary  threads,  but  appear  between  them,  the  tessellation 
being  most  distinct  at  and  partly  in  front  of  the  periphery ;  transverse  sculpt- 
ure, beside  the  impressed  lines  and  those  due  to  growth,  consisting  of  nine- 
rounded,  rather  stout  ribs  beginning  near  the  shoulder  and  extending  over  the 
whorl,  with  about  equal  interspaces  ;  suture  appressed,  distinct,  made  flexuous 
by  passing  over  the  ribs  ;  whorl  somewhat  constricted  in  front  of  the  suture  ; 
aperture  elongate  ;  outer  lip  crenulated  by  the  sculpture,  internally  lirate,  the 
lirae  falling  short  of  the  margin,  inner  lip  callous,  with  two  or  three  faint  ridges 
near  the  edge  of  the  canal ;  canal  narrow;  pillar  nearly  straight.  Lon.  of  shell 
37.5  ;  of  aperture  17.0  ;  max.  diam.  of  shell  12.7  mm. 

A  single  specimen  of  this  interesting  species,  with  the  upper  whorls  some- 
what worn,  was  collected  from  the  Caloosahatchie  marls. 

Latirus  hypsipettus  n.  s. 
Plate  10,  fig.  5. 
Shell  elevated,  slender,  acute,  nine-whorled,  with  strong  sculpture  and  a 
very  short  canal ;  nucleus  smooth,  subglobosc,  of  a  whorl  and  a  half;  subse- 
quent whorls  with  spiral  sculpture  of  (on  the  last  whorl  about  nine)  strong, 
distant  threads,  with  much  wider,  rather  smooth  interspaces;  of  these  threads 
three  appear  on  the  upper  whorls,  the  posterior  thread  somewhat  the  most 
prominent ;  between  the  latter  and  the  suture  behind  it  the  whorl  is  appressed 
toward  the  suture  and  shows  a  few  much  finer  spirals,  but  these  are  absent 
between  the  primaries;  transverse  sculpture  of  rather  marked  lines  of  growth, 
rarely  raised  and  imbricated  near  the  suture,  and  (on  the  last  whorl  seven) 
stout,  rounded  ribs,  obsolete  near  the  suture  and  on  the  canal ;  base  of  the 
whorl  constricted ;  canal  short,  deep,  nearly  straight,  with  a  strong  fasciole ; 
outer  lip  simple,  internally  lirate?,  inner  lip  callous,  with  one  or  two  plaits 
anteriorly.  Lon.  of  shell  25.0;  of  aperture  10. 8  ;  max.  diam.  of  shell  10.3  mm. 
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A  single  nearly  adult  and  several  }'oung  specimens  were  fountl  in  the 
Caloosahatchie  marls. 

This  species  is  distinguishable  from  tlie  preceding  by  its  shorter  canal, 
stronger  sculpture,  absence  of  tessellated  sculpture  between  the  spirals  and 
of  the  presutural  constriction.  It  does  not  seem  closely  related  to  any  known 
recent  species  of  the  local  fanna. 

Genus  FULGUR  Montfort. 
'^Fiilgur  Montfort,  Conchyl.  ii.  p.  503,  1810.     Type  F.  canca  var.  eliccans  Montfort. 
Busycon  Bolten,  Mus.  Bolt.,  p.  149,  1798.     No  diagnosis,  type  or  figure. 
^Sycopsis  Conrad,  Am.  Journ.  Coiicli.  iii.  p.  184,  1867. 
'^Sycotypus  (Browne)  Gill,  Am.  Journ.  Conch,  iii.  p.  147,  1847.     Not  of  Gray. 

This  group  of  forms,  which  I  here  write  under  the  earliest  properly  defined 
name,  took  its  rise  in  the  Eocene  formation.  Its  precursors  maybe  noted  in  such 
forms  as  Levifiistis  Blakei  and  trabeatus  Conrad,  Bit/bifiisus  inornatus  Conrad 
{Fiisiis  Fittonii  Lea),  "  Fu/giir"  triserialis  Whitfield,  from  the  Claibornian,  and 
the  Miocene  Pyrida  {Lyrosoma)  sulcosa  Conrad.  To  trace  tlie  gradual  steps 
by  whicTi  from  small,  bulbous,  mostly  rather  thin  shells  of  this  family  the 
enormous  and  ponderous  forms  of  the  Miocene  and  subsequent  faunas  have 
been  derived  would  be  a  fascinating  task,  but  for  which  space  and  time  at 
present  afford  no  opportunity.  It  will  be  sufficiently  obvious,  to  any  one  who 
will  carefully  study  a  full  series  of  these  forms,  that  their  essential  shell- 
features  at  least  had  been  already  assumed  at  the  epoch  of  the  deposition  of 
tlie  Claiborne  sands. 

The  noun  Fiilgur  is  neuter.  I  find  great  discrepancies  in  the  manner  in 
which  authors  have  treated  the  specific  names  at  various  times,  but  the  proper 
ending  (in  inn)  seems  to  be  that  which  has  been  least  frequently  employed. 
Considering  the  small  number  of  recent  species,  there  does  tiot  seem  to  be  any 
real  necessity  for  maintaining  two  sections  in  the  genus,  which  did  not  e.xist 
before  the  Miocene  period,  though  if  the  recent  species  were  numerous  the 
sections  might  be  convenient. 

I  have  found  it  necessary  to  considerably  reduce  the  number  of  nominal 
species,  and  to  add  to  the  list  two  hitherto  unrecognized  but  very  distinct 
forms. 

Fulgur  spiniger  Conrad. 
Fusus  spiniger  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.  i.  2d  ser.  p.  117,  pi.  .xi,  lig.  32,  184S. 
Fulgur  spiniger  Conrad,    op.  cit.  p.  207,  1849.     Gill,  Am.  Journ.  Conch,  iii.  p.  147,  1867; 

Heilprin,  Trans.  Wagner  Inst.  i.  p.  loS. 
Busycon  spiniger  Conrad,  Am.  Journ.  Conch,  iii.  p.  1S4,  1867. 
Fulgur  nodulaiicm  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.  i.  2d  ser.  p.  207,  1849  ;  ii.  p.  41, 

pi.  i.  figs.  6,  7  ;  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  p.  317,  1854. 
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Busycon  cfumosnm  Conrad,  Am,  Joiiin.  Conch,  iii.  p.  266,  pi.  19,  fig.  3,  1S67. 

Fttlgur  nodulatus  Gill,  Am.  Journ.  Concli.  iii.  p.  147,  1S67. 

Busycon  {Sycopsis)  nodulatum  Conrad,  Am.  Journ.  Conch,  iii.  p.  1S4. 

Busycon  stiiatum  Conrad,  Am.  Journ.  Conch,  ii.  p.  69,  pi.  3,  fig.  8,  1866  (young). 

It  was  very  natural  that  Conrad  should  have  described  as  distinct  species 
and  even  placed  in  two  distinct  subgenera  extreme  forms  of  this  protean 
species.  Both  in  the  Upper  Eocene  (Vicksburg)  and  the  Lower  Miocene 
(Chipola  River,  near  Bailey's  Ferry  and  Alum  BlufT,  Chattahoochee  River,  as 
well  as  the  Tampa  silex-beds)  it  riots  in  variation  so  luxuriant  that  one  would 
have  good  reason  for  naming  half  a  dozen  species,  were  these  forms  not  abso- 
lutely connected  by  the  most  trifling  individual  gradations.  The  spire  may 
be  scalar  or  have  the  suture  wound  accurately  on  the  keel.  The  keel  may  be 
simple,  tuberculous,  or  represented  by  a  series  of  unconnected  spines.  Tiie 
external  spirals  may  be  numerous  and  fine,  few  and  coarse,  or.  on  the  periphery, 
obsolete ;  the  space  between  the  suture  and  the  shoulder  may  be  sloping,  flat, 
or  excavated.     The  principal  types  are  as  follows: 

F.  sp!iiigcr\'3.r.  nodu/atuvi  (Conr.).  Spire  low,  whorls  keeled,  suture  wound 
on  or  near  the  keel;  shoulder  flat,  sloping;  keel  more  or  less  nodulous,  some- 
times subspinous;  striation  fine,  often  obsolete  on  the  periphery;  pillar  with 
one  groove ;  throat  lirate;  body  with  an  internal  ridge  near  the  suture  in 
adults.  Lower  Miocene  near  the  Chipola  River,  W.  Florida.  In  examining 
the  types  of  this  species  in  the  Museum  of  the  Academy  of  Natural  Sciences 
in  Philadelphia,  I  found  that  on  the  same  tablet  with  the  genuine  F.  uodiilalitm 
is  included  one  specimen  of  young  F.  coronatum. 

F.  spiiiigervav.  spitiiger  (Conr.).  Spire  more  elevated,  subcarinate  ;  shoulder 
excavated,  appressed  at  or  near  the  keel ;  keel  at  first  obscure,  with  many 
pointed  nodules,  later  with  only  isolated  spinous  nodules. 

Upper  Eocene  at  Vicksburg,  Miss.  Lower  Miocene  near  the  Chipola 
River,  West  Florida. 

This  form  has  the  spirals  as  strong  as  or  stronger  than  var.  nodulaiiiiii  where 
present,  but  the  periphery  is  often  bare  of  spirals  altogether,  and  there  is  fre- 
quently a  narrow,  smooth  band  in  front  of  the  suture,  occasionally  a  little 
e.\cavated,  which  is  the  lieralcl  of  the  sntural  channel  in  suhsc([uciit  forms. 
As  the  var.  spinigcr  increases  in  size  the  spines  become  more  imbricate  or  like 
those  of  F.  perversriin,\v\X.\\  the  anterior  slope  much  the  shorter.  In  small 
and  average  specimens  the  two  slopes  are  nearly  alike  measured  in  the  tiirec- 
tion  of  the  whorl,  or  spirally.      Large  ones  measure  80  mm.  long. 

/'".  spinigcr  var.  Biirnsii  Dall.  Spire  moderate  ;  keel  often  nodulous  or 
even  faintly  undulate,  instead  of  spiny ;  shoulder  flattish,  with  a  thick  band 
or  swollen  cord  at  the  suture,  which  is  deep,  though  not  quite  channelled; 
spiral  sculpture  sparse,  but  very  coarse ;  periphery  smooth  ;  internal  lira; 
prominent  and  continuous,  rather  sparse  ;  infra-sutural  callus  strong  and  shar[). 
Max.  Ion.  observed,  about  65    mm.      The    spire    varies    from  depressed  to 
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sliylitly  scalar.     When  spinj-  this  variety  has  numerous  (13-15)  small  spines 
on  the  last  whorl,  instead  of  few  (10-13)  large  ones,  as  in  var.  sphiiger. 

Lower  Miocene  at  Alum  Bluff  (lower  bed)  and  the  vicinity  of  Bailey's 
Ferry,  Chipola  River,  W.   Florida. 

This  variety  is  named  in  honor  of  Mr.  Frank  Burns,  of  the  U.  S.  Geol. 
Survey,  to  whose  ener<;y  and  faithfulness  in  collecting  our  paleontologists  are 
greatly  indebted. 

F.  sphiiger  var.  tampacnsis  Dall.  Shell  resembling  the  last,  but  with  the 
spire  more  scalar,  the  top  of  the  whorls  more  horizontal  ;  the  edge  in  front  of 
the  suture  not  thickened  or  pressed  up  on  the  preceding  whorl,  but  with  a 
narrow,  smooth  space  between  the  suture  and  the  first  spiral  in  front  of  it ; 
while  in  the  varieties  previously  described  the  spirals  are  equal,  or  subequal 
and  absent  on  the  periphery,  in  this  they  alternate  coarser  and  finer,  uniformly 
over  the  shell ;  the  lines  of  growth,  too,  are  more  prominent  and  give  the 
sculpture  a  sharp  appearance. 

This  is  the  commoner  form  in  the  Tampa  sile.x-beds,  and  probably  that  re- 
ferred by  Heilprin  [pp.  cit.  p.  108)  to  spiiiiger  with  doubt,  from  an  imi^erfect 
specimen.  It  is  generally  about  45  mm.  long,  but  fragments  indicate  that  it 
reached  a  length  of  three  or  four  inches,  preserving  the  characters  above 
mentioned.  It  has  been  collected  by  Mr.  Willcox,  the  writer,  Messrs.  Shep- 
ard.  Burns  and  otiiers.     The  internal  lirs  are  sharp  and  persistent. 

F.  spinigcr  \z.x.  perizonatnm  Dall.  Shell  resembling  the  last,  but  with  a 
prominent  thread  in  front  of  the  sutural  smooth  band,  which  may  be  more  or 
less  exxavated,  forming  a  shallow  or  sometimes  a  very  marked  canaliculation ; 
the  internal  lirae  are  strong  ;  the  keel  may  be  tuberculate  or  spinose,  the 
spire  more  or  less  scalar. 

Rare  in  the  silex-beds  at  Ballast  Point.  This  is  the  form  mentioned  by 
Heilprin  (/.  t.)  as  Ftilgitr  coroimtiim,  to  which  the  upper  part  of  the  whorl 
bears  a  certain  resemblance ;  but  that  species  is  quite  distinct.  I  have  not  in 
a  large  series  been  able  to  find  any  internal  lirae  in  F.  coronatiivi,  though  they 
may  appear  in  verj'  aged  specimens.  It  is  also  a  much  larger  species,  with  a 
smoother  surface,  than  the  Floridian  .shell. 

The  present  form  shows  such  gradations  in  the  few  specimens  examined 
that  it  is  evident  that  the  canaliculation  of  the  whorls  at  the  time  these  ani- 
mals lived  was  a  character  so  little  fi.xed  that  it  was  not  even  of  specific,  to 
say  nothing  of  subgeneric,  value,  as  it  has  been  reckoned  to  be  in  the  species 
making  up  the  recent  fauna. 

Fulgxir  scalarispira  Conrad. 
F.  scalarispira  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  5S4. 

Miocene  marls  at  Shiloh,  Cumberland  Co.,  Southern  New  Jersey ;  also  in 
the  upper  bed  of  the  Miocene  at  Alum  Bluff,  Chattahoochee  River,  W.  Florida. 

A  single  imperfect  specimen  was  found  at  Alum  Bluff,  but  the  .species 
could  not  be  mistaken.     This  species  has  a  deep  chink  in  the  suture,  not  wide 
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enough  to  be  called  a  channel,  and  varies  remarkably  in  the  elevation  of  the 
spire,  which  is  more  accurately  scalar  when  the  spire  is  depressed;  more  ob- 
lique, with  the  shoulder  somewhat  excavated  and  appressed,  when  the  spire  is 
elevated.  This  species  also  illustrates  the  want  of  equilibrium  so  clearly 
shown  by  the  variations  of  F.  nodulaluui. 

Fulgiir  pyrum  Dillwyn. 

Bulla  pyrum  Dillwyn,  Des.  Cat.  Rec.  Sh.  i.  p.  485,  1817. 

Pyinla  spirata  Lamarck,  An.  .s.  Vert.  vii.  p.  142,  1822. 

Fii/ffiir pyruloides  Say ,]ourn.  Acad.  Nat.  Sci.  Phila.  ii.  p.  237. 

Busycon  plagosum  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  583. 

Busycon  elef;ans  Conrad,  loc.  cit.  p.  583,  1862. 

Sycotypus pyriformis  Conr.,  Am.  Journ.  Conch,  iii.  p.  265,  pi.  20,  fig.  i,  1S67. 

Fii/gur pyri/ormis  Heilprin,  Trans.  Wagner  Inst.  i.  p.  74. 

Upper  Miocene  to  recent  fauna. 

Fulgur  pyrum  var.  incile  Conrad. 

Fulgur  incile  Conrad,  Am.  Journ.  Sci.  xxiii.  p.  333,  1833. 

Busycon  Couradii  Tuomey  &  Holmes,  Pleioc.  Foss.  S.  C,  p.  147,  pi.  29,  fig.  4,  1856. 

Sycolypus  incilis  Gill,  Am.  Journ.  Conch,  iii.  p.  149,  1867. 

Busycon  alveaiutn  Conrad,  Proc.  Acad.  Nat.  Sci.  1862,  p.  583,     Am.  Journ.  Conch,  ii.  p. 

68,  pi.  3,  fig.  7,  1866. 
Sycolypus  alvealus  Gill,  Am.  Journ.  Concli.  iii.  p.  149,  1S67. 
Busycon  canaliculatum  Tuomey  &  Holmes,  op.  cit.  pi.  29,  fig.  2,  p.  146,  ex  parte  (not  of 

Lamarck),  1856. 
Busycon  canaliferum  Conrad,  Proc.  Acad.  Nat.  Sci.  1862,  p.  260. 
Busycon  carolinense  Conrad,  op.  cit.  p.  584  ;  not  p.  560. 
Sycolypus  canaliferus  Gill,  op.  cil.  p.  149,  1867. 

Miocene  of  Maryland,  Virginia,  N.  and  S.  Carolina,  Florida. 

Fulg-ur  pyrum  var.  excavatum  Conrad. 

Fulgur  excavatus  CowxwA,  Am.  Journ.  Sci.  2,  xxxix.  p.  387,  1840. 

Busycon  excavatus  Conr.,  Foss.  Tert.  Form.  U.  S.,  p.  82,  pi.  45,  fig.  12,  1845  ;  Proc.  Acad. 

Nat.  Sci.  Phil.  vii.  p.  30,  1854. 
Cassidulus  carolinensis  Tuomey  &  Holmes,  Pleioc.  Foss.  S.  C,  p.  147,  pi.  30,  fig.  i,  1856. 
Busycon  excavatum  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  560. 
BusycoJi  carolinense  Conrad,  op.  cil.  p.  560  (not  p.  584),  1862. 
Sycolypus  excavatus  Qi\\\,  Am.  Journ.  Conch,  iii.  p.  150,  1867.     Conrad,  ibid.  p.  267,  pi.  23, 

fig.  6. 
f  Sycolypus  elongalus  Gill,  loc.  cit.  p.  150,  fig.,  1867. 

Miocene  of  Maryland,  Virginia,  North  Carolina,  and   Pliocene  of  I-'Iorida 
and  .South  Carolina. 
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Fulgur  pyrum  var.  aepynotum  Dall. 

Miocene  of  Alum  Bluff,  upper  bed,  Chattahoochee  River,  West  Florida. 

Thi.s  remarkable  form  appear.s  of  large  size  and  strong  development  (95  x 
150  mm.)  in  the  Lower  ^^liocene,  where  the  typical  variety  {incile)  has  round 
and  swollen  whorls,  contracted  base  and  deep,  wide  sutural  channel.  It  is 
covered  with  fine  sharp  spirals  ;  the  shoulder  is  only  emphasized  in  the  young, 
when  it  is  tuberculous.  In  the  adult  it  is  rounded  off  in  the  last  whorl.  A 
variet}-  has  a  narrow  sutural  canal  and  wide,  carinate  shoulder,  with  low 
tubercles  on  the  keel.  It  is  caiialifcruni  of  Conrad  and  may  be  regarded  as 
the  offshoot  from  which  proceeded  the  \\v\ngcanalia(lai?iiii.  Another  variety, 
(epyiiotum;  whicii  I  suspect  was  confined  to  the  young  shells,  which,  probably, 
if  they  attained  full  size,  gradually  lost  their  distinctive  features  on  the  later 
wiiorls;  has  a  medium  sutural  canal,  an  excavated,  keeled  shoulder,  undulate 
or  subtuberculate  and  very  coarse,  broad  spirals  with  wider  interspaces.  The 
largest  specimen  I  have  seen  is  30  x  50  mm.  With  these  are  intermediate 
specimens  leading  directly  to  the  excavatum  form,  though  I  have  not  yet  seen 
any  genuine  typical  excavatum  from  the  Miocene  of  Florida,  though  it  appears 
in  South  Carolina  and  northward.  As  time  went  on  the  excavatum,  variable 
at  its  best,  on  the  whole  changed  in  two  respects:  the  whorl  became  rounder 
and  the  channel  at  the  suture  less  deep  and  wide.  The  height  of  the  spire 
and  the  coarseness  of  the  spiral  sculpture  are  always  variable  in  these  fossils, 
hence  I  feel  obliged  to  refer  Gill's  clcngatum  to  these  species,  though  the 
unique  type  seems  to  have  been  mislaid,  and  I  can  only  judge  from  the  figure 
and  description,  which  lend  themselves  to  this  view. 

F.  excavatum  was,  on  the  whole,  larger  than  the  specimens  of  the  recent 
pyruni  which  I  have  seen,  and  this  is  also  true  of  the  Pliocene  form  from  the 
Caloosahatchie  and  Shell  Creek,  and  the  Myakka  River  Post-Pliocene  speci- 
mens collected  by  Mr.  Willcox.  The  Pliocene  form  is  nearer  the  recent  form 
than  typical  excavatum  is,  the  Post-Pliocene  still  nearer,  or  practically  identical 
with  the  living  shells.  All  through  the  series  the  height  of  the  spire,  the 
angularity  of  the  shoulder  and  the  coarseness  of  the  striation  (especially  in 
the  very  young)  are  variable  factors.  The  recent  shells  are  more  uniform  in 
their  spiral  sculpture  than  any  of  their  fossil  progenitors,  but  they  differ  simi- 
larly in  the  height  of  the  spire  and  the  excavation  of  the  sutural  canal.  I 
feel  that  it  is  impossible  to  frame  a  .specific  diagnosis  that  shall  accurately  de- 
scribe the  fluctuations  of  the  four  forms  I  have  treated  as  varieties  and  at  the 
same  time  discriminate  them.  For  this  reason  I  have  not  regarded  them  as 
entitled  to  specific  rank.  Beside  those  I  have  mentioned,  there  is  a  curious 
variety  in  the  Post-Pliocene  which  has  the  shell  very  pyriform,  almost  smooth, 
with  no  keel  on  the  shoulder  and  with  a  very  narrow  sutural  channel.  It 
connects  with  the  others  by  degrees. 

Beside  the  species  above  limited,  I  know  of  but  two  valid  species  of  the 
Sycotypus  section  of  the  genus.     These  are  F.  coronatum  Conrad  and  its  variety 
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riigosiiin  (Conrad)  and  the  recent  F.  canaliculatHni  Linne.  The  former  is 
Miocene,  from  the  Carolinas  northward,  the  latter  is  found  in  the  same  area  of 
the  Pliocene  and  Post-Pliocene,  and  may  extend  farther  south,  but  I  have  not 
seen  it  from  the  Pliocene  of  Florida. 

Pulgur  (pyrum  var.  ?)  planulatvim  n.  s. 

Shell  Creek,  Willcox,  Caloosahatchie  marls,  Dall. 

Shell  small,  six-whorled,  with  a  small,  smooth  nucleus  of  one  and  a  half 
whorls;  the  very  small  whorls  immediately  following  the  nucleus  are  spirally 
striate,  with  a  flattish,  relatively  broad,  minutely  undulate  or  granular  keel  at 
the  shoulder,  behind  which  the  whorl  is  flattish  or  slightly  excavated,  with  a 
narrow  and  very  feeble  channel  at  the  suture  ;  beyond  this  the  tubercles,  keel 
and  channel  become  obsolete,  the  shoulder  subangular  or  almost  rounded,  the 
posterior  surface  of  the  whorls  flat  and  smooth,  and  in  front  of  the  suture,  which 
is  wound  on  the  exact  periphery,  there  is  only  the  faintest  possible  depression 
or  rather  downward  slope  to  the  preceding  whorl ;  except  for  a  few  sparse, 
obsolete  spiral  lines,  the  periphery  is  smooth  ;  the  somewhat  constricted  base 
of  the  whorl  is  spirally  threaded,  with  a  tendency  to  alternation  in  strength  ; 
canal  long,  moderately  slender ;  outer  lip  meeting  the  periphery  nearly  at 
right  angles,  simple,  sharp-edged,  nearly  straight ;  body  with  little  callus, 
pillar  callous  at  the  edge,  sharply  grooved;  throat  not  lirate  inside.  Lon.  54, 
lat.  31  mm. 

This  shell  is  exactly  intermediate  between  the  channelled  and  the  un- 
channelled  Fulgurs.  If  a  specimen  oi  pyrinii  with  a  scalar  spire  were  to  have 
the  top  of  the  whorls  levelled  off,  the  periphery  become  smooth  and  lose  the 
lirae  of  the  outer  lip,  it  would  be  something  like  this  shell.  One  was  found 
at  Shell  Creek  by  Mr.  Willcox  and  one  on  the  Caloosahatchie  by  the  writer. 
It  does  not  seem  possible  that  pyruvi  could  vary  to  this  extent,  yet  there  is 
nothing  else  to  compare  it  to,  and  the  paucity  of  material  makes  me  hesitate 
to  regard  it  as  absolutely  distinct. 

Fulgur  stellatum  n.  s. 
Plate  4,  figure  9. 

Miocene  silex-beds  of  Ballast  Pt.,  Tampa  Bay,  I'lorida. 

Shell  thin,  attaining  about  eight  whorls  ;  nucleus  large,  smooth  and 
swollen,  of  about  two  whorls;  succeeding  whorls  encircled  by  a  thin,  round- 
edged  keel,  neatly  divided  in  the  early  whorls  into  about  a  dozen  even,  sub- 
equal,  triangular,  flattened  rays,  with  equal  interspaces,  stellate  when  viewed 
from  above ;  the  surface  of  the  whorl  behind  the  keel  smooth,  excavated 
moderately  and  rising  at  a  low  angle  to  the  suture,  which  is  not  appressed, 
and  is  hidden  under  the  shadow  of  the  keel  of  the  preceding  whorl;  on  the 
last  whorl  in  the  adult  the  keel  between  the  radii  is  less  pronounced,  but  the 
flat  spines  retain  much  of  the  same  character;  in  front  of  the  keel   in  the 
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)'Oung  the  whorl  is  sparsely  spirally  striated  and  somewhat  constricted  at  its 
base;  tlie  adult  has  the  periphery  nearly  smooth,  and  the  base  of  the  whorl 
more  rounded  ;  the  canal  appears  to  be  striated,  very  straight,  rather  stout, 
slightly  callous,  but  not  grooved  ;  I  find  no  trace  of  an  infra-sutural  ridge  or 
any  internal  line.  The  adult  appears  to  reach  a  length  of  85  and  a  diameter 
of  over  50  mm. 

The  adult  specimen  of  this  remarkable  species  is  too  imperfect  to  figure, 
though  affording  information  for  a  diagnosis.  I  have  figured  a  tip  which 
shows  the  curious  dish-like  keel  and  swollen  nucleus  of  the  young.  A  frag- 
ment, including  most  of  the  canal,  found  with  the  adult,  is  referred  to  this 
species  with  some  doubt.  It  is  evidently  a  rare  form,  but  offers  very  clear- 
cut  characters  to  distinguish  it  from  the  other  species. 

Fulgur  maximum  Conrad. 
Busycon  maximiis  Conrad,  Foss.  of  Tert.  Form.  U.  S.,  cover  of  No.  2,  pi.  48,  fig.  i.  May, 

1840. 
Busycon  (tiloiiis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.    1S62,  pp.   561,  5S3  ;  Am.  Joiirn. 

Conch,  iii.  p.  265,  pi.  20,  fig.  2,  1867. 
Fulgur  maxitnus  Gill,  Am.  Journ.  Conch,  iii.  p.  146,  1S67. 
Busycon  maximum  Conrad,  Am.  Journ.  Conch,  iii.  p.  184. 
"^Fulgur  maximus  Heilprin,  Trans.  Wagner  Inst.  i.  p.  72. 
?  Busycon  filosum  Conrad,   Proc.    Acad.  Nat.  Sci.  Phila.  1862,  p.  286  ;  Am.  Journ.  Conch. 

iii.  p.  266,  pi.  21,  fig.  7,  1S67  (of.  Heilprin,  Trans.  Wagner  Inst.  i.  p.  72). 
Fulgur  rapum  Heilprin,  op.  cit.  p.  71,  1887. 

Miocene  of  Florida,  in  the  upper  bed  at  Alum  Bluff;  of  Duplin  Co.,  North 
Carolina;  also  at  Wilmington,  N.  C;  Pliocene  of  South  Carolina?  at  Dar- 
lington, where  the  exact  horizon  is  doubtful  and  may  be  Miocene  ;  Pliocene 
of  the  Caloosahatchie  beds  on  the  Caloosahatchie  River,  S.  W.  Florida,  Will- 
cox,  Heilprin  and  Dall. 

This  is  an  interesting  and  variable  form  which  may  be  divided  into  three 
varieties,  after  premising  that,  as  is  the  case  throughout  the  genus,  the  females 
have  a  wide  patulous  canal,  while  the  canal  in  male  specimens  is  much 
narrower  and  more  cylindrical. 

Var.  maximum  (Conrad).  Spire  short,  sloping,  with  the  suture  at  the 
shoulder  ;  no  keel  or  tubercles. 

Var.  rapiim  (Heilprin).  Spire  scalar,  with  the  shoulder  rounded,  nodulous 
or  with  distant  spines,  but  no  continuous  keel.  F.  tritonis  is  the  extreme  of 
this  variety,  with  a  little  more  sloping  shoulder. 

Var.  tiidiculatnm  Dall.  Spire  very  low,  base  constricted,  last  whorl  greatly 
inflated  ;  shoulder  rounded,  without  keel  or  tubercles  in  the  adult,  excavated 
somewhat  in  front  of  the  suture,  which  is  bordered  by  a  tubcrculate  or  wavy 
elevated  band  formed  by  the  thickened  margin  of  the  whorl  being  laid  over 
the  tuberculated  shoulder  of  the  young  shell ;  canal  slender,  rather  long,  the 
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pillar  with  a  rather   tliick   callus,  but   not   grooved.     Lon.  (about)  60  ;  lat.  35 
mm.     (Upper  bed  at  .\luin  Bluff.) 

I  have  not  .seen  the  transition  to  Jilosmii  observed  by  Prof.  Heilprin,  and, 
except  for  his  remarks,  should  have  regarded  that  form  from  Conrad's  figures 
and  description  as  bearing  to  F.  contrarmm  such  a  relation  as  F.  eliccans  bears 
to  F.  pcrvcrsuin. 

Fulgur  perversum  Linn6. 
Murex pervcrsus  Linne,  Syst.  Nat.,  p.  1222,  1766. 
Pyntla peri'ersa\j3xn3.XQ\L,  An.  s.  Vert.  vii.  p.  137,  1822. 
Fulgiir  contrarius  Conrad,  Am.  Journ.  Sci.  2d  ser.  xx.xix.  p.  3S7,  1840  ;  Foss.  Tert.  Form. 

U.  S.,  p.  82,  pi.  45,  fig.  II,  1845. 
Pyrula  Kieneri  Philippi,  Zeitschr.  Mai.  1848,  p.  98  ;  Petit,  Journ.  de  Conchyl.  1852,  p.  145  ; 

Conrad,  Am.  Journ.  Conch,  iii.  p.  184. 
Biisycon  gihbosuni  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  286. 
Busycon  perversum  Tuomey  &  Holmes,  Pleioc.   Foss.  S.  Car.,  p.  145,  pi.  29,  fig.  3,  1856  ; 

Emmons,  N.  Car.  Geo!.  Rep.,  p.  249,  fig.  107,  1858;  Conrad,  Am.  Journ.  Conch,  ili.  p. 

184,  1867. 
Busycon  adversarium  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.   1862,  pp.  560,  5S4  ;  Am.  Journ. 

Conch,  iii.  pp.  184,  185,  1867. 
Fulgur perversus  Gill,  Am.  Journ.  Conch,  iii.  p.  146,  1S67. 
Fulgur  contrarius  Gill,  op.  cit.  p.  146 ;    Heilprin,  Trans    Wagn.  Inst.  i.  p.  72,  1887  ;  I.eidy, 

ibid.  ii.  pp.  51-53,  pi.  ix.,  x.,  1889. 
Busycon   (Sycopsis)  contrariuni  Conrad,  Am.  Journ.  Conch,  iii.   pp.  184,  266,   pi.   23,   fig. 

I,  1867. 

Miocene  of  North  and  South  Carolina;  Pliocene  of  South  Carolina  and 
of  the  Caloosahatchie  beds,  S.  W.  P'lorida  ;  Post-Pliocene,  North  Carolina, 
South  Carolina  and  Florida  (Myakka  River).  Recent  in  the  present  fauna 
from  Hatteras  to  the  Gulf  of  Mexico.  It  was  wrongly  catalogued  by  Conrad 
under  the  Oligocene  (A.  J.  C  iii.  p.  184,  1867),  probably  by  a  t}'pographical 
error. 

Fulgur perverstirn  extends  from  the  Miocene  of  North  Carolina  through, 
the  Pliocene,  as  in  South  Carolina  and  Florida ;  the  Post-Pliocene,  North 
Carolina  to  Florida ;  and  the  existing  fauna.  The  variety  with  whorls  not 
spinose  or  tubcrculated,  especially  the  males,  is  F.  contrarium  Conrad,  the 
fossil  .spinose  form  exactly  like  the  recent  shell  in  F.  adversarium  Conrad. 
Both  forms  are  found  recent,  but  among  the  fossils  the  smootli  form,  antl 
among  living  shells  the  spiny  form,  are  respectively  most  prevalent.  I  have 
examined  authentic  types  of  all  three.  The  imperceptible  stages  by  which 
one  passes  into  another  are  well  illustrated  by  the  paper  of  Dr.  Leidy  and 
Mr.  Willcox  above  cited.  There  is  another  variety,  with  an  almost  flat  spire, 
found  both  recent  and  fossil.  The  varieties  without  spines  are  apt  to  have  the 
spire  a  little  more  scalar  than  the  spiny  ones,  but  this  is  not  invariable  and, 
as  with  the  other  species  referred  to,  the  combinations  are  multitudinous. 
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Fulg-ur  echinatum  n.  s. 
Plate  9,  figure  2. 

Shell  dextral,  short,  with  a  stout  body  and  seven  or  eight  whorls  ;  nucleus 
small,  smooth,  of  one  and  a  half  whorls,  subsequent  whorls  with  numerous  sub- 
spinose  tubercles  at  the  shoulder,  wlience  the  shell  rises  evenly  to  the  suture, 
where  it  is  closely  appressed  below  the  preceding  row  of  spines  ;  there  are  a 
few  faint  spiral  striae  on  this  space  in  the  early  whorls,  but  they  soon  become 
obsolete;  the  lines  of  growth  are  slightly  irregular;  in  the  half-grown  or 
adult  shell  the  spines  become  more  prominent  and  slender,  even  more  or  less 
curved  as  in  some  murices  ;  there  is  a  second  series  of  small,  sharp,  but  shorter 
spines  at  or  slightly  in  front  of  the  periphery  on  the  last  whorl  ;  these,  in 
aged  specimens,  are  sometimes  twinned  ;  there  are  seven  or  eight  spines  or 
doLible  spines  in  each  series  in  the  adult  on  the  last  whorl ;  the  body  is  rotund 
and  somewhat  constricted  at  the  base ;  the  canal  moderately  long,  narrow, 
twisted  and  recurved;  aperture  pointed  behind,  ovate  ;  with  a  thin  callus  on 
the  pillar  and  body,  and  a  simple,  sharp  outer  lip  without  (as  far  as  yet  ob- 
served) any  internal  lirae  ;  there  is  a  slight  callous  ridge  but  no  groove  on  the 
pillar  near  its  anterior  edge;  the  figured  specimen  (including  the  spines) 
measures  72  x  58  mm.;  the  spine  near  the  outer  lip  is  11.5  mm.  long.  An 
adult  specimen  measures  117  x  80  mm.;  the  longest  spire  on  this  one  is  8.0 
mm.  long.     The  shell  is  solid  and  heavy,  though  not  ponderous. 

Caloosahatchie  beds  on  the  Caloosahatchie  and  Shell  Creek,  collected  by 
Mr.  Willcox. 

It  is  somewhat  singular  that,  to  a  study  which  has  resulted  in  tlie  consoli- 
dation of  so  many  nominal  species,  fortune  should  have  added  the  oppor- 
tunity of  naming  two  species  which  must  rank  as  the  most  distinct  of  any 
known.  This  may  fairly  be  said  of  F.  stellatum,  which  awaits  better  material 
to  be  adequately  figured,  but  there  is  certainly  no  other  species  which  shows 
so  few  links  of  relationship  with  the  rest  of  the  genus  as  the  one  now  described. 
It  is  certainly  the  most  elegant  in  form  of  any,  and  like  Tnrbinclla  {I'asJivi) 
Iwrriduin  stands  alone  in  the  group. 

Among  the  forms  not  noticed  above  I  regard  as  good  species  Fiilgur 
fusiforine  and  F.  carinatinn  Conrad  from  the  Miocene  of  Maryland  and  Vir- 
ginia. F.  coarctaUtm  Sowerby  is  a  rare  variety  which  bears  to  the  recent 
F.  carica  such  a  relation  as  F.  rapinn  Heilprin  does  to  F.  maximum  Conrad. 

I  am  not  sure  as  to  the  nature  of  the  relations  between  F.  carica  L.  and 
F.  cliceans  Montfort.  For  the  present  I  prefer  to  regard  them  as  varieties, 
though  they  may  eventually  prove  distinct. 

From  a  cursory  examination  of  the  fossil  forms  of  the  American  Tertiary 
which  appear  related  to  Fulgur,  I  have  come  to  the  conclusion  that  Tudicla, 
like  Fulgur,  is  the  terminal  development  of  a  process  of  evolution  which 
started  in  geologic  time  from  a  stock  much  like  Levifusus  or  Bulhifusus, 
and    which   in   different    faunal    regions    attained   a   slightly  different   result. 
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Mechanically,  Fnlgiir  by  its  obliquelygrooved  pillar  in  many  species  is  analo- 
gous to  those  forms  \\Vq  Fascial  aria  \\\\\c\\  have  such  plaits  on  the  pillar,  while 
Tndicla,  with  its  raised  pillar-lip  and  transverse  ridge  of  callus  following  the 
rule  for  horizontally  coiled  gastropods,  is  analogous  rather  to  Tnrbinella  proper. 
I  may  add  that  the  supposed  difference,  upon  which  Conrad  laid  such 
stress,  between  the  larval  shells  of  Sycotypiis  and  Fulgur  is  non-existent 
except  as  a  pathological  monstrosity. 

Subfamily  FUSIN.(E. 
Genus  Melongena  Schumacher. 

As  far  as  one  may  judge  from  the  literature  and  the  specimens  in  the  National 
collection,  the  genus  Melongena  appears  suddenly  in  the  American  Tertiar}- 
in  the  guise  of  a  large  and  well-developed  species,  M.  crassicornuta  Conrad, 
from  the  Vicksburg  limestone  or  later  Eocene.  Subsequently  (Proc.  Acad. 
Nat.  Sci.  Phil.  vi.  p.  321,  1853)  Conrad  referred  this  to  a  genus  of  Pitrpurida: 
consisting  solely  of  Fusns  minax  Brander,  Pscudoliva  {R'lojioccros)  armigcra 
Conrad,  and  Melongena  crassicornuta.  This  "  genus  "  he  called  Cornitliua 
(though  it  was  on  one  occasion  printed  Cormdiria),  and  its  type  was  the 
Murex  minax  of  Brander,  the  Fnsus  minax  of  Deshayes  and  others,  an 
Eocene  fossil  of  France  (Paris  Basin)  and  England.  The  third  species, 
crassicornuta,  was  doubtfully  added  to  the  list,  as  the  characteristic  part  of  the 
lip  was  broken  away  in  the  type  and  unique  specimen  figured  by  Conrad. 

Cornulina  was  placed  next  to  Monoccros  (=  Acanthina)  by  Conrad  ami 
separated  from  it  by  having  several  small  teeth  on  the  outer  lip  in  front  of  the 
usual  single  tooth,  and  by  having  a  rounded  instead  of  a  flattened  pillar.  As 
the  species  definitely  referred  to  it  were,  first,  F.  minax,  which  is  treated — 
though  not  specified — as  the  type  ;  and,  secondly,  Monoceros  arvngcra  Conrad, 
which  is  precisely  a  tubcrculated  Psendoliva:  the  permanence  of  the  name 
depends  on  these  two,  especially  the  first,  since  they  do  not,  in  my  opinion, 
belong  together,  neither  does  Melongena  crassicornuta  Conrad  belong  with 
either  of  the  others. 

It  has  been  incorrectly  stated  by  Tryon  that  Cormdina  had  not  been 
characterized,  as  he  seems  to  have  wholly  overlooked  the  publication  in  1853 
in  the  proceedings  of  his  own  society. 

I  see  no  reason  whatever  to  doubt  that  M.  crassicornuta  is  a  true  Melon- 
gena. It  has  stouter  and  relatively  fewer  sjiines  than  subsequent  species,  but 
no  other  difference. 

The  next  species  appears  in  the  Lower  Miocene,  and  is  perhaps  a  descend- 
ant of  M.  crassicornuta. 

Melongena  sculpturata  n.  s. 
Plate  8,  figure  3. 

Miocene  of  Ballast  Point  silex-beds,  near  Tampa,  Florida  ;  of  the  limerock 
immediately  overlying  the  silex-beds,  especially  at  the  estate  of  Mr.  Lapenotiere, 
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N.  E.  from  Tampa  ;  also  oh  the  Chipola  Rix-cr,  one  mile  below  Bailey's  Ferry, 
West  Florida. 

This  species,  like  the  others,  has  a  spiny  and  a  smooth  form,  thous^h  the 
latter  usually  acquires  a  few  spines  when  fully  adult.  The  young  smooth 
form  has  been  figured,  which  will  be  comparable  with  the  figure  of  J/,  sub- 
coronata  var.  aspinosa  (PI.  g,  fig.  6).  The  chief  characters  of  this  species  are 
as  follows : 

Shell  of  eight  or  nine  whorls,  rather  elongated,  with  rather  sharp,  elevated, 
incremental  lines,  crossed  by  sharp-edged  spiral  threads  of  varying  strength, 
so  as  to  give  a  rather  rasp-like  surface-sculpture.  The  species  exhibits  two 
varieties,  of  which  the  extremes  differ  greatly  from  one  another,  though  con- 
nected by  minute  gradations  when  a  sufificient  series  is  studied. 

M.  sadpturata  var.  sculpturata  Dall.  In  this  form  the  whorls  are 
somewhat  imbricated  at  the  suture  and  decline  with  a  rather  steep 
slope  to  the  series  of  spines  at  the  shoulder,  which  are  triangular  and 
compressed  ;  they  number  about  eight  on  the  last  whorl  ;  on  the  base 
a  similar  series  of  five  or  six  shorter  spines  often  encircles  the  canal 
about  one-third  of  the  way  from  the  siphonal  fasciole  to  the  series  at 
the  shoulder ;  siphonal  fasciole  strong,  arcuate,  sometimes  imbricated, 
but  not  spiny  ;  aperture  elongate,  smooth  inside ;  pillar  with  a  moder- 
ate callus,  reflected  anteriorly  as  far  as  the  fasciole,  but  without  any 
umbilical  chink  ;  canal  well  defined,  rather  short  and  wide ;  whorls  coiled 
rather  closely  just  in  front  of  the  posterior  series  of  spines,  so  that  the  even 
slope  of  the  spire  is  a  prominent  feature.  The  spirals  are  alternated,  from  one 
to  three  sharp  secondary  threads  between  every  two  primaries  ;  the  earlier 
whorls  have  proportionately  more  spines  than  the  later  ones,  as  usual  in  this 
group.  A  young  specimen  measures,  inclusive  of  13  mm.  of  spines,  50  x  80 
mm.,  the  aperture  being  60  mm.  long.  The  adults,  judging  from  fragments, 
will  measure  160  mm.  in  length  occasionally. 

This  form  was  found  at  Chipola  and  also  possible  fragments  in  the  silex- 
beds,  but  quite  rarely.  It  is  more  numerous  in  the  Ccritliiiiin  rock  with  C. 
hilUborocnsis  H  e  i  1  j )  r  i  n . 

Melongena  sculpturata  var.  turricula  Dall. 

Plate  8,  figure  3. 

In  this  variety  the  surface-sculpture  is  retained,  but  instead  of  a  series  of 
spines  at  the  shoulder  we  have  an  undulate  or  even  a  simple  keel,  while  the 
anterior  series  of  spines  is  absent,  the  slope  of  the  shoulder  more  nearly  ap- 
proaches the  horizontal,  the  axis  of  the  shell  being  regarded  as  vertical,  while 
the  suture  is  simple  and  destitute  of  imbrications.  The  result  of  these  changes 
is  that  the  shell  has  a  more  turrited  spire  and  a  very  different  appearance  from 
that  of  the  type,  with  which  it  is  nevertheless  united  by  imperceptible  grada- 
tions.    The  specimen  figured   had   lo.st  its  tip,  which  has  been  supplied  from 
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another  in  which  that  part  was  entire.     The  total  length  of  the  figured  speci- 
men is  about  60.0  mm.,  with  a  width  of  32.0  mm. 

This  form  was  found  6nly  in  the  silex-beds,  though  further  search  would 
doubtless  have  revealed  it  at  Chipola.  I  have  seen  specimens  from  the  Mio- 
cene of  South  Carolina. 

The  form  which  succeeds  I\[.  scidptiirata  in  the  Pliocene  has  a  smoother 
surface,  a  shorter  and  wider  form,  more  spines,  and  more  ribs  on  the  early 
whorls.  M.  scnlpturata,  on  the  whole,  would  appear  to  stand  about  midway 
between  the  Eocene  and  Pliocene  forms,  as  regards  its  superficial  characters. 

It  may  be  noted  that  the  typical  scnlpturata  has  spines  almost  identical  in 
form  with  those  of  PapiU'ma  ditniosa  Conrad,  from  which  the  young  may  be 
distinguished  by  their  small  spiny  apical  whorls  and  their  short  and  slightly 
curved  canal. 

Melongena  subcoronata  Heilprin. 
Melongena  subcoronata  Heilprin,  Trans.  Wagner  Inst.  i.  p.  70,  pi.  i,  figs.  3,  3  a,  1SS7. 

Caloosahatchie  beds,  Willcox,  Heilprin  and  Ball. 

Melongena  subcoronata  var.  aspinosa  Dall. 
Plate  9,  figure  6. 

Caloosahatchie  beds,  rare  ;  Dall  and  Willcox. 

In  this  variety,  which  is  always  of  moderate  size,  while  the  young  is  ex- 
actly like  the  young  of  the  typical  form,  the  older  whorls  do  not  develop 
spines  or  tubercles,  but  have  the  whorls  obscurely  transversely  ribbed,  the 
spiral  sculpture  not  being  altered.  It  is  probable,  since  none  of  the  specimens 
I  have  seen  are  of  the  full  size  of  completely  adult  specimens  of  the  typical 
subcoronata,  that  this  variety  does  ultimately  develop  one  or  two  spines  on 
the  shoulder  near  the  aperture  on  attaining  maturity.  The  specimen  figured 
measures  65  x  31  mm. 

The  variations  of  the  species  in  this  group  have  already  been  alluded  to. 
This  subcoronata  varies  in  exactly  the  same  way  as  the  typical  M.  corona,  but 
in  a  very  large  series  I  have  found  but  one  or  two  specimens  of  subcoronata 
which  could  be  exactly  matched  from  the  series  of  corona,  and  these  excep- 
tional specimens  were  all  immature.  The  fully  adult  subcoronata  is  larger 
than  the  largest  corona  I  have  ever  seen,  and  has  more  solid  spines.  The 
spire  resembles  that  of  corona,  if  looked  at  from  behind  the  apex,  but  on  a 
side  view  the  species  would  (when  fully  developed)  be  taken  rather  for  I\I. 
melongena  L.  The  suture  is  less  imbricated  than  in  corona,  and  there  are 
fewer  and  less  prominent  spines  on  tiie  anterior  part  of  the  shell,  which  is 
more  frequently  free  from  spines  than  the  same  area  in  corona.  On  the  whole, 
I  think  the  name  might  be  retained  conveniently,  though  doubtless  the  Post- 
Pliocene  and  living  Melongena  corona  is  the  direct  descendant  of  this  Pliocene 
type.  The  adult  M.  subcoronata  measures  100  by  about  140  mm.  I  ha\e 
not  seen  any  fossils  which  seemed  referable  to  subcoronata  except  from  the 
Florida  Pliocene.     All  the  later  ones  are  unmistakable  M.  corona. 
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Melongena  corona  Gmelin. 
Mitrex  corona  Gmelin,  Syst.  Nat.  3552,  1768. 
Melongena  corona  Tryon,  Man.  iii.  p.  loS,  pi.  41,  figs.  199-203,  18S1. 

Post-Pliocene  of  North  Creek,  Little  Sarasota  Bay  ;  also  of  the  Myakka 
or  Miacca  River  of  S.  \V.  Florida  (Willcox).  It  is  a  member  of  the  recent 
fauna  extending  from  the  Florida  Keys  along  the  shores  of  the  Gulf  of 
Mexico,  and  southward  to  Yucatan  and  Guadeloupe  Island,  W.  I. 

The  variety  without  spines  and  with  a  turrited  spire,  corresponding  to 
\ariety  aspinosa  of  M.  subcorotiata  and  variety  turriada  of  M.  sculpturata,  is 
known  as  M.  Martiniana  Phil.  There  are  two  quite  well-marked  varieties  of 
the  spiny  sort.  One  in  which  the  spines  are  distant,  strong  and  long,  and 
stand  out  at  right  angles  to  the  general  surface,  is  found  exclusively  on  rocky 
ground,  especially  the  shoals  frequented  by  the  "  raccoon  "  oyster.  The  other 
has  the  posterior  series  of  spines  curved  inward  at  their  tips  toward  the  spire, 
the  anterior  series  less  prominent;  the  number  of  the  spines  is  greater,  and 
they  are,  of  course,  much  closer  set.  This  form  is  found  on  the  mud  and  .sand- 
beaches  only,  and  the  variety  Martiniana  is  an  extreme  example  of  it.  Tiie 
correlation  of  the  surface-characters  with  the  character  of  the  ground  on 
which  they  live  is  direct  and  conspicuous.  Of  course,  dead  shells  or  stray  in- 
dividuals may  occasionally  be  found  out  of  their  proper  habitat,  but  this  is  to 
be  expected,  -and  does  not  invalidate  the  evidence  of  the  great  mass  of  li\ing 
individuals. 

The  \'ariety  named  M.  Bclk>iapii  by  Petit  is  a  specimen  of  the  southern 
form  (which  is,  as  usual,  more  neatly  sculptured  and  brightly  colored  than 
northern  specimens),  which  has  the  spines  paired  instead  of  single.  This  is 
an  individual  mutation  rarely  observed  in  most  spiny  Gastropods.  I  have 
frequently  noted  it  in  Melongena,  Fulgnr,  etc.,  but  it  is  an  individual,  not  a  racial 
or  varietal  character,  in  the  sense  in  which  those  terms  are  usually  employed. 

Regarded  as  a  descendant  of  M.  subcoronata,  this  species  is  more  spiny,  or 
rather,  in  the  analogous  varieties,  it  has  more  prominent  spines,  its  surface- 
sculpture  is  less  prominent,  and  it  is  on  the  whole  of  smaller  size.  The  largest 
specimen  I  have  ever  seen  measured  130x80  mm.,  was  thin  and  light,  and 
almost  destitute  of  spines  on  the  shoulder,  those  on  the  base  being  wholly 
absent.  Compared  with  the  adult  subcoronata,  it  is  a  smaller,  much  lighter 
and  more  slender  shell,  and  of  quite  a  different  habit.  The  operculum  does 
not  differ  essentiall}-  from  that  of  Fitlgur  and  Fasciolaria. 

Melongena  consors  Sowerby. 
Pyrula  consors  Sby.,  Geol.  Journ.  vi.  p.  49,  1850. 
Melongena  melongena  Gabb  {non  Linn),   op.  cit.  p.  205,   1873. 
Pyrula  ?  melongena  Guppy,  Quart.  Journ.  Geol.  Soc.   1876,  p.  523. 

Miocene  of  Santo  Domingo. 

An  examination  of  Gabb's  specimens  confirms  me  in   the  opinion  that  his 
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consolidation  of  Sowerby's  species  with  various  others  was  ill-advised.    Guppy 
had  already  expressed  doubts  on  this  point. 

Genus  SOLENOSTEIRA  Uall. 

Of  the  genus  Strepsidura,  established  in  1S40,  the  genus  called  Siplioitalia 
by  Adams,  a  quarter  of  a  century  later,  appears  to  be  merely  a  section  or 
synonym.  The  type  of  Strepsidura  is  Fiisus  Jicidticiis  Lamarck,  which  differs 
from  the  Japanese  type,  upon  which  Siplionalia  was  founded,  only  in  height 
of  spire,  external  ornamentation,  and  length  of  recurved  canal,  all  characters 
not  more  than  sectional  in  value.  But  to  Siplionalia  authors  have  added 
several  puzzling  shells,  such  as  "  Siplionalia  "  Kcllettii  Forbes  [Kellcttia  of 
Bayle),  which  does  not  offer  any  serious  characters  which  should  separate  it 
from  Chrysodomns,  as  far  as  yet  known.  Another  group,  typified  by  "  Pyrnla  " 
anomala  Reeve,  "  Siplionalia  "  pallida  (B.  &  S.)  Cpr.,  and  other  allied  forms, 
mostly  from  the  western  shores  of  Mexico  and  Central  America,  has  been 
referred  to  Rapana  by  some  writers,  while  Carpenter,  Adams  and  others 
placed  it  with  Siplionalia  and  Tryon  united  it  with  Mdongena. 

These  shells  normally  have  an  operculum  like  Fiisus  or  Melongcna  ;  they 
do  not,  therefore,  belong  with  Rapana,  which  has  a  purpuroid  operculum. 
They  are  certainly  not  to  be  united  with  Chrysodomns,  as  was  done  by  H.  & 
\.  Adams.  They  are  certainly  not  identical  with  Strepsidura  or  Siplionalia 
proper.  It  is  highly  probable  that  they  are,  as  supposed  by  Tryon,  related  to 
Mdongena.  But  Melongena  is  a  very  well-characterized,  compact  group  of 
large  littoral  species,  having  much  such  a  habitat  in  warm  regions  as  Purpura, 
which  they  resemble  in  mode  of  life. 

The  group  in  question  differs  from  them  in  its  regularity  of  sculpt- 
ure, absence  of  spines,  smaller  aperture  in  proportion  to  the  whole 
length,  small  size  of  the  species  containing  it,  and  the  absence  of  the 
posterior  sinus  near  the  suture,  which  characterizes  the  true  Mdongena 
when  adult.  I  propose,  therefore,  to  separate  the  group  above  dis- 
criminated from  Melongena,  as  a  genus,  hereafter  to  be  reduced  in  rank  if 
necessary,  should  more  exhaustive  researches  show  its  relations  to  be  those  of 
a  subgenus  rather  than  a  genus.  The  type  will  be  Solenosteira  {Pyrula)  anom- 
ala Reeve,  Conch.  Icon.,  Pyrula,  pi.  viii.  fig.  12,  1847. 

This  group  is  represented  in  the  Caloosahatchie  marls  by  a  very  elegant 
species. 

Solenosteira  Mengeana  n.  s. 
Plate  9,  figure  i. 

Caloosahatchie  Pliocene  marls  on  the  Caloosahatchie  River  and  .Shell 
Creek,  S.  W.  Florida. 

Shell  with  a  small,  smooth,  bulbous  nucleus  of  one  and  a  half  whorls, 
followed  by  about  six  sculptured,  rapidly  enlarging  later  whorls ;  the  nucleus 
is  usually  lost  with  the  first  f)ne  or  two  following  turns,  so  that  the  apex  (as  in 
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uLir  figure)  seems  somewhat  blunt,  but  when  perfect,  though  short,  it  is  quite 
acute;  sculpture  of  12-15  transverse  rounded  ribs,  beginning  at  or  near  the 
suture  and  continuing  over  the  periphery,  becoming  obsolete  on  the  base  of 
the  whorl ;  the  incremental  lines  are  also  somewhat  alternated  in  strength 
and  quite  distinct;  the  spiral  sculpture  consists  of  (on  the  last  whorl  ten  or 
twelve)  sharp,  even  ridges,  which  override  the  ribs  and  descend  into  the  inter- 
spaces, and  each  of  which  is  usually  accompanied  by  a  pair  of  very  fine,  sharp 
threads  parallel  to  it  in  the  separating  grooves;  the  ridges  are  usually  verj'^ 
even  in  strength,  but  on  the  canal  vary,  being  sometimes  weaker  or  even 
almost  absent  there ;  suture  distinct,  undulated  by  the  ribs,  not  channelled ; 
whorls  full  and  rounded,  the  last  constricted  at  the  base ;  aperture  rather 
elongated,  differentiated  from  the  canal;  the  throat  strongly  lirate,  with  8-10 
elevated  threads  ending  a  little  way  within  the  edge  of  the  outer  lip,  which  is 
crenulated  by  the  sculpture;  pillar  simple,  with  a  thin  callus;  canal  narrow, 
deep,  somewhat  recurved;  siphonal  fasciole  strong,  enclosing  with  the  re- 
flected pillar  a  moderate,  not  very  deep  umbilical  pit ;  specimens  vary  in  rela- 
tive stoutness;  one,  with  the  nucleus,  measures  24 x  16  mm.;  another,  which 
lias  lost  the  nucleus,  25  x  18  mm. 

This  elegant  little  shell  is  named  in  honor  of  Capt.  Menge,  in  charge  of  the 
dredging  operations  of  the  canal  company,  to  whom  Mr.  Willcox  in  his  col- 
lecting tour  is  indebted  for  numerous  courtesies. 


Solenosteira  inornata  n.  s. 

Molds  in  the  Cerithitiin  limerock,  stated  by  Heilprin  to  underlie  the  silex- 
beds  at  Ballast  Point  (where  I  did  not  find  any  indication  of  it),  and  in  the  bed 
of  the  Hillsboro  River  above  Tampa.  Gutta-percha  casts  from  these  molds 
afford  the  material  for  the  following  description. 

Shell  with  a  rather  elevated  spire  and  six  or  seven  rapidly  enlarging 
whorls;  nifcleus  small,  apparently  smooth,  blunt,  with  about  one  turn  ;  subse- 
quent whorls  spirally  sculptured  with  fine,  low,  even  threads  with  equal  or 
wider  interspaces,  on  the  last  whorl  more  or  less  alternated  in  strength  ;  trans- 
verse sculpture  of  eight  or  nine  rounded  ribs,  most  prominent  at  the 
periphery,  feebler  in  front  of  the  suture,  and  on  the  last  whorl  not  unlike  those 
oi  Latincs  floridaniis;  whorls  strongly  appressed  at  the  suture  and  somewhat 
constricted  in  front  of  it  and  at  the  base  ;  suture  distinct,  sometimes  with  a 
corded  anterior  margin  ;  canal  short,  wide,  stout,  the  posterior  edge  of  the 
siphonal  fasciole  keeled  ;  aperture  ovate,  outer  lip  arched  forward,  posterior 
commissure  narrow ;  pillar  smooth,  reflected  in  front  so  as  to  nearly  cover 
a  moderate  umbilical  chink  ;  canal  wide,  rather  deep,  spirally  sculptured  like 
the  rest  of  the  shell ;  the  casts  indicate  that  on  the  periphery  of  the  whorls 
one  of  these  threads  may  be  a  little  more  prominent  than  any  of  the  rest. 
Approximate  measurements  36  x  20  mm. 
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This  is  a  modest-looking  species,  having,  as  far  as  specific  characters  go, 
much  the  same  aspect  as  Latirus fioridamis  Heilprin. 

The  rock  from  which  the  casts  were  taken  was  collected  by  Mr.  Willcox. 
There  are  no  signs  of  any  lirse  in  the  throat,  but  the  general  form  of  the 
aperture  and  base  lead  mc  to  refer  it  without  much  doubt  to  the  present  group. 

Genus  ECPHORA  Conrad. 
Ecphora  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  i.  p.  310,  Oct.,  1843.     Type  Fiisiis  ^-costatus 

Say. 
f  Slenomphalus  Sandberger,   Mainz.  Tert.   Beck.,  p.  222,    1853.     Type  Fusits  cancetlatus 

ThomsB,  Sandberger,  op.  cit.  pi.  xvii.  figs.  7,  7  a,  7  b. 

This  genus  has  been  referred  of  late  by  Tryon  and  others  to  Rapana,  the 
type  of  which  is  R.  bezoar  of  the  PurpnridcE .  Laiiaxis,  which  is  only  an  ex- 
uberant development  of  species  of  CoralliopJiila, — which  identical  species,  when 
of  medium  development,  comprise  the  genus  Psetidoinurcx, — has  been  placed 
next  to  it. 

The  remarkable  development  of  the  umbilical  pit  is  the  common  character 
of  these  three  diverse  genera.  This  is,  however,  one  of  the  purely  mechanical 
characters  which  by  the  necessity  of  the  case  will  characterize  any  spiral 
gastropod  having  a  few  wide  whorls  rolled  on  a  nearly  horizontal  plane,  and 
which  possesses  a  deep,  rather  short,  recurved  canal,  well  differentiated  from 
the  aperture.  It  is  impossible  for  such  a  shell  to  grow  without  forming  such 
an  umbilical  pit.  Consequently,  it  does  not  follow  that  shells  having  this 
feature  are  necessarily  related.  Other  characters  may  show  a  relationship,  but 
this  one  taken  alone  is  not  decisive. 

My  impression  is  that  Say  was  probably  right  in  referring  his  fossil  to 
Fusiis,  as  then  understood,  and  I  suspect  his  Fiisjis  quadricostatus,  the  type  of 
the  genus  Ecphora,  to  be  related  to  Clirysodomus.  Take  a  specimen  of  C. 
decemcostatiis,  about  two  inches  long,  and  place  it  by  the  side  of  a  young 
Ecphora.  In  the  latter  the  revolving  ridges  are  fewer  in  number  and  exagger- 
ated in  size,  but  their  character  is  the  same  essentially.  The  nucleus  of 
Ecpliora  is  smaller,  the  whorls  are  more  horizontally  coiled,  and  the  deep,  nar- 
row canal  necessitates  a  flaring  umbilical  pit,  which  the  wider,  shallower,  less 
recurved  canal  of  the  Chrysodotmis  does  not  more  than  suggest.  Both  shells 
have  the  translucent  brown  outer  layer  covering  a  white,  opaque  lining,  both 
arc  without  liric  in  the  throat,  and  all  the  general  characters  except  tlie  um- 
bilicus are  strikingly  similar.  The  canal  of  the  young  Ecphora  is  nearly  as 
long  as  the  aperture  behind  it,  and  relatively  longer  than  in  tlic  C/irysodciiiiis, 
though  in  the  adult  fossil  these  relations  have  changed. 

The  European  shell  supposed  to  be  an  Ecphora,  and  named  Slciiotiiplialus 
by  Sandberger,  I  have  never  seen.  Its  relations  must  remain  doubtful  until 
the  matter  has  been  re-examined  in  the  light  of  modern  research.  It  strongly 
resembles  a  Rapana. 
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Ecphora  quadricostata  Say. 
Fusiis  quadricoslaius  Sa.y,  Journ.  Acad.  Nat.  Sci.  Phila.  iv.  p.  127,  pi.  vii.  fig.  5,  1824. 
Ecphora  quadricostata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  i.  p.  310,  1843  ;  Mioc.  Foss.,  p. 

S4,  pi.  48,  fig.  2,  1845- 

Miocene  of  Maryland,  Virginia,  the  Carolinas,  the  upper  bed  at  Alum 
Bluff,  West  Florida,  and  pos.sibly  the  sile.x-beds  at  Ballast  Point,  Tampa  Bay. 

What  Grypluea  costata  is  to  the  Cretaceous  and  \  \'ncricardia  planicostata  to 
the  Eocene,  this  shell  may  be  said  to  be  to  the  Miocene  of  the  Atlantic  coast. 
That  is  to  say,  its  presence  in  undisturbed  strata  is  sufficient  evidence  of 
their  age. 

About  twenty  years  ago  Ur.  R.  E.  C.  Stearn.s  collected  on  the  shores  of 
Tampa  Bay  and  its  arm,  Hillsboro  Bay,  where  the  most  noted  exposure  of  the 
silex-beds  occurs.  Long  Key  is  a  mere  dry  expanse  of  sand  thrown  up  by 
the  waves  and  protecting  Tampa  Bay,  but  containing,  as  far  as  known,  no 
solid  rock  of  any  sort.  It  lies  between  the  sea  and  the  southern  part  of 
Tampa  Bay,  off  the  Manatee  River.  On  the  shore  of  this  key  Dr.  Stearns 
collected  a  fine,  perfect  specimen  of  Ecphora,  now  in  the  National  Museum. 
It  has  much  the  appearance  of  the  silex  bed  fossils,  which  are  washed  out 
of  the  marl,  drifted  with  the  roots  of  trees  undermined  and  carried  away  by 
storms,  and  spread  rather  widely  like  recent  shells  on  the  shores  of  Tampa 
Bay.  The  rocks  older  than  the  silex-beds  of  this  vicinity  are  of  a  different, 
very  yellow  color,  their  fossils  are  represented  almost  wholly  by  molds,  and 
if  present  are,  as  a  rule,  not  silicified.  At  that  day  collectors  had  not  invaded 
the  region  mentioned,  and  as  there  seems  absolutely  no  outside  source  from 
whence  the  Ecphora  might  be  derived,  I  feel  justified  in  referring  it  to  the 
marl  of  the  silex-beds,  though  it  was  not  actually  taken  out  of  the  marl  by 
Dr.  Stearns.  It  could  not  have  floated  far,  owing  to  its  size  and  weight, 
for  the  surf  outside  of  the  bay  is  always  heavy.  The  only  alternative  seems 
to  be  that  it  might  have  come  down  the  Manatee  River  in  flood-time,  with 
some  tree  from  the  Rocky  Bluff  Miocene  beds.  But  Miocene  beds  in  which 
the  shells  are  thus  preserved  are  not  known  in  this  part  of  Florida,  and  the 
weight  of  probability  seems  to  connect  the  specimen  with  the  silex-beds,  al- 
though a  careful  examination  shows  that  it  is  not  silicified. 

Genus  FUSUS  Lamarck. 
Subgenus  Papillina  Conrad,  1865. 
Turrispira  Conrad,  Smithsonian  Checklist  E;ocene  Foss.  U.  S.,  p.  19,  i8£6. 
Ctavi/usus  Conrad  (sp.). 

Fusus  (Papillina)  dumosus  Conrad. 

Plate  10,  figure  6  a. 

Slrepsiditra  diimosa  Conrad,  Proc.  Acad.  Nat  Sci.  Phila.  vii.  p.  262.     VVailes,  Geo).  iMiss., 

p.  289,  pi.  17,  figs.  loa,  101^,  1854.  (Jackson  group.) 
Piipillina  inississippiensis  ConrA<\,  Am.  Journ.  Conch,  i.  p.  17,  1865. 
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Jackson    group    of    Mississippi,    Conrad.       Vicksburg,    Miss.,    Heilprin. 
Eocene  nummulitic  limestone  of  Richard's  quarry,  Ocala,  Florida  (as  molds). 

This  is  not  a  Strepsidnra,  and  the  reference  to  the  mississippicnsis  is  one  of 
those  blunders  due  to  haste  which  are  not  uncommon  in  Mr.  Conrad's  work. 
The  name  inississippioisis  lies  just  above,  and  was  taken  off  instead  of  the 
right  one  to  which  the  figuie-references  refer.  I  have  examined  the  types  of 
the  several  species.  The  first  species  oi  Papi/liiia  is  a  shell  named  by  Conrad 
J-'HStis  altilis  (Tert.  Foss.,  2d  ed.,  p.  43,  pi.  18,  fig.  16,  1835).  The  figure  does 
not  clearly  show  the  character  of  the  nucleus,  but  it  is  really  like  the  others. 
As  the  species  are  arranged  alphabetically,  its  standing  first  is  unimportant. 
The  second  is  F.  dninosjis,  the  last  P. papillatus,  which  looks  much  like  a  Tndicla, 
but  wants  the  raised  inner  lip  and  the  strong  angular  ridge  or  plait  on  the 
columella  in  the  genuine  Tudicla.  Beside  these,  on  the  same  plate  on  which 
they  are  figured,  are  Fiisus protexttis  (Fig.  7)  and  salebrosus  (Fig.  1 3),  the  latter 
perhaps  the  young  of  the  former,  but  all  agreeing  in  the  peculiarity  of  the 
nuclear  whorls — a  fact  which  I  have  confirmed  by  an  examination  of  the  type- 
specimens  at  Philadelphia.  The  genuine  Tudicla  has  a  small,  few-whorled, 
swollen,  irregularly  coiled,  smooth  nucleus  like  that  of  Columbaria.  The 
nucleus  of  Papillina  is  perfectly  regular,  smooth  and  very  large,  its  \isible 
surface  turbinate  or  when  more  elevated  somewhat  like  the  upper  whorls  of  a 
smooth  Strophia.  I  regard  the  resemblance  in  shape  to  Tudicla  in  P.  papillata 
as  a  purely  external  character  and  do  not  doubt  that  that  species  is  more 
nearly  related  to  the  others  I  have  mentioned,  and  which  resemble  Tudicla 
very  slightly  or  not  at  all.  The  figure  given  is  taken  from  a  gutta-percha 
"  squeeze  "  of  a  mold  collected  by  Mr.  Willcox  at  Richard's  quarry,  Ocala, 
Florida.  The  specimen  is  n.ot  spinous  at  the  angles  of  the  shoulder  and  con- 
sequently its  appearance  is  more  regular  than  the  typical  form  of  duuiosa,  but, 
as  in  Af^/i5>«^^«rt',  the  spines  are  variable  characters,  and  are  often  absent,  or 
obsolete. 

Subgenus  Pusub  s.  s. 
Pusus  equalis  Emmons. 

F.  equalis  Emmons,  Geol.  Rep.  N.  Car.,  p.  250,  fig.  iii,  KS5S. 
Neplunea  equalis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  560. 

Cape  Fear  River  Miocene,  North  Carolina  (Emmons).  Alum  Hluff  (upper 
bedj,  W.  Florida  ;  Burns. 

This  fine  species  appears  to  be  rather  common  at  the  Alum  ]51uff  lucalit)'. 

Fusus  Burnsii  Dall. 
Fusus  sp.  Conrad,  Foss.  Med.  Tert.,  pi.  49,  fig.  4,  Jan.,  1845. 

Miocene  of  Virginia  at  Petersburg,  etc.,  Willco.x. 

A  fine  specimen  of  this  species  under  the  name  of  /''.  cxilis  Conrad  was 
received  from  Mr.  Willcox.  F.  exilis  Conrad  was  described  and  figured  in 
his  Foss.  Shells  of  the  Tert.   I-'ormations  of  the  U.  S.,  1st  edition,  p.   17,  fig. 
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2.  plate  3,  Oct.,  1S32.  The  same  shellwas  figured  on  pi.  49  (fig.  i)  of  his 
Fossils  of  the  Medial  Tertiary,  1845.  See  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 
p.  560,  under  Ni'/>/u/ica  cxilis.  The  shell  figured  byTuomey  &  Holmes  under 
the  name  of  Coins  exilis  might  be  the  young  of  exilis,  or  possibly  of  Biiriisii, 
or  a  distinct  .species.  The  .shell  figured  as  F.  exilis  by  Emmons  (p.  561,  fig. 
Ill  a)  is  not  F.  exilis,  but  the  figure  is  too  poor  to  determine  with  certainty 
what  it  is.  F.  Biirnsii  is  named  in  honor  of  Mr.  Frank  Burns,  of  the  U.  S. 
Geological  Slirvey,  to  whose  ability  and  energy  as  a  collector  of  fossils  in  the 
Southern  Tertiary  I  am  greatly  indebted. 

F.  Biirnsii  resembles  F.  exilis,  but  wants  the  ribs  on  the  last  whorl,  which 
is  fuller  and  rounder,  while  the  earlier  whorls  are  more  acute.  The  spiral 
threads  are  minutely  notched  or  serrated  by  impressed  incremental  lines  on 
the  upper  whorls.  It  also  resembles  F.  equalis,  which  is  a  more  robust  shell, 
witii  coarser  sculpture,  and  built  on  a  larger  scale.  There  is  some  reason  to 
believe  that-  Mr.  Conrad  considered  F.  Biirnsii  as  a  variety  of  his  F.  exilis, 
from  a  MS.  note  in  one  of  the  books  belonging  to  the  late  F.  B.  Meek,  but  if 
this  was  his  opinion  I  cannot  join  in  it.  Prof  Meek  has  also  recorded  his 
opinion  that  the  two  were  distinct. 

Fusus  ballista  n.  s. 
Plate  8,  figure  4. 

Miocene  silex-beds  of  Ballast  Point,  Tampa  Bay,  Florida,  rare. 

Shell  of  six  or  seven  whorls,  with  about  nine  faint  transverse  ribs,  crossed 
by  low,  weak  spiral  threads,  with  subequal  interspaces ;  suture  appressed,  last 
whorl  rather  elongated  ;  outer  lip  thin,  simple  ;  pillar  slightly  flexuous,  smooth, 
with  little  evidence  of  a  fasciole  ;  canal  rather  short,  narrow.  Max.  Ion.  of 
■>liell  26.0;  lat.  about  ii.o  mm. 

The  spiral  sculpture  is  often  badly  preserved  or  obsolete  on  the  siliceous 
pseudomorphs  as  an  incident  of  their  mineralization.  The  specimen  figured 
was  kindly  lent  for  the  purpose  by  a  gentleman  who  had  collected  it  for  his 
private  collection.  The  species  is  represented  by  several  rather  imperfect 
■-pecirnens  in  the  national  collection. 

Fusus  caloosaensis  Hcilprin. 
Fusus  caloosaensis  Heilprin,  Trans.  Wagner  Inst.  i.  p.  6S,  pi.  i,  fig.  i,  1S87.      Dall,  Rep. 
Blake  Gastr.,  p.  167,  pi.  39,  fig.  4,  June,  1889. 

Pliocene  marls  of  the  Caloosahatchie  River  and  Shell  Creek,  Southwest 
Florida. 

This  interesting  species,  doubtless  the  Pliocene  ancestor  of  F.  tiinesstis 
Dall,  now  living  in  the  Gulf  of  Mexico,  was  illustrated  in  the  original  publica- 
tion from  an  abnormally  slender  and  exceptionally  small  specimen.  I  ha\e  not, 
in  a  large  number  which  passed  under  my  eyes,  seen  another  specimen  ex- 
actly according  with  the  shell  referred  to.  In  my  report  on  the  Blake  Gas- 
tropods, by  an  accident  in  making  up  the  plates  the  figures  of  F.  tiiitesstis  and 
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F.  ca/oosaensis  were  transposed  so  that  the  latter  appears  on  the  Blake  plates 
instead  of  the  former.  I  now  add  the  figure  of  F.  timcssus  (Plate  7,  figure  6), 
which  will  be  useful  for  comparison.  The  nucleus  of  Z'.  caloosacnsis  is  exactly 
like  that  of  some  Fasciolarias  and  is  elegantly  sculptured.  Both  the  spire 
and  canal  seem  to  have  been  more  than  usually  subject  to  injury  and  conse- 
quent distortion. 

Fusus  sp.  indet. 

A  small,  elegantly  sculptured  species  of  Fusus,  something  like  F.  Mcycri 
Aldrich,  but  with  the  whorls  not  keeled  at  the  periphery  and  the  ribs  elevated 
at  the  shoulder,  was  noticed  among  the  shells  represented  in  the  molds  con- 
tained in  the  "  Cerithium  rock  "  of  the  Hillsboro  River,  Tampa.  Only  part 
of  the  lower  whorl  and  the  canal  were  preserved,  so  I  have  not  thought  it  best 
to  do  more  than  note  its  presence  there. 

Fusus  mississippiensis  Conrad. 
F.  mississippiensis  Conrad,  Journ.   Acad.   Nat.  Sci.  Phila.  i.,  2d  series,  p.  117,  pi.  11,  fi^. 

34,  1848. 

.\  silicified  specimen  of  this  species  is  included  in  a  piece  of  rock  collected 
by  Mr.  Willco.x  at  Martin's  Station,  Marion  Co.,  Florida. 

Fusus?  quinquespinus  n.  s. 

Shell  bearing  a  singular  resemblance  in  many  of  its  characters  to  Papil- 
lina  dtnnosa  and  the  young  of  the  spiny  form  of  Mclo7igena  scjilpturata,  and 
best  described  by  comparison  with  them.  It  has  not  the  apical  whorls  and 
large  nucleus  of  PapiUina  ;  the  whorls  are  not  appressed  at  the  suture  as  in 
P.  dumosa ;  it  has  five  spines  instead  of  seven  on  the  last  whorl ;  the  pillar 
wants  the  thick  layer  of  callus,  and  it  has  a  wider,  shorter  and  more  curved 
canal  than  P.  dumosa  ;  the  peripheral  spines  are  continued  to  the  tip,  which, 
in  my  best  specimen,  has  lost  the  nucleus,  which,  however,  was  small.  What 
remains  has  three  and  a  half  whorls,  and  there  were  originally  at  least  five.  It 
measures,  including  the  spines,  35  x  21  mm.  In  other  respects  it  closely  re- 
sembles P.  dumosa,  and  also  the  young  of  Alclongoia  sculptiirata,  except  in 
the  slope  of  the  upper  part  of  the  whorls.  I  am  much  puzzled  by  this  singu- 
lar fragment,  which  seems  distinct  from  anything  else,  and  for  the  present  will 
call  it  Fusus,  though  I  am  not  certain  that  mature  specimens  would  indicate 
its  place  to  be  with  Fusus  proper. 

It  was  collected  by  me  at  Ballast  Point  from  the  marl  of  the  silex-beds, 
and  impressions  in  the  Cerithium  limerock  described  by  Ilciljiriii,  though  not 
conclusive,  indicate  that  it  is  represented  also  in  that  fauna. 

Fusus  (Chrysodomus?)  nexilis  n.  s. 
Plate  8,  figure  4. 
Shell  small,  with  two  nuclear  and  six  subsequent  whorl.s,  trans\'crsely  ribbed 
and  spirally  threaded  ;  nuclear  whorls  at  first  smooth,  normally  coiled,  the  sec- 
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oikI  gradually  acquiring  close-set,  concavely  arched,  transverse  riblets;  subse- 
quent whorls  showing  between  the  sutures  about  five  strong  threads,  with  wider 
interspaces,  overrunning  nine  well-marked  round  ribs,  extending  from  suture 
to  suture  ;  on  the  last  whorl  the  ribs  become  more  or  less  obscure,  the  spirals 
more  numerous  and  less  elevated,  and  the  whorl  shows  a  tendency  to  con- 
striction in  front  of  the  suture;  whorls  rounded,  suture  appressed,  undulated 
b)-  the  ribs;  canal  moderate,  recurved,  striated  sparsely  behind;  aperture 
ovate,  outer  lip  simple,  sharp,  without  internal  lirae  ;  inner  lip  smooth,  con- 
ca\'e,  not  callous.  Max.  Ion.  of  shell  13.0;  of  aperture  6.0;  ma.\.  diam.  of  shell 
5.0  mm. 

Silex-beds  at  Ballast  Point,  rare. 

The  figure  was  drawn  from  a  less  perfect  specimen  than  that  from  which 
the  description  was  subsequently  secured,  and  does  not  show  the  strength  of 
the  sculpture  on  the  upper  part  of  the  spire,  the  curvature  of  the  canal,  or  its 
constriction  at  the  base  as  clearly  as  desirable.  It  is,  however,  very  consider- 
ably magnified. 

Genus   PISANIA   Bivona. 

Subgenus   Tritonidea  Swainson. 

Tritonidea  pauper  n.  s. 

Plate  4,  figure  8  c. 

Shell  small,  with  one  and  a  half  smooth  nuclear,  and  about  five  subse- 
quent whorls  ;  transverse  sculpture  of  numerous  (11-16)  broad,  close-set,  low, 
rounded  riblets,  which  become  obsolete  in  front  of  the  periphery,  are  slightly 
concave  in  the  direction  of  growth,  and  on  the  spire  extend  from  suture  to 
suture;  spiral  sculpture,  on  the  early  whorls,  of  three  primary  cords,  one  near 
the  suture,  the  other  two  near  the  periphery,  between  which  finer  ones  are 
gradually  intercalated ;  these  override  the  riblets  and,  at  first,  become  rather 
nodulous  at  the  intersections,  but  on  the  last  whorl  the  spirals  have  become 
more  numerous  and  cover  the  whole  whorl  without  nodulation,  and  generally 
alternate  in  strength;  canal  short,  recurved;  apertural  varix  well  marked; 
aperture  subovate,  outer  lip  internally  dentate,  with  three  especially  marked 
anterior  teeth  (not  well  shown  in  the  figure);  inner  lip  reflected,  more  or  less 
granulous  ;  pillar  keeled  at  its  anterior  end  ;  the  whorls  are  moderately  rounded 
and  the  suture  very  distinct.  Max.  Ion.  of  shell  9.5;  of  aperture  5.0;  max. 
lat.  of  shell  5.0  mm. 

Miocene  of  Ballast  Point,  in  the  silex-beds,  rare. 

This  pretty  little  species  belongs  to  the  group  of  which,  among  recent 
forms,  T.  Orbignyi  Payr.  is  an  example.  The  latter  is  both  Mediterranean  and 
Floridian,  and  this  would  indicate  some  antiquity  for  the  race. 

The  figure,  otherwise  good,  does  not  show  well  the  nascent  gianulations 
on  the  pillar  or  the  little  teeth  inside  the  outer  lip,  but  the  peculiar  condition 
of  the  pseudomorph  rendered  it  particularly  difficult  for  the  draughtsman  to 
make  out  these  characters. 
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Pisania  (Tritonidea)  auritula  Link. 
A'assa  nndosa  Iraiiqticbarica  Chemnitz  {ex  parte),  Conch.  Cab.  iv.  p.  35,  pi.  123,  figs.  114S, 

1149  (only),  17S0. 
Nassatiaauritu/a  Linl<,  Rostocl<  Saminl.,  p.  124,  1807. 
Biiccitiuin  Iranqtiebarician  Gme\m,   Syst.   Nat.,  p.  3491;  Dillwyn,  Cat.  ii.  p.  629,  No.  100, 

1S17  [ex  parte). 
Buccininn  coromandelianiun  Lamarck,  An.  s.  Vert.  vii.  p.  271,  1822. 
Cantharus  riit^ens  Tryon,  Man.  iii.  p.  163,  fig.  2SS,  pi.  74  ;  not  of  Reeve  or  Carpenter. 
Cantharus  coroinandelianus  Txyon,  I.  c,  ex  parte:  not  of  Lamarck. 
Purpura  tridentata  Tuomey  &  Holmes,  p.  137,  pi.  28,  fig.  9,  1S56. 

Pliocene  of  Black  River,  South  Carolina  ;  Caloosahatchie  beds  at  Shell 
Creek  and  Punta  Gorda,  S.  W.  Florida,  rare.  Recent  in  the  West  Indies  from 
Jamaica  to  the  northern  coast  of  Brazil,  and  westward  to  the  Swan  Islands. 

This  species  has  been  alleged  to  come  from  the  Coromandel  coast,  but  I 
have  never  seen  any  recent  specimens  except  from  the  West  Indian  region. 
It  is  much  confused  by  Tryon  with  quite  distinct  forms  from  West  America 
and  elsewhere.  The  idea  of  uniting  it  with  T.  ri?igcns  appears  absurd.  The 
first  binomial  appellation  referring  solely  to  this  species  is  that  of  Link.  The 
name  Cantharus  has  no  standing  in  nomenclature,  and  should  not  be  adopted. 

This  species  in  Pliocene  times  extended  its  range  as  far  as  South  Carolina ; 
the  fossil  Floridian  specimens  are  finely  grown  and  larger  than  the  average  of 
recent  ones,  but  have  the  characteristics  of  the  species  unmistakable.  I  have 
not  seen  it  from  the  Floridian  Post-Piioccne,  and  its  place  in  the  Post-Pliocene 
and  recent  fauna  has  been  filled  by  the  allied,  but  sufficiently  distinct,  form 
named  T.  tincta  by  Conrad.  The  Punta  Gorda  fossil  is  noted  by  Mr.  Wiilcox 
as  from  the  upper  layers  of  the  Pliocene  in  what  has  been  known  to  collectors 
as  the  Venus  cancellata  bed. 

Lcevibiiccininn  p7'orsiiin  Conrad  {+  li)iea/7iin  Heilprin)  of  the  Eocene  nf' 
Wood's  Bluff,  Alabama,  is  a  genuine  Pisania  of  the  typical  .sort,  except  that 
the  subsutural  callus  is  not  drawn  into  a  ridge.  It  may  be  considered  as  the 
forerunner  of  the  genus.  Neptunea  constricta  Aldrich  also  belongs  in  this 
vicinity.  On  the  other  hand,  the  species  doubtfully  referred  to  Pisania  witli 
the  specific  name  of  dubia  by  Mr.  Aldrich,  would  seem  to  be  more  nearly  re- 
lated to  Urosalpinx,  like  Fusus  trossulus  Conrad.  Pisania  Claibornensis  Whit- 
field (1865),  as  pointed  out  by  Mr.  Aldrich,  is  not  a  Pisania,  but  is  the  young 
of  Ranella  [Raneilina)  Maclurci  Conrad,  of  which  he  gave  a  figure  and  name, 
but  no  description,  in  1835.  Tlie  young  was  both  described  and  figured  in 
1841  by  H.  C.  Lea  (Sill.  Journ.  xl.  p.  99,  pi.  i,  fig.  16)  under  the  name  of 
Triton  pyraviidatum.  Lea's  type  is  still  preserved  at  Philadelphia.  Cantharus 
cuinbcrlandianus  Gabb  is  a  Coralliopliila,  and  has  nothing  to  do  with  Cantha- 
rus (=  Tritonidea). 
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Genus  PHOS  Montfort. 
Phos  parvus   var.  intricatus  Dall. 
Triton  parvus  C.  B.  Adams,  Contr.  Conch.,  p.  59,  1850. 
Fhos  intricatus  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p.  325,  pi.  10,  Rg.  9,  1S83. 
Pliocene  beds  of  the  Caloosahatchie. 

Recent,  in  shallow  water  from  Florida  to  Anguilla  and  along  the  eastern 
coast  of  Mexico. 

The  fossils  are  identical  with  the  recent  shells  of  the  varict\-  intricatus. 

Phos  sp.  indet. 

Miocene  of  Ballast  Point,  Tampa  Baj'  in  the  silex-beds. 

Imperfect  specimens  of  a  species  of  Plios  have  been  collected  by  Mr. 
Ikirns  at  Ballast  Point. 

It  has,  on  the  spire,  three,  on  the  last  whorl  nine  or  ten,  primary  spirals, 
each  pair  with  two  or  three  much  finer  intercalary  threads,  crossing  numerous 
(9-15)  narrow,  transverse  riblets,  with  wider  interspaces,  which  extend  as  far 
as  the  whorl ;  the  primary  spirals  are  slightly  swollen  at  the  intersections ; 
the  lines  of  growth  are  rather  strong ;  the  nucleus  is  smooth  and  two-whorled 
and  there  are  five  subsequent  whorls,  which  are  but  moderately  rounded  ; 
the  suture  is  very  distinct ;  the  canal  is  short  and  twisted,  with  a  marked  fasciole  ; 
the  outer  lip  thickened  and  sharply  lirate  inside  ;  the  pillar  anteriorly  keeled. 
Max.  Ion.  of  shell  10.5  ;  of  aperture  4.5  ;  ma.x.  diam.  of  shell  4.5  mm. 

The  specimens  of  this  species  are  all  defective.  It  recalls  in  a  general  way 
the  appearance  of  Tritonidca  pauper,  except  that  its  transverse  riblets  are  nar- 
row and  continued  to  the  canal  and  that  the  shell  is  more  acute,  more  slender 
and  with  a  relatively  longer  spire  in  proportion  to  the  last  whorl. 

To  this  genus  belong  Buccitriton  sagenJivi  Conrad  (+  Nassa  canccllata  Lea) 
and  Nassa  or  Tritia  inississippiensis  of  Conrad,  both  of  the  Upper  Eocene. 

Genus  ENGINA  Gray. 
Engina  turbinella  Kiener. 
Riciniita  turbinellaVAf^nsi,  Mon.  Purpura,  p.  29,  pi.  9,  fig.   25. 
Efigina  lurbineita  Tryon,  Man.  v.  p.  192,  pi.  62,  figs.  38,  39. 

Pliocene  beds  of  the  Caloosahatchie  and  Shell  Creek.  Recent  in  the  West 
Indies,  from  Key  West,  Florida,  southward  to  Jamaica,  etc. 

The  fossils  do  not  differ  appreciably  from  the  less  compact  variety  of  the 
recent  shell.  The  most  common  form  of  the  latter  has  the  sutures  less  de- 
fined and  the  shoulder  more  sloping,  but  this  is  an  unconstant  character. 
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Genus  NASSARIA  Link. 

Subgenus  Nassarina  Dall. 

Nassarina  glypta  Bush. 
Plate  9,  figure  11. 
Matigilia  ? glypta  Bush,  Trans.  Conn.  Acad.  vi.  p.  461,  pi.  xlv.  figs.  5,  5  a,  1885. 
Nassat  ina  g/ypia  Dall,  Blake  Gastr.,  p.  181,  1S89. 

Pliocene  beds  of  Shell  Creek  and  the  Caloosahatchic.  Recent  from  Cape 
Hatteras  to  the  Florida  Keys  in  14-63  fathoms. 

The  fossil  form  is  identical  with  the  recent  one  and  as  it  has  not  been  well 
figured  I  have  added  a  good  figure  of  the  species. 

From  an  examination  of  Gabb's  type  of  McUtleUa  I  am  inclined  to  think 
that  group  will  eventually  be  classed  in  the  vicinity  oi  Nassarina. 

Family  NASSID/E. 
Genus   NASSA  Lamarck. 
Nassa  vibex  Say. 
Nassa  vibex  Say,  Tryon,  Am.  Marine  Conch.,  p.  34,  pi.  7,  figs.  52,  53,  1873. 
Nassa  vibex  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  ii.  p.  231,  1S22. 
Nassa  fretensis  Perkins,  Proc.  B.  S.  N.  H.  1869,  p.  117. 

Shell  Creek  and  Caloosahatchie  Pliocene  beds,  Hcilprin,  Dall  and  Willcox. 
Post- Pliocene  of  the  Myakka  River  and  North  Creek.    Recent  Atlantic  coast. 

The  species  is  not  very  abundant  in  the  marl  and  varies  very  much  in  size, 
the  largest  specimen  I  have  is  larger  than  any  recent  specimen  in  the  museum. 

Nasea  consensa  Ravenel. 
Nassa  consensa  Ravenel,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  p.  43;  Tryon,  Am.  M;ir.  Conch.. 

P-  35,  1873- 
?  Buccinum  multilineatiim  Emmons,  Rep.  N.  Car.  Geol.  Sur.,  p.  256,  fig.  124,  1S58  ;  not  of 

iMarrat  (1877). 

Cape  Fear  marls,  North  Carolina?,  Caloosahatchie  beds.  Recent  off  the 
Atlantic  coast  of  the  United  States  from  Hatteras  to  Florida. 

Enmions'  figure  is  rude,  but  characteristic.  It  differs  chiefly  from  the  re- 
cent and  fossil  N.  consctisa  by  being  proportionally  more  elevated. 

In  the  absence  of  any  authentic  specimen  of  P'mmons'  species  and  tlu- 
above-mentioned  difference,  I  forbear  to  unite  them. 

This  species,  both  by  color  and  fine,  even  sculpture,  is  nf)w  recognized  and 
distinguished  by  most  American  naturalists,  though  we  have  not  yet  any  very 
good  figure  of  it.  Its  nearest  relative  is  TV.  avihigua  Mtg.,  which,  as  a  rule,  is 
smaller  and  much  more  coarsely  sculptured. 
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Nassa  ambigua  Munta^\i  var.  antillarum  Orbi^ny. 

fiiicciniim  ambiguinn  Mtg.,  Test.  Brit.,  t.  g,  fig.  7,  1S03. 

Nassa  ambigua  Tryon,  Man.  iv.  p.  42,  pi.  13,  fig.  194,  1SS2. 

,\'nj.fa  antillarum  Orbisjny,  Moll.  Cuba,  ii.  p.  141,  pi.  .\xiii.  figs.  1-3,  1846. 

Shell  Creek  and  Caloo.sahatchie  riioccnc  beds.  Recent  Florida  Kej's  and 
tiie  Antilles. 

This  form  is  distinguished  from  the  typical  N.  ambigua  by  its  greater 
elevation,  fewer  ribs  and  sparser  spiral  sculj^ttire.  It  is  not  very  common  in 
tile  marls. 

Nassa  bidentata  Emmons. 
Plate  9,  fig.  9. 
Ruccinum  bidentatum  Emmons,  Rep.  N.  Car.  Geol.  Siir.,  p.  257,  fig.  126,  1858. 

Shell  stout,  acute,  with  two  smooth  nuclear  and  five  subsequent  whorls; 
transverse  sculpture  (on  the  last  whorl)  of  eleven  or  twelve  stout,  even, 
rounded,  straight  ribs,  crossing  the  whorl,  and  faint  incremental  lines;  spiral 
sculpture  of  (on  the  upper  whorls  two)  six  or  seven  stout,  rounded,  continu- 
ous threads,  very  slightly  swollen  as  they  cross  the  ribs ;  the  anterior  pair  are 
closer  together,  the  rest  equi-distant  from  each  other;  beside  these  there  arc 
five  or  six  close-set  threads  on  the  canal ;  on  the  upper  whorls  two  of  these 
threads  are  visible,  and  one  is  included  in  the  suture;  suture  distinct,  not 
channelled  ;  terminal  varix  stout,  thick,  broader  and  posteriorly  expanded  at 
the  suture,  overrun  by  the  spirals;  aperture  subovate ;  pillar-lip  callous,  with 
a  raised  border,  smooth,  with  a  sulcus  at  the  posterior  commissure  of  the 
mouth ;  outer  lip  with  two  strong  teeth  near  the  middle,  and  faint  indications 
of  one  or  two  more  anterior  to  the  first  pair;  canal  nearly  closed,  short,  re- 
curved and  twisted  ;  siphonal  fasciole  strong,  the  base  of  the  whorl  constricted 
behind  it.     Max.  Ion.  of  shell  6.5  ;  max.  lat.  3.75  mm. 

Miocene  marls  of  North  Carolina,  Emmons.  Miocene  of  New  Jersey  at 
Shiloh,  Burns.     Shell  Creek  and  Caloosahatchie  Pliocene  beds,  abundant. 

Emmons'  specimen  was  not  adult,  but  his  figure  agrees  well  with  small 
specimens  of  the  present  species.  It  is  not  known  in  the  recent  state.  The 
specimens  vary  somewhat  in  size,  and  in  the  closeness  of  their  reticulation,  as 
usual  in  this  genus. 

Nassa  Lapenotierei  n.  s. 
Plate  9,  figure  8. 

Shell  small,  elevated,  slender,  with  three  smooth  nuclear  and  five  subse- 
quent whorls  ;  transverse  sculpture  of  (on  the  last  whorl  ten)  elevated, 
rounded,  even  ribs  with  wider  interspaces  ;  more  prominent  near  the  suture, 
but  crossing  the  whorl  ;  there  are  also  faint  incremental  striae  ;  spiral  .sculpt- 
ure of  (on  the  last  whorl  seven  to  nine)  little-elevated  bands  with  somewhat 
wider  interspaces,  subnodulous  at  their  intersection  with  the  ribs  ;  between 
each   pair  of  spiral   bands   on   the   la.st   whorl  are  one  to  three  finer,    faint. 
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secondary  spirals  ;  some  of  the  specimens  indicate  that  when  alive  the  reticula- 
tion appeared  white  or  pale-colored  on  a  much  darker  ground  ;  on  the  upper 
whorls  three  or  four  primary  spirals  are  visible  ;  whorls  full  and  rounded,  a 
little  turrited ;  ribs  apt  to  alternate  at  the  suture,  which  is  distinct,  but  not 
channelled  ;  aperture  small,  shorter  than  one-third  of  the  shell ;  outer  lip 
with  three  teeth,  the  posterior  about  the  middle  of  the  lip  and  strongest,  the 
other  two  anterior  to  it  and  successively  weaker ;  pillar-lip  with  a  raised  mar- 
gin on  which  in  the  fully  adult  are  two  or  three  transverse,  short  elevations 
like  teeth  ;  canal  very  short,  the  whorl  constricted  behind  it.  Max.  Ion.  of 
shell  7.5  ;  of  aperture  2.0 ;  max.  lat.  of  shell  3.2  mm. 

Rare  in  the  Caloosahatchie  beds. 

Respectfully  dedicated  to  Mr.  F.  J.  Lapenotiere,  of  Tampa,  to  whom  we 
were  much  indebted  for  kind  assistance  in  our  work.  This  species  recalls  A'^. 
ncuta  Say,  hut  has  a  different  sculpture,  is  smaller  and  more  cylindrical.  It 
is  much  more  slender  than  N.  bidcntata  Emmons.  It  is  not  known  in  the 
recent  state,  or  from  other  localities  than  the  one  above  cited. 

Nasaa  caloosaensis  n.  s. 
Plate  9,  figure  7. 

Shell  small,  with  three  and  a  half  normal  and  three  smooth,  turbiniforni 
nuclear  whorls  ;  transverse  sculpture  of  (on  the  last  whorl  ten)  narrow,  mod- 
erately elevated  ribs,  with  wider  interspaces,  which  completely  cross  the  whorl 
and  have  a  pointed  nodule  or  angle  at  the  shoulder;  varix  large  and  thick, 
other  transverse  sculpture,  only  of  faint  incremental  lines ;  spiral  sculpture  of 
(on  the  last  whorl  seven  or  eight)  sharply  incised  lines,  of  whicii  two  (the 
posterior  fainter  and  sometimes  absent)  are  in  front  of  the  suture  and  behind 
the  shoulder,  which  last  is  formed  by  an  ill-defined  ridge  connecting  the  angles 
of  the  ribs  ;  on  the  base  or  anterior  face  of  the  shell  are  four  of  these  lines 
rather  close  together  and  with  their  interspaces  convex  ;  between  the  posterior 
line  and  the  shoulder  are  two  widely  separated  similar  lines  ;  a  deep  sulcus 
divides  the  base  from  the  short,  twisted  canal,  which  is  externally  covered  with 
spiral  threading  ;  the  suture  is  distinct,  but  not  channelled,  and  somewhat 
wavy  from  the  ribbing;  the  sides  of  the  whorls  are  slightly  flattened,  the  spire 
a  little  turrited  ;  the  aperture  is  short  and  broad,  pointed  behind  ;  in  the  mid- 
dle of  the  outer  lip  is  one  stout  tooth  with  smaller  lira:  in  front  and,  less  often, 
behind  it  ;  the  inner  lip  is  more  or  less  granulolirate,  with  a  raised  outer  mar- 
gin and  a  tooth  on  the  body  near  the  junction  of  the  outer  li]);  canal  short, 
narrow.     Max.  Ion.  of  shell  4.2  ;  max.  lat.  2.4  mm. 

Caloosahatchie  marls,  rare. 

This  neat  little  species  is  not  approached  very  closel)-  by  any  (if  the  other 
American  Tertiary  or  recent  forms  oS.  Nassa. 

An  incidental  examination  of  the  tj'pes  in  the  niuseuni  at  I'liiladulpliia 
shows  that  lUiccilriton  allum  and  //.  bcUalirahis  Conrad  belcjng  to  the  genus 


INSTITUTK    OF    SCIENCE,    PIIILAniXPIi  I  A.  I35 

A'iJSSii  ;  B.  sai;-tiia  ConratI  is  a  P/zos.      Plios  tcxanns  appears   to   be  a   Nassa 
and  not  a  Phos. 

Tritia  mississippicnsis  Conrad,  froiu  the  Vicksburg,  is  a  Phos,  and  so  is  Nassa 
canccUata  Lea  from  tlie  Claiborne  sands,  wliich  is  the  same  species  as  B.sage- 
>i II »i  Conmd.  A  species  closely  allied  to  I/yanassa  ^^j(3/^/«,  if  not,  perhaps, 
identical,  is  found  in  the  Miocene  of  Wilmington,  North  Carolina. 

Family    COLUMBELLID/E. 
Genus  COLUMBELLA  Lamarck. 
Colunibella  rusticoides  Heilprin. 
C.  ruslicoides  Heilprin,  Trans.  Wagner  Inst.  i.  p.  81,  pi.  S,  Hg.  9*,  1SS7. 

Pliocene  of  the  Caloosahatchie.  Recent  on  tlie  west  coast  of  Florida,  the 
Keys  and  Cuba. 

This  species  is  identical  with  the  shell  which  has  commonly  been  called 
Colunibella  rustica  by  American  collectors,  but  which  is  hardly  to  be  united 
.specifically  with  the  genuine  C.  rustica  of  the  Mediterranean,  though  related 
to  it.  It  is,  therefore,  to  the  American  and  not,  as  Prof  Heilprin  supposed,  the 
Kuropean  species  that  the  fossil  is  most  nearly  related. 

Tile  typical  Columbellas,  so  far,  are  not  known  in  America  from  strata 
earlier  than  the  Pliocene.  C.  mcrcatoria  L.  is  known  from  the  Post-Pliocene 
of  Costa  Rica  and  Santo  Domingo,  and  in  the  recent  state  extends  northward 
to  the  Carolinas. 

Subgenus  Anachis  Adams.  •• 

This  is  a  much  older  group,  if  we  may  judge  by  American  evidence,  than 
the  typical  Coluinbclla.  With  Astyris  it  extends  to  Mid-Plocene.  Dcntitcycbra 
prima  O.  Meyer,*  of  which  I  have  examined  the  type-specimen,  is  merely  a 
small,  rather  elongated  Auacliis,  nnd  has  no  claims  to  separate  generic  distinc- 
tion. It  would  fall  in  the  section  Sciiiiuclla  Pease.  It  dates  from  the  Clai- 
borne sands. 

Strombina  cxilis  Gabb  (1S73),  from  the  Santo  Domingo  Miocene,  is  an 
Anachis  and  not  a  Strombina.     I  have  examined  the  type-specimen. 

The  Pliocene  has  an  abundance  of  species,  several  of  which  are  found  in 
the  Caloosahatchie  marls. 

Anachis  avara  Say. 
Anachis  avara  Say,  Dall,  Mar  Moll.  S.  E.  Coast  U.  S.,  p.  116,  pi.  50,  fig.  12,  1S89. 

Recent  and  Post- Pliocene  from  Massachusetts  Bay  to  the  Florida  Keys. 

Anachis   avara  var.  caloosaensis  Dall. 
Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida. 
This   form   differs    from   the   recent  var.  avara  s.  s.  in    having   the  suture 
appressed  above  the  ends  of  the  ribs  so  as  to  give  it  a  somewhat  marginated 

•  Proc.  Acnd.  Nat.  Sci.  18.S7,  p.  5'2,  pi.  iii.  He.  2. 
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appearance  and  to  angulate  the  aperture  a  little  in  front  of  the  suture  on  the 
outer  lip ;  the  varix  of  the  adult  is  more  pronounced  than  in  any  specimen  of 
the  recent  form  I  have  seen,  the  lira;  on  the  pillar  and  outer  lip  are  stronger, 
the  aperture  narrower,  the  periphery  of  the  last  whorl  distinctly  flattened, 
and  owing  to  the  margination  of  the  suture  the  sjsire  has  a  slight!}'  turrited 
appearance. 

This  varies  in  size  and  in  the  strength  of  the  (usually  13-14)  ribs,  as  the 
recent  shells  do,  but  I  have  not  been  able  to  find  a  single  specimen  which 
exactly  reproduces  the  recent  t}'pe  in  an)'  of  its  ninnerous  \ariations. 

Anachis  avara  var.  amydra  Dall. 

In  this  \ariety,  which  is  less  common,  the  ribs  are  obsolete  or  absent  and 
represented  only  by  a  band  of  little  knobs  which  coronate  the  whorl  at  the 
suture,  which  is  not  appressed ;  the  spiral  sculpture,  always  present,  is  in  this 
variety  more  prominent  owing  to  the  absence  of  the  ribs  ;  the  aperture  is 
strongly  Urate.  This  form  is  found  with  the  preceding,  and  is  nearest  some 
of  the  mutations  of  A.  (rrarn  var.  sciiiipliccita  Stearns  of  the  recent  fauna. 

Anachis  camax  n.  s. 
Plate  12,  figure  3. 

Shell  slender,  elevated,  with  two  small,  smooth  (usually  caducous)  nuclear 
whorls  andeightsubsequent  reticulated  whorls  ;  spire  acute,  with  flattish  sides  ; 
transverse  sculpture  of  (on  the  last  whorl  15)  narrow,  rounded  ribs  extending 
from  suture  to  suture  and  (on  the  last  whorl)  over  the  periphery,  becoming 
obsolete  on  the  base,  and,  especially  on  the  later  whorls,  with  much  wider  in- 
terspaces ;  spiral  sculpture  of  (between  the  sutures  about  5)  strong,  flattish 
threads,  most  marked  on  the  base  and  interspaces,  feeble  on  the  ribs  and  witii 
subequal  interspaces,  except  the  first  one  in  front  of  the  suture,  which  is  wider; 
whorls  flattish,  suture  distinct ;  apertiire  rather  narrow  and  long ;  canal  short, 
pillar  twisted;  inner  lip  with  a  thin  callus  ;  outer  lip  not  much  thickened  and 
with  a  few  feeble  lirae;  lines  of  growth  tlistinct.  Max.  Ion.  of  shell  14.5;  of 
aperture  5.0;  max.  diam.  of  shell  4.5  mm. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek. 

This  form  is  longer  and  more  slender  and  more  regularly  reticulated  tliaii 
any  of  the  recent  forms  I  am  acquainted  with.  It  is,  perhaps,  most  like  the 
strong-sculptured  variety  of  A.  ioiitha  Ravencl,  but  much  larger. 

Anachis  itbitoma  n.  s. 
Plate  12,  figure  6. 
Shell  small,  slender,  thin  with  a  large,  smooth,  two-whorled  nucleus  and 
four  subsequent  whorls  ;  transverse  sculpture  of  numerous  narrow,  nearly 
straight,  rounded  riblets,  reaching  the  sutures,  but  obsolete  on  the  base,  with 
subequal  interspaces  ;  spiral  sculpture  extremely  fine  and  faint  or  none  ;  whorls 
rounded  slightly,  suture  distinct,  but  not  apiiresscd  ;  base  roimded  ;  canal  veiy 
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short  and  rather  wide  ;  pillar  twisted  ;  aperture   rather  narrow;  outer  lip    (in 
the  adult?)  thin,  simple.   Max.  Ion.  of  shell  4.5  ;   max.  diain.  1.6  mm. 

Rare  in  the  Caloosahatchie  marl. 

The  specimens  of  this  interesting  species  are  not  quite  mature.  Doubtless 
the  outer  lip  would  be  thickened  and  possibly  Urate  in  the  adult.  It  has  the 
large  nucleus  which  we  observe  in  recent  species  of  Astyris  from  rather  deep 
water.  I  do  not  know  any  recent  or  fossil  species  to  wiiich  it  is  very  closely 
related. 

Subgenus  Astyris  Adams. 

This  group  is  also  quite  ancient.  Stircnlites  annosa*  Conrad,  from  the 
Shark  River,  N.  J.,  older  Eocene,  has  the  appearance  of  an  Astyris  rather 
than  of  a  Pletirotoma  of  any  group,  but  I  know  it  only  by  the  figure.  The 
oldest  unquestionable  Astyris  I  have  actually  identified  from  the  specimens  is 
A.  pan'a  H.  C.  Lea,  from  the  Claiborne  sands.f  This  has  just  about  the  same 
characters  as  the  recent  species.  In  the  Miocene  the  species  are  larger  and 
more  numerous,  but  the  group  seems  to  have  attained  its  ma.ximum  of  de- 
velopment both  in  size  and  number  of  species  in  the  existing  fauna. 

Astyris    luuata  Say. 
Wisia  lunata  Say,  Jourii.  Acad.  Nat.  Sci.  Phila.  v.  p.  213,  1826. 
.  \ityris  lunala  Dall,  Proc.  Bost.  Soc.  Nat.  Hist.  .\iii.  p.  242,  1870. 

Pliocene  of  South  Carolina  and  of  the  Caloo.sahatchie,  Florida ;  Post- 
I'liocene  of  South  Carolina,  New  York,  the  Myakka  River  and  North  Creek, 
West  P"lorida.  Living  on  the  Atlantic  Coast  from  Prince  Edward's  Island  to 
the  Florida  Keys. 

This  widespread,  variable,  and  well-known  little  species  is  represented  by 
characteristic  examples  in  the  Caloosahatchie  marl.  In  the  writings  of  the 
earlier  American  paleontologists,  A.  comviunis  Conr.,  though  a  much  larger 
species,  was  often  confounded  with  A.  htnata. 

Astyris  profundi  Dall. 
Aslyrh profundi  V>?\\,  Blake  Gastr.,  p.  192,  pi.  35,  fig.  3,  1S89 

Pliocene  of  the  Caloosahatchie  beds  and  Shell  Creek,  S.  W.  P'ltjrida. 
Recent  from  North  Carolina  to  Cuba  in  rather  deep  water. 

This  interesting  species  is  represented  by  a  large  and  a  smaller  form  in  the 
marls,  which  are  8  25  and  7.0  mm.  long  respectively,  and  do  not  differ  by  any 
other  character.     To  the  latter  I  have  applied  the  varietal  name  of  minor. 

In  the  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  287,  Mr.  Conrad  has  given  in- 
adequate descriptions  of  three  unfigured  Coluuibcllidie.    It  would  be  impossible 

*  .\in.  Journ.  Conch,  i.  p.  213,  pi.  21,  tig.  9,  1805. 

t  Am.  Journ.  Set.  xl.  p.  100,  pi.  1,  fig  17,  1841  :  Biicciiiiim  pnrvum  H.  C.  Lea  (not  Sowerbv,  ISIl).  With  llii.s 
apiicars  to  be  svnonvmcms  CbfumbcWa /iirricu/a  Whitfield,  Am.  Journ.  Concli.  i.  p.  2fil,  pi.  27,  (if  1.  1S1«  (not 
C.  liirriciila  S(nverl>v.  l.s:i_').  Bv  the  figure,  Cnlumbdla  missiwippieims  Jleyer  &  Aldrich  (Journ.  CinMunati  Soc. 
Nat.  Ilisl  ix.  p.  i;f.  pi.  2,  fig.  17.  July,  1886),  is  a  well-characterized  Aetijiis,  and  tielongs  to  an  horizon  earlier 
than  the  Claihornc  sands,  which  indicates  that  the  development  of  the  group  must  have  begun  considerably 
before  that  period. 
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to  recognize  the  species  from  these  descriptions ;  there  are  no  measure- 
ments, and  they  have  not  been  figured.  One  of  these,  the  Astyris  conuiiunis 
of  Conrad,  which  I  have  identified  by  specimens  named  by  him,  is  probably 
the  forerunner  of  A.  profundi  in  the  Miocene.  This  form  was  identified  by 
Prof  Whitfield  from  the  collections  made  by  Capt.  Frank  Burns,  of  the  U.  S. 
Geological  Survey,  from  the  Miocene  marls  at  Shiloh,  New  Jersey,  and  vicinity. 
The  specimens  from  the  Miocene  of  St.  Mary's  River,  Maryland,  and  York- 
town,  Va.,  are  larger  and  better  preserved,  but  differ  only  in  size,  which  is 
rarely  a  specific  character  in  this  family.  These  forms,  beside  being  larger 
than  A.  profundi,  differ  from  it  by  having  the  whorl  with  a  narrow,  flat  edge  at 
right  angles  to  the  suture,  which  turriculates  the  whorls;  the  margin  of  the 
suture  in  A.  profundi  being  smoothly  and  closely  appressed.  In  A.  cmnniunis 
the  spire  is  less  evenly  acute,  the  pillar  is  more  concave,  the  last  whorl  a  little 
stouter  proportionately,  and  the  mouth  somewhat  wider  on  the  average. 
Another  species  of  Astyris  found  in  the  New  Jersey  marls  is  of  the  same 
general  type  as  A.  coviniunis,  but  considerably  more  elevated  and  slender  ;  it 
has  been  named  A.  levis  by  Prof  Whitfield. 

A.  communis ,  in  some  specimens,  shows  distinct  traces  of  narrow  color- 
bands  extending  acrcss  the  whorls  in  a  direction  nearly  parallel  with  the  axis 
of  the  shell  and  slightly  flexuous. 

Astyris  fusiformis  Orbigny. 
Colombella  fusiformis  Orbigny,  Moll.  Cuba,  II.,  p.  136,  pi.  21,  figs.  25,  27,  1S45. 
Aityris fusiformis  Dall,  Blake  Gastr.,  p.  jgi,  1889. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek.  Recent  on  the 
shores  of  South  Florida  and  the  eastern  Antilles. 

This  species  is  not  very  common  in  the  marls,  but  perfectly  characteri.stic 
when  found. 

Astyris  multilineata  Dall. 
A.  tnulti/ineala  Dall,  Blake  Gastr.,  p.  190,  1889. 

Rare  in  the  Pliocene  marls  of  the  Caloosahatchie.  Recent  off  the  eastern 
coast  of  the  United  States,  south  from  Chesapeake  Bay,  in  9-200  fathoms. 

The  specimens  have,  of  course,  lost  the  color-bands  so  characteristic  of 
the  recent  shell,  but  a[)pear  (otherwise  to  agree  perfectl)'  with  it. 

Subgenus  uSlsopus  Gould, 
.ffisopus  Stearnsii  Tryon. 

Nitidclla  filosa  Stearns  (1873).     Not  .^jo/«j^/o5«5  Angas  (1867). 
Semine/la  Slearnsii  Tryon,  Moll.  Conch,  v.  p.  179,  1882. 
yEsopiis  Stearnsii  Dall,  Blake  Gastr.,  p.  194,  pi.  29,  fig.  5. 

In  the  Pliocene  marls  of  the  Caloosahatchie  and  living  on  the  east  coast 
of  the  United  States  from  North  Carolina  to  Florida. 
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Of  this  subgenus,  Guppy  (1874)  describes  a  species  from  tiie  Miocene  of 
Trinidad,  under  the  name  of  Colitmbclla  pcailiaris ,  but  I  cannot  make  his 
description  agree  with  the  present  form. 

Before  leaving  this  family  I  may  add  that  Stroiitbina  c.xilis  of  Gabb,  from 
tiie  Miocene  of  Santo  Domingo,  is  an  Anachis,  and  Guppy  thinks  it  ma}-  be 
synonymous  with  the  prior  and  unfigured  Coliunhclla  Iiaitciisis  Sowerby. 

Family  MURICIDtE. 

Genus  MUREX  Linn6. 

Subgenus  Murex  s.  s. 

Murex  messorius  Sowerby. 

.)/.  messorius  Reeve,  Conch.   Icon.   Murex,  fig.  90,  1845  \  Dall,  Blake  Gastr.,  p.  196,  1SS9  ; 

not  of  Tryon. 
/)/!  recurvirostris  Gabb,  Geol.  Rep.  St.  Domingo,  p.  201,  1873,  not  of  Broderip. 

Fossil  in  tlie  Pliocene  marls  of  the  Caloosahatchie  River  and  Alligator 
Creek,  Florida,  and  also  of  Costa  Rica.  Post-Pliocene  of  Santo  Domingo  ; 
living  in  the  Antilles  and  on  the  western  coast  of  Florida  and  the  Keys. 

The  specimens  collected,  though  small,  agree  perfectly  with  recent 
specimens. 

Murex  chrysostoma  Gray,  var.  chipolana  Dall. 

Lower  Miocene  of  the  Chipola  River,  West  F"lorida,  near  Bailey's  Ferry  ; 
Ballast  Pt.  silex-beds  (?). 

The  specimens  from  the  Chipola  River  differ  from  the  recent  J/,  clirysos- 
totiia  in  being  smaller  than  the  average  adult  recent  specimens,  with  a  slightly 
shorter  canal,  from  which  the  antecedent  canal  tends  to  divaricate,  while  in 
the  typical  chrysostoma  it  is  usually  continuous. 

The  anterior  margin  of  the  varices  in  the  fossil  also  tends  to  be  more  spi- 
nose  or  to  have  the  projecting  points  more  produced  than  in  the  recent  shell, 
though  similarly  situated  and  similar  in  number. 

Murex  mississippiensis  Conrad. 
.V.  tnississipfrieiisis  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  series,  vol.  i,  p.  116,  pi.  xi. 

fig.  30,  1848. 
M.  Irilonopsis  Heilprin,  Trans.  Wagner  Inst.  i.  p.  107,  pi.  15,  fig.  39,  1SS7. 

Fossil  in  the  Upper  Eocene  or  Vicksburg  beds  of  Mississippi ;  the  Lower 
Miocene  of  the  Chipola  River,  West  Florida,  and  of  the  silex-beds  at  I^ailast 
Point,  Tampa  Bay,  Florida. 

The  characters  relied  upon  for  the  separation  of  J/,  tritonopsis  are  not  con- 
firmed by  better  preserved  and  more  plentiful  material.  The  nodes  or  trans- 
verse plications  between  the  varices  and  the  spiral  sculpture,  when  perfectly 
pre,served,  are  identical  in  the  Eocene  and  Miocene  specimens.  It  is  observa- 
ble that  in  many  of  the  siliceous  pseudomorphs  the  spiral  or  other  fine  sculpt- 
ure is  not  reproduced  in  the  silex  as  sharply  and  completely  as  it  existed  in 
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the  original  fossil,  which  will  not  seem  surprising  to  an\-  one  who  has  had  ex- 
perience in  reproducing  casts  and  molds  scricitiiii  without  recourse  to  the 
original. 

This  species  is  beautifully  preserved  in  the  Chipola  Miocene,  though  1  are, 
but  is  more  common,  but  poorly  preserved,  in  the  silex-beds. 

Murex  trophoniformis  Heilprin. 
AT.  trophoiii/ormii  Heilprin,  Trans.  Wagner  Inst.  i.  p.  107,  pi.  15,  fiR.  40,  1S.S7. 

Fossil  in  the  Miocene  of  the  Chipola  River  and  the  silex  beds  of  Ballast 
Point,  Tampa  Bay,  Florida. 

Subgenus  Chicoreus  IMontfort. 
Murex  (Chicoreus)  larvicosta  Heilprin. 
M.  larvicosta  Heilprin,  op.  cil.  p.  ic6,  pi.  15,  fig.  37,  18S7. 

This  species,  so  far,  has  been  obtained  only  from  the  sile.x-beds.  It  had  but 
si.x  varices  in  the  specimens  I  have  seen. 

Murex  (Chicoreus)  crispangula  Heilprin. 
/)/.  crispangula  Heilprin,  op.  cil.  p.  107,  pi.  15,  fig.  38,  1887. 

Silex-beds  of  Ballast  Point.  Only  one  specimen  has  been  obtained  so  far, 
which  is  evidently  related  to  the  preceding  species,  having  the  same  sculpture 
and  number  of  varices,  though  less  angular  at  the  shoulder. 

Murex  (Chicoreus)  brevifrons  Lamarck. 
Murex  brevifrons  Lam.,  An.  sans  Vert.,  ed.  i.,  vol.  vii.  p.  161,  1822. 
M.  brevifrons  Lam.,  var.  calcilrapa  Heilprin,  op.  cil.  p.  68,  1S87. 

Pliocene  of  the  Caloo.sahatchie  beds,  Florida ;  Post-Pliocene  of  the  An- 
tilles ;  living  among  the  Antilles  and  on  the  eastern  coast  of  the  United 
States  as  far  north  as  the  Carolinas. 

Murex  (Chicoreus)  rufus  Lamarck. 
M.  rufus  Lam.,  op.  cil.  p.  162,  1822. 
Af.  sexcoslata  Emmons,  Geol.  N.  Car.,  p.  248,  fig.  106,  1858. 

Fossil  in  the  Miocene  (?)  of  North  Carolina  (luiimons);  the  Pliocene  of 
the  Caloosahatchie  beds  and  Alligator  Creek,  South  Florida;  the  Po.st- Plio- 
cene of  the  Antilles,  and  living  in  the  existing  fauna  from  off  Cape  Fear,  N. 
Carolina,  to  the  Florida  Keys,  and  on  the  Gulf  coast  of  Florida. 

I  fancy  that  the  imperfect  specimen  of  M.  rufus  described  by  Emmons,  as 
well  as  his  M.  globosus  (=  poinum  Gmelin),  may  have  been  Pliocene  or  Post- 
Pliocene  and  not  Miocene,  as  he  supposed.  Small  specimens  of  Af.  rufus  arc 
not  uncommon  in  tiie  Caloosahatchie  marls,  but  the  larger  ones  are  rare  and 
usually  in  bad  condition. 
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Murex  iChicoreus?)  micromeris  n.  s. 
Plate   12,  figure  12. 

Rare  in  the  Caloosaliatchie  Pliocene.  Living  in  the  Antilles  (Jamaica 
and  St.  Thomas,  U.  S.  Fish  Com.). 

Shell  small,  compact,  with  one  and  a  half  smooth  nuclear  and  four  sub- 
sequent sculptured  whorls  ;  transverse  sculpture  of  (on  the  last  wliorl  eight) 
rounded  ribs  continuous  over  the  shell,  with  wider  interspaces,  and  by  incre- 
mental lines  of  whicli  the  edges  are  sometimes  squamose,  especially  on  the 
spirals ;  spiral  sculpture  of  strong,  elevated,  granulose  or  slightly  scaly 
threads  with  equal  interspaces,  strongest  near  the  periphery  and  weaker  in 
front  of  the  suture ;  these  number  from  three  to  six  on  the  earlier  whorls 
and  on  the  last  whorl  are  increased  by  intercalation  ;  canal  short,  almost  closed 
in  front,  with  prominently  squamose  fasciole  ;  aperture  subcircular,  witli  a  thin, 
raised  margin,  smooth-edged  on  the  inner  or  pillar-lip,  crenulated  by  the 
sculpture  and  internally  Urate  on  the  opposite  side;  suture  distinct,  not  chan- 
nelled;  Max.  Ion.  of  shell  7.5  ;  max.  diam.  4.5  mm. 

The  recent  specimens  are  pink,  or  yellowish  pink,  and  those  that  I  l)a\e 
are  slightly  more  slender  than  the  single  fossil  specimen.  I  had  regarded 
these  as  the  young  of  Murex  rufiis,  but  having  obtained  a  series  of  the  latter, 
it  was  evident  that  this  was  erroneous. 

There  is  a  tendency  on  the  earlier  whorls  toward  a  peripheral  gap  or 
wider  interspace  between  the  spirals  in  which,  on  the  last  whorl,  an  intercalary 
thread  appears. 

Murex  (Chicoreus?)  Burnsii  Whitfield. 

.1/   shilohensis  Heilprin,  var.   ig?ir?/j// Whitfield  (MS.),  Miocene  Gastr.  N.  Jer.sey,  pi.  17. 
fig.  2. 

Miocene  marls  of  New  Jersey,  near  Shiloh,  and  the  Tampa  silex-beds  at 
Hallast  Point,  Tampa  Bay,  Florida. 

The  original  specimen  oi  M.shilohensis  is  in  bad  condition  and  suspiciously 
like  Muricidea  spimdosa,  as  far  as  it  retains  any  characters  (cf  op.  cit.  pi.  17, 
fig.  1).  The  truncated  specimen,  upon  which  Prof.  Whitfield  has  founded 
his  variety  Burnsii,  belongs,  in  my  opinion,  to  a  different  species  and  subgenus. 
A  young  but  entire  specimen  from  the  sile.x-beds  completes  the  diagnosis 
sufficiently  to  confirm  this  view.  It  should  be  observed  that  so  far  as  the 
young  shell  is  concerned  (and  also  the  New  Jersey  specimen,  though  less 
markedly)  it  is  the  complete  image  of  Murex  interserratus  Sby.  of  the  same 
age.  The  la.st  species  is  still  living  in  the  southeastern  Antilles  in  deep  water. 
It  is,  of  course,  impossible  to  say  how  much  M.  Burnsii  would,  in  the  adult 
state,  differ  from  the  living  shell,  and  so  it  will  be  safest  to  leave  the  case  in 
abeyance,  awaiting  fuller  material. 
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Subgenus  Phyllonotus  Swainson. 
Murex  (Phyllonotus  i  pomum  Gmelin. 

Mtirex  pomuvi  Gmelin,  Syst.  Nat.,  p.  3527;  Reeve,  Conch.   Icon.   Murex,  fig.  35,    1S45; 

Dall,  Blake  Gastr.,  p.  198,  1SS9. 
Murex  oculalus  Reeve,  op  cit.  sp.  36,  1845. 
Murex  asperrimiis  (Lam.)  Orbigny,  Moll.  Cuba,  ii.  p.  158,  1853. 
Murex  mexicanus  Petit,  Journ.  de  Conchyl.  iii.  p.  51,  pi.  ii.  fig.  9,  1852. 
Murex  imperialis  Swainson,  Zool.  HI.,  2d  ser.,  ii.  p.  67.      Tryon,  Man.  ii.  p.  loi,  pi.  23, 

fig.  206 ;  Heilprin,  Trans.  Wagner  Inst.  i.  p.  68,  1887. 
Murex globosa  Emmons,  Geol.  N.  Car.,  p.  247,  fig.  i05«,  1S58. 
Murex  globosus  Conrad,  Proc.  Acad.  Nat.  Sci.   Phila.  xiv.  p.  560,  1863  ;  Meek,  Checklist 

Mice.  Inv.  Foss.  N.  Am.,  p.  22,  1S64. 
Murex  pojni/ortnis  (Martini)  Auctorum. 

Fcssil  in  the  Miocene  of  N.  Carolina  (Emmons)  and  of  Bovvden,  Jamaica; 
the  PHocene  of  the  Caloosahatchie  and  Alligator  Creek,  Florida ;  Post-Plio- 
cene of  the  Antilles ;  and  living  in  the  Antillean  region  and  northwartl  to 
North  Carolina. 

More  evidence  is  required  to  confirm  the  presence  of  this  species  in  the 
Carolinian  Miocene,  as  reported  by  Emmons.  It  is  possible  that  it  is  found 
there,  but  it  has  not  been  found  by  any  one  else,  so  far,  in  beds  of  that  age, 
so  far  north.     The  Bowden  specimens  are  identified  with  certainty. 

Subgenus  Pteronotus  Swainson. 

Murex  (Pteronotus)  textilis  Gabb. 

Plate  9,  figure  4. 

Murex  texlilis  Gabb,  Geo!.  Rep.  Santo  Domingo,  p.  202,   1873;    Guppy,  Quart.  Journ. 

Geol.  Soc.  xxxii.  p.  522,  pi.  29,  fig.  i,  1876. 
M.  coMpac/us  Gabb,  op.  cit. 

Miocene  of  Santo  Domingo  and  Haiti ;  Pliocene  marls  of  the  Caloosa- 
hatchie and  Shell  Creek,  South  Florida. 

This  fine  species,  never  having  been  adequately  figured,  is  here  illustrated 
from  a  Floridian  specimen  collected  on  the  Caloosahatchie  by  the  writer. 

The  group  to  which  this  species  belongs  is  represented  by  three  living 
species,  of  rather  deep  water,  off  the  southeastern  coast  of  the  United  States. 
In  the  fossil  state  it  reaches  a  very  respectable  age,  if,  as  seems  probable,  the 
Murex  Matthewsojii  Aldrich,  from  the  Lower  Elocene  of  Matthews'  Landing, 
Alabama,  should  be  referred  to  it.  The  latter  is  a  young  shell  and  closely 
related  to  M.  {Pteronotus)  augclits  Aldrich,  from  the  Red  Bluff  division  of  the 
Jackson  group,  if  the  figures  are  to  be  trusted.  The  Claiborne  .sands  afford 
the  M.  {Pteronotus)  engonatns  Conrad,  with  which  the  Fusus  sc.vangulus  o{\.\\e. 
same  author  is  synonymous. 

The  Pacific  coast  of  the  United  States  has  a  living  species,  which  strongly 
recalls  the  P.  textilis,  in  the  P.fcstivns  of  Hinds,  which  is,  however,  consider- 
ably smaller. 
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Subgenus  Pterorhytis  Conrad. 
Cc-rostoina  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.  vii.  p.  263,  1837. 
Plerorylis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1S62,  p.  560. 

This  subgenus  was  first  described  by  Conrad  with  the  type  M.  (C)  Nuttallii, 
a  recent  species  from  California.  Agassiz  in  liis  Nomenclator  credits  Latreille 
with  a  Lepidopterous  genus  of  the  same  name  of  tlie  date  of  1802,  which  is 
probably  the  reason  why  Mr.  Conrad  proposed  a  new  name  in  1862  for  his 
genus.  As  it  is  commonly  admitted  that  naturalists  should  reject  a  name 
already  used  in  another  department  of  systematic  zoology,  it  does  not  become 
necessary  for  us  to  investigate  the  standing  of  Latreille's  name  before  adopt- 
ing the  second  name  of  Conrad. 

Murex  (Pterorhytis)  umbrifer  Conrad. 
Murex  uiii6ri/er  Conrad,  Foss.  Sh.  Tert.  Form.,  p.  17,  pi.  3,  fig.  i,  1832  ;  Emmons,  Rep. 

Gaol.  N.  Car.,  p.  247,  fig.  104a,  1S5S. 
M.  [Pterorhytis]  umbrifer  Conrad,  Am.  Journ.  Conch,  iv.  p.  64,  pi.  5,  fig.  7,  1S68. 
Cerostoma  umbrifer  Tuomey  &  Holmes,  Pleioc.  Fos.  S.  C,  p.  141   [not  pi.  28,  fig.  14),  1856. 

Not  Murex  sexcostata  Emmons,  op.  cit.  p.  248,  fig.  106,  as  averred  by  Conrad,  Proc. 
Acad.  Nat.  Sci.  1862,  p.  560. 

Miocene  of  Virginia  at  Yorktown  and  Day's  Point  on  the  James  River 
(Conrad),  and  of  North  Carolina  on  the  Cape  Fear  River  (Emmons). 

Two  species  have  been  confused  by  Mr.  Conrad  and  others  under  this 
name.  The  original  umbrifer  has  "  six  prominent  recurved  foliated  ribs,  " 
according  to  Mr.  Conrad's  figures  and  subgeneric  and  specific  diagnoses. 
With  this  has  been  confounded  another  species,  M.  (P.)  Conradi  Dall,  which 
has  but  four  ribs  or  varices,  and  still  another  which  has  six  spiral  ribs  and 
only  three  varices,  M.  sexcostata  Emmons  (=  M.  rufns  Lam.).  Although 
neither  species  has  yet  been  found  in  the  Floridian  Tertiary,  it  has  seemed 
best  to  clear  up  the  confusion  here. 

Murex  (Pterorhytis)  Conradi  Dall. 
Plate  12,  figure  11. 
Cerostoma  umbrifer  Tuomey  &  Holmes,   Pleioc.   Fos.   S.  C,  e.xpl.  pi.  28,  fig.   14,    1856  ; 
text,  p.  141,  exclus. 

Miocene  of  St.  Mary's  River,  Maryland  (Clark),  and  of  South  Carolina  at 
Goose  Creek. 

This  fine  species  has,  like  most  of  the  species  of  this  genus,  only  four 
varices.  The  spire  is  much  shorter  than  in  M.  tanbrifer  and  the  form  of  the 
varices  is  different.  Tuomey  and  Holmes  have  figured  a  broken  specimen 
under  the  name  of  umbrifer,  though  they  give  as  diagnostic  "  six  foliated  re- 
flected lamina;,"  when  their  specimen  had  only  four ;  and  this  may  have  been 
in  Conrad's  mind  when,  in  liis  last  description  of  umbrifer  in  1868,  he  allowed 
it  "  four  lamclliform  ribs."  while  his  figure  shows  si.\  ! 
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Genus  EUPLBURA  Adams. 
Eupleura  caudata  Say. 
Ranelta  caudata  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  ii.  p.  236,  1822  ;  Am.  Conch,  v.  pi.  4S, 
1832,  Binney'sed.,  p.  200  ;  Reeve,  Conch.  Icon.,   Triton,  pi.  xv.  fig.  57;  ibid.  Ranelta, 
expl.  pi.  vii.  1844. 
Eupleura  caudataStm.,  Am.  Journ.  Conch,  i.  p.  58,  pi.  8,  fig.  5,  1865;  Dall,  Blake  Gastr.,  p. 
202,  1889  ;  Bull.  37,  U.  S.  Nat.  Mus. ,  p.  120,  pi.  50,  fig.  11,  18S9. 

Fossil  in  the  Miocene  (?)  of  North  Carolina  ;  the  Pliocene  of  South  Caro- 
lina and  Florida  ;  and  the  Po.st-Pliocene  of  most  of  the  Atlantic  coast.  Li\- 
ing  on  the  Atlantic  coast  from  Cape  Cod  to  the  Florida  Keys. 

This  species  has  been  much  confused,  and  the  group  to  which  it  belongs, 
though  containing  but  few  species,  presents  as  pretty  a  series  of  modifications 
in  space  and  time  as  any  ev'olutionist  could  wish  to  see.  E.xclusive  oi  E.  pccti- 
nata,  of  which  I  have  only  seen  figures,  and  Ranclla  pidclira  Gray,  which  be- 
longs elsewhere,  I  recognize  among  the  recent  forms  one  well-established 
species  on  the  Atlantic  coast,  with  a  subspecies  or  geographical  race  on  the- 
Gulf  coast  and  some  of  the  northern  Antilles.  On  the  Pacific  coast  we  have 
two  species,  one  of  which  is  constant  and  well  marked  (the  E.  iiitida  Broderip), 
the  other  very  variable  and  possessing  a  number  of  varieties  which  may  be 
geographical  or  simply  mutations,  we  are  not  yet  in  a  position  to  decide 
which.  E.  muriciforviis  Broderip,  which  is  the  oldest  name  for  the  latter,  has 
been  referred  to  an  unfigured  "  Ranella  clathrata  "  of  Gray,  from  the  Atlantic, 
which  is  not  only  a  more  modern  name  than  Broderip's,  but  the  characters 
given  for  it  are  not  compatible  with  the  Pacific  shell. 

Although  Say's  name  was  published  in  1822,  it  has  been  referred  to  this 
alleged  E.  clathrata  Gray  (1839)  ^^  '^  synonym  ! 

The  Atlantic  form,  the  typical  caudata,  is  found  on  the  Atlantic  coast  from 
Cape  Cod  to  the  Florida  Keys,  and  it  is  recognizable  when  adult  by  its  smaller 
size,  more  cancellated  sculpture,  and  by  having  five  transverse  riblets  on  the 
back  of  the  last  whorl  between  the  two  varices,  and  three  in  front.  This  is 
the  form  figured  by  Say,  and  which  must  retain  the  specific  name.  It  is  also 
fossil  in  the  Post-Pliocene,  if  not  also  in  the  Pliocene,  of  the  greater  [)art  of  the 
Atlantic  coast. 

Eupleura  caudata  var.  sulcidentata  Uall. 

Ranclla  clathrata  "Gray"  Calkins,   Proc.  Dav.  Acad.  Sci.   1878,  p.   234.     (Voung  speci- 
mens.) 
Eupleura  murici/ormis  Tryon,  Man.  11,  p.  158,  c.r  parte,  not  of  Broderip. 
Ranella  caudata  Say,  var.  Arango,  Faun.  Cub.  p.  214. 

Gulf  coast  of  Florida,  shores  of  Cuba  (Gundlach),  living,  l-'ossil  in  the 
Post- Pliocene  of  S.  VV.  Florida. 

The  form  figured  in  the  Pliocene  Fossils  of  South  Carolina  by  Tuomey  and 
Holmes  is  the  typical  caudata,  as  is  that  of  the  South  Carolinian  Post  Plio- 
cene.    Calkins'  specimens  were  young  and   looked   iiuicli   like  the    )-oung  of 
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the  Tacific  coast  species.  The  Pliocene  fossils  tend  toward  an  intermediate 
character,  as  might  be  expected.  I  have  seen  no  genuine  caudata  from  the 
Miocene,  though  the  shell  figured  by  Emmons  looks  as  if  it  was  this  species. 

This  variety  is  characterized  by  its  thinner,  more  expanded  and  recurved 
varices,  its  generally  whiter  color,  larger  size,  and  has,  in  the  adult,  on  the 
back,  three  intervarical,  flattish,  transverse  ribs  and  two  or  three  in  front.  The 
-spire  is  rather  more  elevated  than  in  the  typical  caudata,  and,  except  on  the 
varices,  the  spiral  threads  are  often  absent  or  obsolete.  Young  shells  have 
more  intervarical  ribs  than  adults.  In  the  Am.  Marine  Conchology  Mr. 
Tryon,  by  some  oversiglit,  refers  to  the  synonymy  of  E.  caudata  a  Fiisus 
pyridoidcs  of  De  Kay,  which  appears  to  have  been  founded  on  an  immature 
Melongcna.  It  is  possible  he  meant  to  write  Fustis  imbricatus  Dc  Kay,  which  is 
described  on.the  same  page  as  the  other,  and  figured  on  the  same  plate.  This 
figure  somewhat  resembles  a  young  Euplcura,  but  from  the  description  one 
would  be  disposed  rather  to  refer  it  to  an  immature  Urosalpinx. 

Eupleura  muriciformis  Broderip. 
h'anelia  muriciformis  Brod.,  Proc.  Zool.  Soc.  Loud.,  p.  179,  1S32  ;  Reeve,  Conch.  Icon., 

Ranella,  pi.  vii.  fig.  34,  1844.     (Montija  Bay,  W.  Columbia  ) 
Ranella plicata  Reeve,  Proc.  Zool.  Soc,  p.  138,  1844;  Conch.  Icon.,  Ranella,  pi.  vii.  fig.  33, 

July,  1S44. 
Kixnella  triquetra  Reeve,  F'.  Z.  S.,  1844,  p.   139  ;  Conch.  Icon.,  Ranella,  pi.  vii.  fig.  41,  1S44. 

(San  Diego,  Nuttall.) 

Living  from  Venezuela  to  California  on  the  west  coast  of  America.  Fossil 
in  the  Post-Pliocene  of  San  Diego,  California;  of  the  Pacific  coast  of  Lower 
California  and  of  the  head  of  the  Gulf  of  California. 

This  species  is  entirely  distinct  from  the  F.  mtida  Broderip  of  the  same 
region,  and  I  have  seen  no  connecting  links  with  E.  pcctiiiata  Hinds,  which 
has  been  referred  to  its  synonymy. 

There  are  three  \aricties  in  the  recent  material  belonging  to  this  species 
which  I  have  examined. 

The  typical  E.  inuricifonnis  has  been  repeatedly  figured.  The  R.  triquetra 
Reeve  is  a  large  specimen  with  the  lip  immature  ;  the  R.  plicata  of  the  same 
author  is  evidently  an  individual  of  tiie  sarrie  species  which  has  met  with  some 
accident,  resulting  in  the  shortening  of  the  canal.  The  U.  S.  Fish  Commission 
has  dredged  a  fine  series  of  E.  muriciformis  in  the  vicinity  of  Cerros  Island, 
Lower  California.     The  adult  has  the  following  characters: 

On  the  last  whorl  there  are  three  strong  knobs  between  the  varices  on 
each  side  ;  there  is  a  thin,  webbed  varix  with  six  primary  spines,  all  recurved 
and  deeply  grooved  in  front ;  within  the  aperture  there  is  a  dentiform  callus 
on  the  outer  lip  between  every  pair  of  spines  and  one  on  each  side  of  the 
sutural  commissure  ;  the  spine  at  the  shoulder  is  much  the  longest,  but  the 
second  spine,  counting  forward,  is   the  one   corresponding  to  the  axis  f)f  the 
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inter\arical  nodes  ;  the  web  between  tlie  shoulder-spine  and  the  suture  is  bent 
forward;  the  spirals  corresponding  to  the  spines  are  very  coarse,  but  not  much 
elevated,  and  become  stronger  anteriorly  as  the  spines  diminish  in  strength 
and  length. 

The  variety  nnispinosa  was  collected  by  Rich  at  ]\Iazatlan.  It  has  a  thick 
varix,  hardly  webbed,  with  only  one  short,  recurved  spine,  which  is  at  the 
shoulder  ;  a  much  recurved  canal ;  a  subtriangular  section  ;  and,  owing  to  the 
absence  of  webbing  and  spines,  appears  especially  slender.  This  is  the  form 
which  in  my  report  on  the  Blake  Gastropods  (A,  p.  203)  was  contrasted  with 
the  typical  E.  cmidata. 

Lastly,  at  the  head  of  the  Gulf  of  California,  near  the  estuary  of  the  Colo- 
rado River,  is  found,  both  recent  and  in  the  Post-Pliocene  of  the  vicinity,  a 
variety  which  may  be  called  limata,  in  which  the  intervarical  nodes  are  obso- 
lete ;  the  whole  surface  nearly  smooth  ;  there  are  but  two  or  three  varices  in 
all,  and  they  are  narrow  and  not  prominent.  This  variet\-  reaches  a  length  of 
40  and  a  width  of  18.5  mm. 

I  have  gone  into  details  with  regard  to  these  shells,  which  come  from 
another  region  than  that  of  which  this  paper  professes  to  treat,  because  it  is 
evident  that  all  these  forms  may  be  traced  to  an  original  late  Eocene  or  early 
Miocene  stock  ;  and  until  a  clear  understanding  is  had  of  the  recent  branches, 
as  far  as  known,  the  amount  of  divergency  between  the  Miocene  and  the 
recent  species  cannot  well  be  estimated. 

The  first  suggestion  of  Eiipletira  of  which  I  have  been  able  to  find  traces 
is  offered  by  Conrad's  Triton  inississippiensis  (Journ.  Acad.  Nat.  Sci.,  2d  ser.,  i, 
p.  iiS,  pi.  II,  fig.  42,  «^/4l,  as  printed),  from  the  Vick.sburg  I^ocene.  In  the 
Middle  Miocene  (upper  bed)  at  Alum  Bluff  on  the  Chattahoochee  River, 
Florida,  a  few  specimens  of  a  genuine  Miocene  Enplctira  were  collected  by 
Mr.  Burns.  The  E.  caudata  was  referred  by  Conrad  to  the  Miocene  on  the 
testimony  of  Emmons,  and  Conrad's  erroneous  supposition  that  all  Tuomey 
and  Holmes's  Pliocene  was  really  Miocene.  My  own  impression  is  that  the 
Eupleuras  from  both  the  Carolinas  will  prove  to  be  Pliocene. 

Eupleura  miocenica  n.  s. 

Plate  12,  figure  9. 

Shell  of  moderate  size,  si.x-whorled  beside  the  (lost)  nucleus;  spiral  sculpt- 
ure of  (on  the  last  whorl  about  nine)  large,  feeble,  revolving,  flattened  threads, 
with  much  wider  interspaces  and  a  very  fine,  often  obsolete,  spiral  striation 
covering  the  surface  ;  transverse  sculpture  of  about  eight  stout,  not  very 
sharply  defined,  moderately  elevated  ribs,  which  begin  at  the  shoulder  and 
extend  over  the  whorl,  di.sappearing  near  the  canal ;  the  spirals  overrun  but 
do  not  nodulate  them  ;  the  la.st  whorl  has  two  varices,  thickened  more  prom- 
inently than  the  ribs,  but  not  sharp-edged  or  spiny  except  for  a  single  blunt 
point  occasionally  developed  at  the  shoulder;  the  primary  spirals  exist  on  the 
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anterior  face  of  the  last  \arix  as  elevated  ridges  crossed  by  siiarj)  incremental 
lines  and  not  as  grooves,  as  in  the  more  modern  species  ;  tiiere  are  three  ribs 
in  front  and  four  behind  between  the  varices ;  canal  not  long,  slightly  re- 
curved ;  aperture  elongate,  pointed  before  and  behind  ;  inner  lip  elevated,  with 
a  smooth  edge,  the  surface  slightly  granulated  in  old  specimens ;  body  cal- 
lous, with  a  subsutural  ridge ;  outer  lip  with  six  teeth  in  front  of  the  shoulder- 
angle  ;  whorls  rather  full,  appressed  to  the  suture  and  undulated  by  it,  rising 
at  the  varices,  somewhat  constricted  in  front  of  the  suture,  the  excavation 
extending  to  the  shoulder;  spire  rather  short;  early  whorls  smoother,  with 
the  ribs  more  prominent.  Max.  Ion.  of  shell  29.0  ;  of  aperture  and  canal 
20.0;  max.  lat.  of  shell  14.5  ;  of  aperture  5.5  mm. 

F"ossil  in  the  upper  bed  at  Alum  Bluff,  Florida,  and  (var.  inttrinedia)  very 
rare  in  the  Caloosahatchie  Pliocene. 

This  form  is  immediately  distinguishable  from  the  more  modern  ones  by 
its  smoother  surface,  less  prominent  varices,  and  especially  by  the  way  in 
which  the  whorl  is  constricted  and  appressed  in  front  of  the  suture,  which  is 
thus  made  less  even  and  less  obvious.  The  fine  secondary  striation  and  the 
absence  of  any  sharp  edges  are  notable  features. 

There  is  a  marked  change  between  the  Miocene  form  and  its  representa- 
tive in  the  Caloosahatchie  Pliocene.  The  high,  appressed,  smooth  shoulder  is 
shorter,  and  its  slope  at  a  greater  angle  with  the  axis.  There  are  no  sharp 
edges,  and  the  specimens  I  have  seen  practically  have  but  one  varix.  The  spirals 
are  more  numerous  and  the  secondary  ones  coarser  ;  the  transverse  ribs  more 
numerous,  reaching  ten  beside  the  varix.  The  shell  is  almost  exactly  inter- 
mediate between  the  Miocene  species  and  the  true  caudata  of  the  more  north- 
ern Pliocene  and  recent  fauna.  For  this  variety  I  propose  the  name  of 
intermedia. 

Simultaneously  with  the  above  modification  of  the  ancient  stock,  we  find 
the  present  southern  variety  5«/«V/^«/rt/fl  present  in  the  marls  ;  so  the  condition 
which  in  intermedia  preserved  the  rounded  sculpture,  was  not  unfavorable  to 
the  development  of  sharp  lamina  in  others.  Perhaps  the  difference  was  really 
one  of  local  habitat,  as  we  find  at  present  between  the  smoother  and  the  spi- 
nose  MeloHgena — a  surmise  which  the  condition  of  the  marl-beds  does  not 
permit  us  to  verify  or  reject  by  observation. 

Genus  UROSALPINX  Stimpson. 

As  Eupleiira  resembles  a  Pteronotus  with  irregular  and  finally  opposite 
varices,  so  Urosalpinx  may  be  compared  to  a  Eupleiira  in  which  the  varices 
have  become  obscure  or  absent.  The  other  differences  are  not  of  great  im- 
portance. Urosalpinx  tampaensis  has  been  regarded  as  an  aberrant  Eupleiira 
by  more  than  one  good  conchologist. 

The  initiation  of  this  group  is  not  yet  definitely  determined.  Fiisiis  pearl- 
e/isis  and  Pisaiiia  dubia  Aldrich  of  the  Upper  Eocene  have  much  the  aspect  of 
this  group.     Miirex  simplex  var.  aspinosa  (sic)   Meyer  is  not  a  Miirex,  has  no 
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connection  with  ]Mr.  Aldrich's  M.  simplex,  and  is  almost  witliout  doubt  a 
Urosalpinx ;  if  indeed  it  be  not  an  elongated  variety  of  U.  trossuliis  Conrad. 
Murcx  angulatus  Meyer  might  be  a  young  Euplcnra  or  Urosalpinx ;  but  neither 
the  description  nor  the  figure  is  sufficient  to  determine  its  generic  place;  and 
when  we  consider  the  singular  blunders  into  which  this  gentleman  has  fallen 
on  various  occasions,  we  cannot  regard  his  opinion  as  sufficiently  decisive  on 
such  a  point. 

U.  cinerais  Say,  a  very  common  east-coast  species,  is  referred  by  Say  and 
Conrad  to  the  Miocene,  but  it  is  probable  these  writers  then  referred  to  the 
very  closely  allied  form  described  later  by  Conrad  as  Fnsus  trossiihis.  It  is 
uncertain  whether  the  U.  ciuereiis  of  Tuomey  and  Holmes  is  the  typical  cinerais 
or  U.  trossnlns.  U.  cinerens  is  not  among  our  collections  from  the  Pliocene 
marls  of  Florida,  but  there  seems  to  be  little  doubt  that  it  is  found  in  the  Post- 
Pliocene  of  much  of  the  Atlantic  coast. 

Urosalpinx  perrugutus  Conrad. 
Fusus perrut^alus  Conrad,  Am.  Journ.  Sci.,  n.  ser.,  ii.  p.  397,  1S46 
Urosalpinx  perrugatus  Dall,  Blake  Gastr.,  pp.  212,  214,  1889. 

Fossil  in  the  Pliocene  marls  of  Shell  Creek,  Florida,  and  the  Upper  Plio- 
cene of  the  Myakka  River  in  the  same  region.  Living  on  the  west  coast  of 
Florida  from  Cedar  Keys  to  Key  West. 

Some  specimens  of  this  shell  have  a  minutely  imbricated  sculpture  on  the 
spirals,  like  that  usually  characteristic  o{  Coralliopliila. 

Urosalpinx  trossulus  Conrad. 

Plate  7,  figure  12. 

Fusus  trossulus  Conrad,  Foss.  Tert.  Form.,  p.  18,  pi.  3,  fig.  5,  1832  ;  Foss.  Med.  Tert.,  i.st 

ed.,  p.  84,  pi.  48,  fig.  6  ;  2d  ed.,  p.  89,  1845. 
Neptunea  irossula  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.,  Dec,  1862,  p.  560. 
Siphonalia  irossula  Conr.,  Am.  Journ.  Conch,  iv.  p.  249,  1869. 

Miocene  of  James  River,  Virginia,  near  Smithfield,  and  of  Maryland  ; 
Pliocene  of  the  Caloosahatchie  beds  and  Shell  Creek,  S.  \V.  Floritla. 

This  species  is  very  variable ;  the  typical  form  is  rather  more  elongated 
than  the  specimen  figured,  which  is  an  especially  blunt  and  short  variety.  In 
the  t)'pe-specimens  of  Conrad,  which  are  still  preserved,  the  sculpture  is  of 
rather  broad  primary  spirals  with  a  single,  much  narrower,  secondary  thread 
between  each  pair  and  two  extremely  fine  tertiary  spiral  lines,  one  on  each 
side  of  the  secondary.  The  faint  transverse  riblets  are  subequal,  regular  and 
separated  by  about  equally  wide  interspaces  ;  the  suture,  though  distinct,  i.s 
not  deep  and  the  whorls  arc  rather  compact.  The  primary  spirals  are  undu- 
lated, but  not  granular,  and  the  granulations  on  the  others  are  inconspicuous. 
In  one  of  the  Pliocene  forms  (which  may  be  called  variety  siibsid/is)  the  spirals 
have  become  subequal,  narrow  and  granulous,  with  more  distinct  interspaces, 
the  whorls  are  less  compact,  and  the  transverse  ribs  on  the  last  whorl  or  two 
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are  sparse,  irregular,  and  obsolete  or  nearly  so.  The  sculpture  of  this  variety 
is  very  elegant ;  it  appears  to  be  confined  to  the  Pliocene,  and  has  been  found 
both  on  the  Caloo.sahatchie  and  Shell  Creek.  It  is  connected  by  intermediate 
varieties  with  the  typical  form. 

This  species  is  neither  a  Neptunca  (^  Clirysodomus)  nor  a  Siphonalia 
(=  Strepsidurd).  It  is  not  a  typical  Fiisus,  of  course,  but  on  comparison  with 
our  recent  species  of  Urosalpinx,  it  is  at  once  seen  to  have  all  their  characters, 
and  I  have  no  hesitation  in  referring  it  to  that  genus. 

Genus  MTJRICIDEA  Swainson. 
Muricidea  spinulosa  Heilprin. 
Plate  8,   figure  9. 
Miirex  spiimlosa  Heilprin,  Trans.  Wagner  Inst.  i.  p.  108,  pi.  15,  fig.  41,  1887. 

Fossil  in  the  Miocene  of  the  Ballast  Point  silex-beds,  Tampa  Bay,  and  of 
the  Chipola  beds,  one  mile  west  from  the  Chipola  River,  West  Florida,  at 
Bailey's  Ferry. 

The  original  specimen  having  been  inadequately  figured,  I  have  thought 
best  to  give  a  second  illustration  of  it.  This  species  is  quite  closely  related  to 
the  type  of  Muricidea,  M.  hexagona,  but  sufficiently  distinct. 

A  second  species  probably  of  JMiiricidea  was  found  at  the  same  locality, 
but  the  single  specimen  seemed  hardly  well  enough  preserved  to  describe.  It 
is,  however,  clearly  distinct  from  any  others  yet  described  from  this  hori- 
zon, and  appears  to  resemble  M.  cristatus  Brocchi  rather  closely. 

Muricidea  floridana  Conrad. 
Urosalpi7ix  floridana  Conrad,  Am.  Journ.  Conch,  v.  p.  106,  pi.  xii.  fig.  4,  i86g. 
Muricidea  floridana  Dall,  Proc  U.  S.  Nat.  Mus.  1883,  p.  326;  Blake  Gastr.,  p.  212,  1889. 

Fossil  in  the  Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek. 

One  of  the  specimens  shows  a  considerably  more  slender  shell  than  the 
average  of  this  species,  and  is  more  constricted  behind  the  shoulder,  with  a 
smaller  umbilical  chink.  At  first  sight  it  would  be  regarded  as  a  distinct 
species.  It  measures  29  x  13  mm.,  when  the  ordinary  form  measures  29  x  16 
mm.     It  may  be  called  var.  attenuata. 

Muricidea  multangula   Philippi. 
Fhsus  multaugulns  Phil.,  Zeitschr.  f.  Mai.  v.  p.  25,  1849. 
Muricidea  muUangula  Dall,  Blake  Gastr.,  p.  213,  1889. 

Fossil  in  the  Caloo.sahatchie  and  Shell  Creek  Pliocene  marls;  the  later 
Pliocene  of  the  Myakka  River,  Florida  ;  the  Post-Pliocene  of  the  same 
region  ;  and  living  on  the  eastern  coast  of  North  America  from  Cape  Fear  to 
Yucatan,  together  with  the  Antilles. 

This  very  elegant  species,  owing  to  the  neat  and  clean-cut  spiral  sculpture, 
is  almost  as  handsome  in  the  fossil  state  as  it  is  in  the  recent  condition. 
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Genus  OOINEBRA  Leach. 
Subgenus  Favartia  Fischer. 

The  subgenus  or  section  Favartia  probably^  takes  its  rise  in  the  Eocene. 
Murex  simplex  Aldrich  (1886,  not  Philippi,  1847)  has  much  the  appearance  of 
an  Ocinebra  from  the  figure,  but  I  have  not  seen  specimens.  The  so-called 
\ariety  aspinosa  of  Meyer,  belongs  to  a  different  group,  and  has  nothing  to  do 
with  the  original  simplex,  if  the  figures  can  be  relied  on.  M.  simplex  is  from 
the  Upper  Eocene  (Vicksburg) ;  M.  Bnrnsii  from  the  Lower  Miocene  (New 
Jersey),  while  the  species  here  referred  to  are  of  Pliocene  age. 

Ocinebra  (interraedia  Adams  var. .')  alta  Dall. 
?  Murex  inlcrmedius  C.  B.  Adams,  Contr.  to  Conch.,  p.  60,  1850  ;  not  of  Tryoii. 
Favartia  intermedia  Dal!,  Blake  Gastr.,  p.    2ri,  18S9. 

Living  from  North  Carolina  to  the  Antilles  and  Bermuda.  Fossil  (the 
variety)  in  the  Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Floiida. 

Tot.  alt.  Alt.  last  whorl.  Max.  diaiiicter. 

0.  cellulosa     .  25  '7-14 

0.\'Z.\.alia         .  24  16-12 

0.  intermedia  .       .  .20  13-10 

It  will  be  observed  by  the  £ibo\'e  table,  which  gives  the  relative  propor- 
tions* of  the  three  shells,  that  our  fossil  (while  having  the  same  number  of 
varices  as  the  much  more  slender  0.  intermedia^  is  intermediate  between  the 
two  recent  species  in  its  proportions,  though  in  other  respects  agreeing  with 
them.  The  recent  forms,  of  which  I  have  been  able  to  study  a  rather  full 
series,  seem  to  be  very  constant  as  regards  form,  and  the  very  few  specimens  of 
the  fossil  I  have  seen  are  also  constant.  If  this  constancy  is  preserved  in  all 
the  fossils  from  the  Florida  Pliocene,  this  form  will  have  specific  rank,  in  which 
case  it  may  take  the  name  of  0.  alta  ;  but,  considering  the  very  limited  material, 
I  prefer  for  the  present  to  regard  it  as  a  variety  of  intermedia,  with  which  it 
agrees  in  many  of  its  characters. 

Ocinebra  cellulosa  Conrad. 
Murex  cellulosa  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  iii.  p.  25,  1846. 
Ocenebra  nuceus  Morch  (1850),  Cat.  Yoldi,  p.  95,  1852. 
Favartia  ccttulosa  Dall,  Blake  Gastr.,  p.  210,  pi.  xvi.  fig.  i,  1889. 

Pliocene  inarls  of  the  Caloosahatciiie. 

Among  the  young  specimens  collected  from  the  washed  and  sifted  marl 
two  species  are  represented.  The  first  is  O.  alta  ;  the  other  (of  which  no  adult 
was  colfected)  resembles  exactly  the  young  of  0.  cellulosa  of  the  same  size. 
I  therefore  refer  it  to  that  species  until  more  material  can  be  examined.     It  is 

*  The  two  numbers  In  the  second  column  refer  to  the  dlBtance  from  the  suture  behind  tlie  beginning  of 
the  iMt  trborl  and  from  that  behind  the  aperture,  rc.«pectivi-ly,  in  an  axial  direction  to  the  anterior  end  of  the 
canal . 
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not  impossible,  however,  that  they  may  prove  to  be  the  young  of  Miircx 
.ff«r«jr«  Whitfield,  the  systematic  place  of  which  is  uncertain,  with  the  proba- 
bilities in  favor  of  its  proving  to  be  a  Favartia. 

Genus  TYPHIS  Montfort. 

This  genus,  though  never  very  numerous  in  species,  is  of  a  respectable 
antiquity,  some  having  been  described  from  the  Cretaceous  period. 

The  oldest  American  species  is  T.  antiqims  Gabb,  described  from  the  transi- 
tion beds  of  the  Chico-Tejon  series  in  California,  about  corresponding  to  the 
Ripley  sands  of  Alabama.  It  is  a  fully  developed  Typhis,  and  the  genus  must 
have  originated  at  a  still  earlier  period.  In  Mid-Eocene  we  have  the  T. 
gracilis  of  the  Claiborne  sands,  and  the  Upper  Eocene  Vicksburg  beds  afford 
the  T.  cun'irostratiis  Conrad. 

In  the  earlier  Miocene  we  have  T.  alatus  Sby.  of  the  Haitian.  Miocene, 
which,  according  to  Guppy,  persists  into  the  Pliocene  of  Trinidad  ;  and  its 
\'ariety  T.  obcsus  Gabb,  with  a  shorter  spire  and  wider  varices.  There  are  also 
T.  acuticosta  Conrad  of  the  Miocene  of  Maryland,  and  T.  liiignifcrns  Dall  of 
the  Chipola  beds.  The  Pliocene  affords  the  T.  floridmms.  The  Post-Plio- 
cene has  not  offered  any  species  of  Typhis  as  yet;  while  in  the  present  fauna, 
unless  T.  expansits  Sovverby,  described  without  habitat,  be  West  Indian,  there 
is  no  species  of  typical  Typhis  to  be  found'.  All  the  foregoing  have  four 
%'arices  and  the  tubes  are  situated  between  the  varices.  There  are  two  recent 
forms  in  the  region  :  T.  longicornis  Dall,  which  is  a  Trubatsa,  with  the  tube 
and  varix  fused,  but  the  other  characters  of  Typhis  ;  and  T.  caticellatiis  Sower- 
by,  which  is  like  a  rude,  small,  three-varixed  Ceroslonia  with  a  tubular  spine 
in  the  shoulder-angle  of  the  varix  and  no  tooth  at  the  aperture.  In  this  case 
the  tube  is  formed  at  the  same  time  as  the  varix,  while  in  Tnibatsa  the  tube  is 
formed  first  and  the  varix  afterward.  The  group  represented  by  T.  caticcllatus 
may  take  the  name  of  Pterotypliis,  in  a  subgeneric  sense,  that  being  one  of 
three  or  four  names  imposed  upon  it  at  the  same  time  by  the  same  gentle- 
man, and  based  on  varietal  forms  of  the  same  species,  according  to  Tryon. 

Typhis  alatus  Sovverby,  var.  obesus  Gabb. 
Typhis  alalus  Sby.,  Geol.  Journ.  vi.  p.  48,  pi.  x.  fig.  4,  1850. 
T.  obesus  Gabb,  Geol.  Santo  Dom.,  p.  203,  1873. 
T.  alalus  var..  Guppy,  Quart.  Journ.  Geol.  Soc,  Nov.,  1876,  p.  522. 

Miocene  of  Haiti,  Jamaica,  and  of  the  Chipola  beds,  near  Bailey's  Ferry, 
Chipola  River,  W.  Florida.     Pliocene  of  Trinidad  (Guppy). 

A  single  specimen  was  collected  by  Mr.  Burns  at  Chipola  which  differs 
from  T.  alalus  in  the  manner  described  by  Mr.  Gabb.  It  is  the  broadest  and 
shortest  of  our  fossil  species. 
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Typhis  linguiferus  n.  s. 
Plate  12,  figure  7. 

Miocene  beds  on  Ten-Mile  Creek,  near  the  Cliipola  River,  West  Florida, 
Burns,  one  specimen. 

Shell  with  two  laxly-coiled,  polished,  peripherally-keeled  nuclear  whorls 
and  six  subsequent  whorls  ;  surface  polished  ;  transverse  sculpture  of  (on  each 
whorl  four)  strong,  thick,  rounded  varices,  which  gradually  increase  from  in 
front  backward,  each  being  largest  at  the  shoulder,  where  it  is  produced  axially 
into  a  linguiform,  rather  pointed  spine,  between  which  and  the  suture  the  varix 
is  depressed,  then  rises  against  the  preceding  whorl,  where  it  is  expanded  and 
appressed  ;  the  spines  are  bent  inward  and  to  some  extent  backward,  the  varix 
is  strongly  marked  by  the  incremental  lines  and  is  linked  to  the  tube,  which 
precedes  it  by  a  little  elevated  ridge,  but  there  is  no  similar  connection  with 
the  succeeding  tube;  the  ends  of  these  spines  are  generally  broken  and  they 
then  appear  hollow  for  a  short  distance,  but  the  spines  are  not  pervious  and 
have  no  connection  with  the  interior  of  the  shell ;  the  tubes  are  moderately 
large  and,  instead  of  conforming  to  the  curves  of  the  varices,  they  curve  up- 
ward, outward,  a  little  backward  and  a  little  downward  at  last,  though  often 
broken  ;  from  the  base  of  each  tube  a  narrow  ridge  extends  forward  in  har 
mony  with  the  incremental  lines,  and  behind  this  ridge  is  perceptible  the  mark 
of  an  old  resting-stage  ;  suture  appressed  anil  undulated  by  the  sculpture; 
between  the  suture  and  the  shoulder  the  whorl  is  somewhat  excavated  ;  other 
spiral  sculpture  only  of  a  few  irregular  lines  near  the  periphery,  which  give 
the  surface  a  malleated  appearance,  but  are  not  elevated  enough  to  be  termed 
threads  or  form  continuous  ridges  ;  the  roundness  of  the  varices  is  not  inter- 
rupted by  them  ;  as  there  are  four  varices  to  a  whorl,  there  are  usually  three 
old  canals  discernible  beside  the  one  in  use;  there  is  no  umbilical  chink;  the 
canal  is  wholly  closed,  slender  and  attenuated  ;  the  aperture  small,  subovate 
and  simple  with  an  elevated  rim.     Max.  Ion.  of  shell  15.0;   diam.  7.2  mm. 

This  species  most  nearly  approaches  T.  airvirostratits  of  the  Upper 
Eocene,  but  is  much  more  slender,  smaller,  and  more  elegant,  while  the 
Eocene  form  has  at  the  shoulder  only  a  short,  obtuse  spine,  and  the  tube  is 
much  closer  to  its  succeeding  varix  than  to  the  preceding  one  ;  while  in  the 
present  form  the  tube  is  midway  or,  if  anj'thint;,  a  little  more  distant  from 
the  succeeding  varix. 

Typhis  floridanus  Dall. 
Folate  9,   figure  5. 
Typhis  Jloridaiiiis  Dall,  Rep.  Blake  Gastr.,  p.  216,  June,  i88g. 

Pliocene  beds  of  the  Caloosahatchie,  Dall  and  Willcox. 

Shell  of  five  or  six  whorls  exclusive  of  the  nucleus;  spire  short;  varices 
on  each  whorl  four,  expanded,  rather  thin  and  sharp-edged,  the  whorl  between 
flattish  ;  at  the  shoulder  the   varix  is  produced  into  a  slender  twisted  spine, 
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not  pervious,  but  with  its  distal  end  open  and  rarely  perfect,  turned  toward 
the  axis ;  whorl  behind  the  shoulder  irregularly  flattened,  appressed,  but  not 
much  expanded  at  the  suture ;  from  the  spine  at  the  shoulder  to  the  whorl 
behind  the  varix  is  sometimes  filled  in  by  a  thin  shelly  plate,  and  sometimes 
the  plate  is  absent  or  obsolete ;  tubes  moderate,  situated  midway  between  the 
varices  or  nearer  the  preceding  varix,  extending  outward  and  backward  ;  canal 
short,  broad  and  flattened,  with  a  small  perforation ;  spiral  sculpture  of  a  few 
low  ridges  extending  from  the  vicinity  of  the  aperture  to  the  summit  of  the 
varix,  where  they  appear  as  serrations  or  abortive  spines,  but  are  obsolete  be- 
hind the  varix,  oi'  they  may  be  absent  altogether  ;  aperture  subovate,  simple, 
with  a  plain  elevated  rim.  Max.  Ion.  of  figured  specimen  14.5  ;  diam.  9.5  ;  of 
a  larger  but  less  perfect  one,  22  x  12  mm. 

The  older  specimens  have  a  proportionally  longer  canal  and  less  expanded 
varices,  which  makes  them  appear  more  slender  than  the  young;  a  good  deal 
of  difference  in  the  appearance  of  the  specimen  results  from  the  presence  or 
absence  of  the  elevated  plate  between  the  spine  and  the  preceding  whorl 
across  the  shaulder.  This  feature  seems  to  be  entirely  inconstant,  though  I 
found  it  difficult  to  believe  this  until  I  found  it  inconstant  at  different  stages 
of  the  same  specimen. 

This  species,  as  might  be  expected,  is  nearest  to  the  Miocene  T.  acuticosta 
Conrad,  which  has  thicker  and  rounder  varices,  with  a  small,  stubby,  triangu- 
lar spine  at  the  shoulder,  and  an  intervarical  rib  extending  forward  from  the 
base  of  each  tube,  where  T.  floridanns  is  flattened.  The  nucleus  is  not  pre- 
served in  any  of  my  specimens  of  floridanns.  Among  recent  species,  T. 
tetraptcrus  Bronn  is  nearly  related  to  T.  floridanns,  though  perfectly  distinct. 

Sl-RFAMILY   PURPURIN^E. 

Genus  RAPANA  Schumacher. 

Many  heterogeneous  forms,  including  Ecpliora,  have  been  referred  to  this 
genus  because  they  happened  to  have  a  flaring  umbilicus.  That  feature 
is  the  mechanical  result  of  certain  factors  in  the  form  of  the  shell  which  do 
not,  necessarily,  have  anything  to  do  with  its  systematic  relations.  I  have 
already  referred  to  Stenoniphalus  of  Sandberger,  which  has  been  supposed  to 
be  congeneric  with  Ecphora.  As  far  as  one  can  judge  from  the  figures  alone,  it 
is  merely  a  Rapana,  to  which  genus  (typified  by  R.  bczoar  Linne)  it  should 
be  referred. 

Rapana  tampaensis  n.  s. 

liallast  Point  silex-beds,  Tampa  Bay,  F"lorida. 

Shell  rather  small,  short-spired;  last  whorl  much  the  largest;  .spiral 
sculpture  of  eight  or  nine  primary  ridges,  elevated  and  square-sided,  of  which 
one  is  near  the  suture,  two  others  (a  little  larger)  with  subcqual  interspaces  in 
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front  of  the  first,  then  an  interspace  of  greater  width  with  the  strongest  spiral 
in  front  of  it,  then  the  peripheral  interspace,  twice  as  wide  as  the  strongest 
spiral,  then  another  strong  spiral  followed  by  a  narrower  channel,  and  three 
more  basal  spirals  with  diminishing  interspaces  on  the  base,  and  three  or  four 
rather  obscure  and  less  elevated  spiral  cords  on  the  canal ;  of  secondary  spirals 
much  smaller  than  the  primaries,  there  are  one  or  two  in  the  wide  peripheral 
channel,  and  sometimes  a  single  one  elsewhere ;  lastly,  the  whole  surface  is 
more  or  less  sculptured  by  fine,  incised  spiral  lines.  The  transverse  sculpture 
is  of  fine  wrinkles,  in  harmony  with  the  incremental  lines,  which  cover  most  of 
the  shell ;  the  ribs  are  slightly  but  irregularly  undulated  in  some  places  ; 
aperture  ovate,  pillar-lip  with  a  thin,  smooth  callus ;  edge  of  the  outer  lip 
undulated  by  the  sculpture,  the  interior  Urate,  with  about  ten  sharp,  prominent 
liras  disposed  somewhat  in  pairs ;  canal  very  narrow  and  deep,  shorter  than 
the  aperture;  umbilicus  flaring,  variable  in  diameter,  deep,  bounded  by  the 
rounded  edge  of  the  fasciole,  within  axially  striated,  but  not  otherwise  sculpt- 
ured. Lon.  of  shell  —  ?,  of  last  whorl  from  the  suture  at  the  aperture  forward 
20.0;  diam.  of  last  whorl  21.5  ;  of  the  umbilicus  in  two  specimens  5.0  and 
6.5  mm.  respectively. 

Having  only  two  imperfect  last  whorls  of  this  species  at  present,  I  defer 
figuring  it  in  the  hope  of  receiving  better  material. 

Genus  CYMIA  Morch. 

Citma  Swainson,  Malac,  pp.  73,  87,  307,    1S40;  Cooke,  Journ.  of  Conch,  v.  p.    172,  1887. 

Not  of  Milne  Edwards,  1828,  Crustacea. 
Cymia  Morch,  Mai.  Blatt.  vii.  p.  98,  1861. 

Tritonopsis  Conrad,  Am.  Journ.  Conch,  i.  p.  20,  1865  (name  only). 
Fasciolina  Conrad,  Am.  Journ.  Conch,  iii.  p.  iS6,  1S67. 

Shell  purpuroid,  with  a  single  strong,  elevated  ridge  on  the  middle  of  the 
pillar.  Type  C.  tectum  Wood,  W.  America.  The  group  ranges  from  the 
Upper  Eocene  to  the  recent  fauna. 

Morch  has  pointed  out  that  Ciima  Humphrey  (beside  being  a  mere  cata- 
logue name  not  entitled  to  stand  in  any  event)  was  a  heterogeneous  assembly 
in  no  way  related  to  the  present  group.  The  name,  properly  proposed,  is  in 
universal  use  for  a  well-known  group  of  Crustacea.  Swainson's  use  of  it  for 
a  mollusk  is  positively  barred  from  both  sides.  Morch's  proposed  substitute 
is  therefore  entitled  to  adoption.  The  Ciiiiia  of  Tryon's  Manual,  as  has  been 
effectively  shown  by  Cooke,  is  an  heterogeneous  assembly,  and  iiis  remarks 
on  the  name  of  the  group  are  out  of  harmony  with  the  general  usage  of 
scientific  men,  as  well  as  defective  in  knowledge  of  the  history  of  the  name. 
Conrad's  undescribed  Tritonopisisubalvcatiiui),  from  the  base  of  the  Vicksburg 
beds,  is  a  Cj'inza,  as  I  have  determined  by  an  examination  of  his  t)'pe. 
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Cymia  "Woodii  Dall. 

Fasciolaria  Woodii  Gabb,  Journ.  Acad.  Nat.  Sci.   Phila.  2d  series,  iv.  p.  375,  pi.  67,  fig.  7, 

i{j6o ;   Conrad,  Proc.  Acad.  Nat.  Sci.  xiv.  p.  561,  1S63  ;  Meek,  Smithsonian  Checl^list 

Inv.  Foss.  Miocene,  p.  21,  1864. 
Fasciolina  IVoodii  ConraA,  Am.  Journ.  Conch,  iii.  p.  1S6,  1S67. 
Cuma  /ec/uiii  Gahh,  Trans.  Am.  Phil.  Soc,  n.  s.,  vol.  xv.  p.  214,  1873  ("o'  of  Wood  or  Kie- 

ner). 
Compare  Trilonopsis  szibalveatum  Conrad,  Journ.  Acad.  Nat.  Sci.,  2dser.,  ii.  p.  41,  pi.  i, 

figs.  2,  8,  1850  =  Triton  suhalveatum  Conr.,  op.  cit.  i.  p.  207,  1S49. 

Miocene  of  New  Jersey,  in  the  Shiloh  marls  ;  Te.xas  (Meek)  and  of  Santo 
Domingo  (Gabb). 

On  examining  the  unique  type  of  Gabb's  Fasciolaria  Woodii,  I  saw  at  once 
that  it  is  a  typical  Cymia  ;  but  my  astonishment  was  great  when,  on  looking 
over  the  large  series  of  the  Miocene  fossil  from  Santo  Domingo  which  Gabb 
had  referred  to  Cuma  tectuni,  I  found  that  the  two  could  not  be  separated 
specifically  and  that  neither  should  be  referred  to  C.  tectum.  The  C.  IVoodii 
is  a  very  variable  shell,  with  or  without  tubercles  and  peripheral  carina,  and 
varying  much  as  some  Purpuras  do.  The  fine  series  at  Philadelphia  shows 
this  well,  and  among  the  smoother  varieties  the  exact  duplicate  of  the  New 
Jersey  fossil  can  easily  be  found. 

The  genuine  Cymia  exists  in  a  recent  state  only  over  a  limited  area  on  the 
western  coast  of  Central  America,  where  the  typical  species  is  found.  The 
discovery  of  the  genus  in  a  fossil  state  on  the  eastern  side  of  the  continent  is 
therefore  very  interesting.  The  small  distribution  of  C.  tectum  would  har- 
monize with  the  hypothesis  that  the  group  had  barely  reached  the  Pacific, 
from  a  Miocene  Antillean  center  of  development,  when  the  communication  be- 
tween the  two  seas  was  cut  off — an  event  accompanied  by  geological  changes 
in  the  Antilles  which  exterminated  the  parent  stock. 

Cymia  is  to  Purpura  what  Mouoptygma  is  to  Oliva  or  Olivclla. 

There  have  been  two  fossil  species  described  from  America  under  the 
name  of  Cuvia — C  alteniata  Nelson  (Tr.  Conn.  Acad.  ii.  p.  198,  pi.  7,  figs.  3, 
4,  1870),  and  C.  biplicata  Gabb  (Geol.  Surv.  Cala.,  Pal.  ii.  pp.  9,  75,  pi.  ii.  fig.  14,. 
1869),  from  Peru  and  California.  Neither  belongs  to  the  genus  Cymia  as 
properly  restricted  ;  both  are  probably  Purpuras.  Cymia  is  not  known  on  the 
coast  of  Chile,  either  as  a  fossil  or  in  the  li\ing  state. 

Subfamily  CORALLIOPHILIN.'E. 

Genus  CORALLIOPHILA  Adams. 

Coralliophila  magna  n.  s. 

Plate  II,  figures  11,   12. 

Ballast  Point  sile.x-bcds,  Dall  and  Burns. 

Adult  shell  large,  stout,  with  eight  or  nine  whorls,  a  short  spire,  rasp-like 
surface  and  flaring  umbilicus;  nucleus  small,  smooth;  subsequent  whorls 
transversely  sculptured,  with  seven  or  eight  more  or  less  prominent,  rounded 
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ribs,  which  continue  clear  across  the  whorl,  and  with  low,  very  thin,  sharp, 
imbricated  lamellje  corresponding  to  the  incremental  lines  covering  the  whole 
shell,  but  most  elevated  and  strong  in  front  of  the  suture ;  spiral  sculpture  of 
numerous  rounded  threads,  with  about  equal  interspaces,  which  on  the  last 
whorl  of  the  adult  are  sharper  on  the  summits  of  the  ribs  and  more  distant, 
but  in  the  young  evenly  overrun  the  ribs  and  surface  without  becoming  nodu- 
lous or  enlarged  ;  aperture  in  the  young  ovate,  rounded  behind,  with  a  few 
rather  obscure  teeth  inside  the  outer  lip,  the  inner  lip  with  a  smooth  callus  ; 
the  canal  narrow,  with  a  strong,  imbricated  fasciole  and  a  well-defined  umbilical 
chink  ;  in  the  adult  the  suture  is  more  and  more  appressed  until  there  is  fre- 
quently a  sort  of  narrow  channel  at  the  posterior  end  of  the  aperture  ;  the 
callus  on  the  inner  lip  is  heavier  and  the  umbilical  pit  wider  and  deeper,  al- 
most like  that  of  Rapana,  but  less  deep  ;  the  canal  in  such  cases  is  strongly 
recurved  and  the  exterior  spirals  angulated  at  the  summit.  Max.  length  of 
adult  specimen  60.00  ;  diam.  30.0  mm. 

Figure  1 1  shows  a  large,  worn,  broken  specimen  in  which  the  surface-im- 
bricating sculpture  is  wholly  worn  away,  but  I  have  other  fragments  which 
show  it  very  sharp  in  still  larger  specimens.  The  umbilicus  is  very  large  and 
flaring  in  some  specimens,  more  moderate  in  others  ;  the  ribs  sometimes  be- 
come obsolete  on  the  last  whorl ;  the  spire  may  be  more  swollen  or  more  acute  ; 
— in  short,  this,  which  is  probably  the  largest  species  of  the  genus,  went  through 
just  such  a  series  of  variations  as  do  the  living  species.  These  singular  modi- 
fications are  likely  to  be  lost  sight  of  in  the  rage  for  making  new  specific 
names  which  has  attacked  a  certain  school  of  conchologists,  who  appear  to 
believe  that  a  name  is  an  end  in  itself,  instead  of  a  mere  handle  to  use  in 
assorting  and  systematizing  the  facts  of  Nature. 

A  specific  name  should  represent  the  center  of  inertia,  in  a  group  of  indi- 
viduals, from  which  variations  radiate  on  all  sides,  or  proceed  like  the  concen- 
tric circles  when  a  stone  is  dropped  into  still  water.  When  names  are  given 
to  every  trivial  mutation,  it  is  impossible  to  account  for  and  subordinate  proj)- 
erly  the  mutations  among  themselves.  Since  the  latter  is  our  object,  in 
science,  those  who  by  silly  multiplication  of  names  would  block  the  way, 
may  be  justly  stigmatized  as  unscientific  nuisances,  whose  work  it  may  soon 
b:come  necessary  for  real  students  to  ignore. 

Coralliophila  lepidota  n.  s. 
l^late  9,  figure  3. 
Shell  subfusiform,  seven-whorled,  not  large,  with  a  rasp-like  surface  and 
large,  imbricating  ribs  ;  nucleus  small,  smooth  ;  spiral  sculpture,  first,  of  very 
fine  microscopic  grooves  over  the  whole  surface  when  perfect ;  second,  of 
numerous  subequal  or  sometimes  alternated  rounded  threads,  which  cover 
the  shell  and  are  wider,  but  not  higher,  on  the  summits  of  the  ribs;  transver.se 
sculpture  of  thin,  little-elevated,  imbricating  lamella:,  less  prominent  and 
regular  than    in  C.  magna,  but  of  the   same  general   character  ;  also  of  eight 
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Strong,  prominent,  rounded  ribs,  wliich  are  generally  sharp-edged  and  over- 
hanging in  front,  rarely  contiouous  at  this  point  with  the  general  surface, 
usually  extending  clear  across  the  shell,  most  prominent  at  the  periphery  ; 
suture  very  distinct,  never  appressed  ;  canal  short,  narrow,  often  considerably 
recurved;  aperture  ovate,  inner  lip  smooth  and  callous, outer  lip  sharp-edged, 
following  the  sculpture,  internally  with  six  or  eight  denticles  at  resting-stages  ; 
umbilical  pit  prominent,  not  deep,  bounded  by  the  fascicle,  more  or  less  ir- 
regular and  variable  ;  spire  variable  in  height,  usually  acute  at  the  tip.  Max. 
Ion.  of  adult  28.0;  dianL  14.0  mnL 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek. 

This  species  is  especially  marked  by  its  deep  and  conspicuous  suture.  In 
other  respects  it  varies  like  the  rest  of  the  genus,  though  the  overhanging 
character  of  the  ribs  is  pretty  constant.  This  is  due  to  the  habit,  when  growth 
commences  after  a  resting-stage,  for  the  new  growth  to  commence  a  little  in- 
side the  edge  of  the  outer  lip  of  the  resting-stage,  instead  of  (as  is  usual)  at 
the  edge  of  that  lip. 

The  specimen  figured  has  the  canal  somewhat  worn  and  imperfect.  Better 
ones  were  afterward  obtained  too  late  for  figuring. 

Coralliophila  abbreviata  Lamarck. 

Pliocene  of  the  Caloosahatchie  beds,  Dall. 

A  few  specimens  agreeing  fairly  well  with  a  fusiform  \ariety  of  C.  abbrevi- 
ata were  collected  in  the  marl.  The  shell  is  small,  subfusiform,  with  the  whorl 
much  appressed  at  the  suture,  giving  a  conical  aspect  to  the  spire,  and  a  small 
umbilical  chink.  The  canal  is  rather  more  slender  and  constricted  off  from 
the  base  than  in  any  recent  specimens  I  have  seen,  and  a  single  thread  a  little 
more  pronnnent  than  the  other  spirals  encircles  the  whorls  at  the  periphery. 

Suborder  STREPTODONTA. 

Superfamily  PTENOGLOSSA. 

Family  SCALID.-E. 

Genus  SCALA  Humphrey. 

Scala  iHumphr.)  Dall,  Rep.  Blake  Gastr.,  p.  299,  :8S9. 

Scala  uncinaticosta  Orbigny. 
Scalaria  uncinaticosta  Orbigny,  Moll.  Cuba,  ii.  p.  19,  pi.  xi.  figs.  25-27,  1842. 

A  single  specimen  was  collected  from  the  Caloosahatchie  marls.  The 
species  is  known  in  the  living  state  from  l^arbados  to  St.  Thomas  in  rather 
deep  water. 

Scala  turricula  Sowerby. 
Scalaria  turricula  Sby.,  Thes.,  p.  92,  figs.  61,  88. 
Scala  turricula  Morch,  Journ,  Acad.  Nat.  Sci.  viii.  p.  200,  1876. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida.  Living  in  the 
eastern  Antilles,  and  thence  northward  to  Cape  Hatteras  in  16-22  fathoms. 
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Scala  Sayana  Dall. 

Scala  Sayana  Dall,  Rep.  Blake  Gastr.,  p.  309,  iSS9;,BuIl.  U.  S.  Nat.  Mus.  No.  37,  p.  122, 
pi.  50,  fig.  10,  1889 

Pliocene  of  the  Caloosahatchie ;  Post- Pliocene  of  South  Carolina.  Recent 
from  Texas  to  Key  West,  and  northward  to  Virginia. 

This  is  the  S.  clatlinis  Say  in  part,  and  in  Binney's  Gould's  "  Invertebrata 
of  Massachusetts  "  a  figure  of  ii  is  given  by  mistake  for  J>.  liiicala  Say.  A 
correspondent  suggests  that  Sowerby  and  Tryon  were  wrong  in  referring 
Kiener's  S.  HnmpJireysi  to  6".  angidata,  and  that  therefore  this  species  is  the 
genuine  5".  Hiimplireysi,  which,  being  long  prior  to  my  name  Sayana,  would 
take  precedence  of  it.  Having  recently  had  an  opportunity  of  consulting 
Kiener's  monograph,  I  find  his  figure  and  description  by  no  means  conclusive, 
and  have  therefore  retained  the  name  Sayana  for  the  present,  as  it  is  definite 
and  certain,  while  the  other  as  yet  cannot  be  said  to  be  so. 

Scala  lineata  Say. 
Scala  lineata  (Say,  1822)  Dall,  Rep.  Blake  Gastr.,  p.  307,  1889. 

Pliocene  of  the  Caloosahatchie;  Post- Pliocene  of  South  Carolina  and 
Florida.  Living  from  Cape  Cod  to  Charlotte  Harbor,  Florida,  and  perhaps  to 
Texas. 

Scala  Frielei  Dall. 

Scala  Frielei  Dall,  Rep.  Blake  Gastr.,  p.  313,   18S9;   Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  124, 
1889. 

Post-Pliocene  of  North  Creek,  Little  Sarasota  Bay,  West  Florida.  Living 
off  the  coast  of  North  Carolina  in  63-107  fathoms. 

Subgenus  Opalia  H.  &  A.  Adams. 

Section  Pliciscala  De  Boury. 

Opalia  De-Bouryi  n.  s. 

Pliocene  marls  of  the  Caloosahatchie,  one  specimen. 

Shell  elongate,  slender,  nine-whorled ;  nucleus  smooth,  small  ;  subsequent 
whorls  rounded,  contiguous,  with  a  deep  suture,  sculptured  everywhere  with 
a  uniform,  close-set,  microscopically  punctate,  fine  spiral  striation  ;  base  with 
a  very  strong,  flattened  spiral  cord,  also  with  an  axial  fasciole  equally  strong, 
the  space  between  the  two  somewhat  excavated  and  radially  sculptured  with 
slightly  elevated  ridges,  about  twice  as  numerous  as  the  varices,  and  whicli 
do  not  extend  beyond  the  outer  margin  of  the  disk  ;  varices  eight  in  number, 
continuous  along  the  spire  and  lagging  a  little,  so  that  each,  when  followed 
up  the  spire,  describes  about  half  a  turn  around  the  axis  ;  the  varices  are 
prominent  and  rounded,  equally  strong  anteriorly,  ceasing  at  the  edge  of  the 
disk  and  behind,  especially  on  the  upper  whorls,  somewhat  coronated  at  the 
suture;  sometimes  there  are  incremental  irregularities,  and  one  or  two  of  the 
varices  on  the  last  two  whorls  are  a  little  larger   than   the  others  ;  aperture 
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ovate,  rounded  externally,  its  axial  margin  straighter;  the  peristome  is  not 
double,  a  feature  always  due  to  the  stage  of  growth,  and  which  should  not  be 
used  systematically.  Max.  Ion.  of  shell  24.5  ;  max.  lat.  8.5  ;  max.  diam.  of 
aperture  4.0;  of  the  peristome  6.3  ;  of  the  basal  disk  5.5  mm. 

Tiiis  fine  species  will  be  figured  in  Part  II.  of  this  paper.  It  is  one  of  the 
largest  American  species  of  the  group,  and  the  first  to  be  noted  from  the 
tertiaries  of  the  Atlantic  coast.  It  is  named  in  honor  of  M.  E.  de  Boury,  of 
France,  whose  excellent  contributions  toward  the  monography  of  this  family 
are  well  known.  The  single  specimen  found  is  somewhat  rubbed,  but  enough 
uninjured  surface  remains  to  indicate  the  character  of  the  secondary  sculpture. 

Superfamily  GYMNOGLOSSA. 

Family  EULIMID^. 

Genus  EULIMA  Risso. 

Section   Eulbna  s.  s. 

Eulima  conoidea  Kurtz  &  Stimpso'n. 

Plate  5,  figure  11. 

Eulima  conoidea  K.  &  S.,  Proc.  Boston  Soc.  N.  H.  iv.  p.  115,  1S51  ;   Kurtz,  Cat.  Carolinian 
Marine  Shells,  p.  8,  1S60. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  and  of  South 
Carolina.     Living  from  North  Carolina  to  the  Florida  Keys. 

This  fine  species  has  not  hitherto  been  adequately  figured.  The  recent 
form  was  described  in  1S78  as  Odostoinia  alba  Calkins,  as  I  have  been  able  to 
determine  by  a  careful  examination  of  Mr.  Calkins's  type-specimen. 

Eulima  subcarinata  Orbigny. 

Several  immature  specimens  from  the  Caloosahatchie  marls  appear  to  be 
referable  to  this  species.  The  recent  form,  which  is  E.  oleacea  Tryon  (Man.viii. 
pi.  69,  fig.  36),  not  of  Kurtz  and  Stimpson,  extends  from  the  Antilles  to  North 
Carolina  at  moderate  depths. 

Eulima  gracilis  C.  I!.  Adams. 

Pliocene  of  the  Caloosahatchie.  Living  from  the  Antilles  and  Yucatan 
northward  to  North  Carolina. 

Evilima  intermedia  Cantraine. 

E.  ivtermedia  (Cantr.)  Uall,  Rep.  Blake  Gastr.,  p.  327,  1889. 
/;'.  oleacea  Kurtz  &  Stimpson,  from  types,  not  of  Tryon. 

Pliocene  of  the  Myakka  River,  Florida,  and  of  Britain  (Crag/^^-  Jeffreys). 
Living  on  both  sides  of  the  Atlantic  ;  abroad  from  Britain  to  the  Mediterra- 
nean ;  in  America  from  New  ICngland  to  Barbados. 
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Section  Dlelanella  Bowdich. 
Eulima  arcuata  C.  B.  Adams. 
Pliocene  of  the  Caloosahatchie.     Also  in  the  Italian  Pliocene.    P"ound  liv- 
ing on  both  sides  of  the  Atlantic,  and  is  the  E.  airva  of  Jeffreys  and  Monte- 
rosato,  but  not  the  E.  arcuata   of  Sowerby  in   Reeve's  Iconica,    1866,  which 
is  a  much  larger  species. 

Subgenus  Leiostraca  H.  &  A.  Adams. 

Eulima  (Leiostraca)  acuta  Sowerby. 

E.  acuta  (Sby.)  Dall,  Rep.  Blake  Gastr.,  p.  32S,  1S89. 
E.  bifasciuta  Orbigny. 

Pliocene  of  the  Caloosahatchie.  Living  from  the  West  Indies  northward 
to  North  Carolina,  and  perhaps  to  New  England ;  also  on  the  west  coast  of 
Central  America. 

Eulima  (Leiostraca)  rectiuscula  Dall. 
L.  stenostoma  Dall,  Bull,  U.  S.  Nat.  Mus.  No.  37,  p.  126,  1S89,  Europ.  ref.   excl.,  not  of 
Jeffreys. 

Pliocene  of  the  Caloosahatchie  beds.  Living  off  Fernandina,  Florida,  in 
294  fathoms. 

This  species  resembles  L.  steiiostoma  (see  G.  O.  Sars,  Moll.  Reg.  Arct. 
Norv.,  pi.  II,  fig.  21),  but  is  destitute  of  the  constriction  at  the  suture  so  char- 
acteristic of  stenostoma,  having  the  sides  of  tiie  spire  straight  and  forming  an 
uninterrupted  cone;  the  shell  is  somewhat  thicker  and  less  translucent,  the 
coil  of  the  whorls  less  oblique,  the  adults  having  one  more  whorl  in  the  same 
length  of  shell,  while  the  anterior  margin  is  less  effuse  than  in  E.  stenostoma. 
I  have  not  seen  an  unmistakable  stenostoma  from  the  coast  of  America. 

Genus  NISO  Risso. 
Niso  Willcoxiana  Dall. 
Plate  5,  figures  5,  5  b. 
Niso  Wiltcoxiana  Dall,  Rep.  Blake  Gastr.,  p.  331,  1889. 

Pliocene  of  the  Caloosahatchie  beds. 

A  very  perfect  specimen  of  this  shell,  obtained  by  Mr.  Willcox  since  the 
above  publication,  shows  markings  as  in  N.  splendidula  Sowerby,  which  lives 
on  both  the  American  coasts,  and  on  the  Atlantic  side  extends  from  North 
Carolina  to  the  Gulf  of  Mexico.  The  chief  difference  between  the  two  forms, 
which  are  doubtless  genetically  connected,  is  that  the  living  form  is  smaller 
and  less  expanded  at  the  base  than  the  fossil  one.  Tiic  latter  has  no  specific 
resemblance  whatever  to  the  Claiborne  species  A^.  lunbilicata  Lea,  which  is 
very  much  smaller  and  with  more  whorls  in  proportion  to  its  length,  when 
adult. 
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Family  PVRAMIDELLID.E. 

[The  consideration  of  the  minute  and  difficult  species  belons^ing  to  this 
family  is  temporarily  deferred.] 

Superfamily   T-iENIOGLOSSA. 

Family  TRITONIID.-E. 

Genus  TRITONIUM  Link. 

Subgenus  Lampusia  Schumacher. 

Tritonium  pileare  Lamarck. 

An  imperfect  specimen  from  the  Caloosahatchie  marls,  after  a  good  deal  of 
study,  was  determined  to  belong  to  this  well-known  species,  which  in  the  liv- 
ing state  is  widely  distributed  ov{:r  the  tropics,  and  on  the  Atlantic  coast  of 
North  America  extends  from  the  Florida  Keys  to  the  coast  of  Mexico. 

Tritonium  sp.  indet. 
A  nucleus  of  some  species  of  Tritonium,  other  than  T.  pileare,  with  about 
one  whorl  of  the  succeeding  series  attached  to  it,  was  obtained  from  the  marls 
of  the  Caloosahatchie,  but  it  is  impossible  to  determine  the  species. 

Subgenus  Colubraria  Schumacher. 
Tritonium  lanceolatum  Menke. 
Colubraria  lanceolala  (Mke.)  Dall,  Rep.  Blake  Gastr. ,  p.  225,  18S9, 
Ranella  lanceolala  Menke,  Synop.,  p.  87,  1828.     (Synon.  e.xcl.) 

In  the  Pliocene  marl  of  Sliell  Creek  and  the  Caloosahatchie  River,  Florida. 
Living  from  Cape  Hatteras  to  the  Antilles. 

Several  specimens  were  obtained  wliich  tlo  not  seem  to  differ  in  any  way 
from  the  recent  form. 

Family  CASSIDID^. 

Genus    CASSIS    Lamarck. 

Subgenus  Phalium.  Link. 

Section    Semicassis    Mijrch. 

Phalium  globosum  n.  s. 

Upper  Eocene  of  Mississippi,  near  Newton  ;  and  of  Florida  in  the  num- 

mulitic  limestone  of  Ocala,  at  Richard's  quarry,  collected  by  Mr.  Willcox. 

Shell  short  and  globose,  with  four  smooth  nuclear  and  five  or  six  subse- 
quent sculptured  whorls,  exliibiting  three  or  four  varices  when  adult ;  young 
shell  rather  blunt  or  short-spired,  with  spiral  sculpture  of  very  shallow,  rather 
wide,  wavy  grooves  or  channels,  with  much  wider  interspaces  anteriorly,  and 
behind  the  shoulder  finer  and  sharper  sculpture  of  the  same  sort;  whorls  ap- 
pressed  with  a  cord,  sometimes  wavy  or  nodulous  with  very  small  nodules, 
close  to  the  suture  ;  shoulder  with  two  not  very  strong  carina;,  which  arc 
usually  wavy  or  rippled  by  numerous  small,  narrow,  transverse  wavelets;  the 
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aperture  and  callus  rise  to  the  anterior  of  these  carin^e  ;  outer  lip  tiiickened 
slightly  reflected,  roundly  arched,  feebly  denticulate  ;  inner  lip  callous,  reflected, 
spirally  Urate  on  the  body  behind  and  the  pillar  in  front  with  a  non-lirate 
space  between  ;  siphonal  notch  narrow,  sharp,  producing  a  strong  siphonal 
fascicle  with  a  channel  behind  it ;  canal  short,  recurved.  Max.  Ion.  of  shell 
i/.o;  of  aperture  13.O;  max.  lat.  of  shell  13.0  mm.  This  shell  has  one  varix 
beside  the  actual  lip  and  was  collected  two  and  a  half  miles  east  from  New- 
ton, Mississippi. 

The  adult  shell,  which  is  only  known  from  internal  casts  and  gutta-percha 
squeezes  from  natural  molds  found  at  Ocala,  reaches  a  length  of  550  and  a 
minimum  width  of  45.0  mm.,  judging  from  the  casts;  it  retains  the  short, 
globose  shape  and  exhibits  on  the  last  half  wliorl  eight  or  ten  somewhat 
flexuous  ribs,  beginning  at  the  suture  and  extending  beyond  the  periphery, 
fairly  well  marked  on  the  casts.  The  shell  appears  to  have  been  rather  thin 
and  the  liration  of  the  aperture  was  doubtless  more  prominent  and  general 
than  in  the  young  shell  above  described.  The  spiral  sculpture  has  left  no 
traces  on  the  cast  of  the  last  whorl  except  internally,  where  three  or  more 
faint  ridges  indicate  a  grooving  or  liration  of  the  columella. 

The  incremental  lines  are  quite  evident  on  the  young  shell,  which  they 
sometimes  reticulate  feebly,  and  on  the  adult  were  still  noticeable. 

This  shell  is  shorter  and  more  globose  in  form  than  an)-  of  the  described 
species  from  the  American  Tertiary.  The  young  are  most  like  the  young  of 
Sejnicassis  c(s/ati(ra  Conrad,  which  is  a  more  elongated,  narrower  shell,  with 
much  coarser  and  rougher  sculpture,  and  in  which  the  adult  is  not  ribbed. 
The  figure  of  this  species  will  appear  in  Part  II.  of  this  [)apcr. 

Phalium  Aldrichi  n.  .s. 

Lower  Miocene  of  the  Chipola  beds,  Chipola  River,  N.  W.  Florida. 

Shell  small,  stout,  solid,  subglobo.se,  with  three  smooth  nuclear  and  four 
subsequent  whorls;  spiral  sculpture  on  the  last  whorl  in  front  of  the  shoulder 
of  fourteen  primary,  strong,  flattish,  wide,  elevated  ridges,  with  much  narrower 
interspaces  ;  a  single  fine,  intercalary  thread  is  sometimes  piesent  in  most  of 
the  channels  ;  the  peripheral  spiral  is  larger  than  the  others,  but  not  so  large 
as  that  at  the  shoulder ;  on  the  shoulder  are  three  primary,  more  or  less  rijipleii 
spirals,  the  first  at  the  suture,  which  is  not  appressed ;  in  the  channel  in  front 
of  it  is  a  single  secondary  thread,  the  second  channel  has  two,  and  between 
the  third  primary  and  the  shoulder  arc  three  fine  threads  close  together,  form- 
ing a  sort  of  band  behind  the  tuberculous  shoulder  ;  the  tubercles  here  are 
squarish  and  about  fifteen  on  the  last  whorl ;  transverse  sculpture  of  rather 
regularly  spaced,  impressed  lines,  which  cut  the  primary  spirals  in  a  way  to 
recall  by  the  result  the  ends  of  shingles  on  a  roof,  as  the  irregularities  are  not 
nodules,  and  have  their  long  slope  toward  the  aperture  ;  the  .shell  now  de- 
scribed has  two  past  varices ;  outer  lip  much  thickened,  with  a  deep  groove 
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behind  it ;  inside  it  has  about  eighteen  strong  lirse,  unpaired  and  witli  wider 
interspaces  ;  inner  lip  heavily  callous,  reflected,  strongly  pustular,  lirate  at  the 
base  of  the  pillar  and  on  the  body  ;  canal  narrow,  short,  strongly  recurved  ; 
axis  pervious;  siphonal  notch  very  deeply  cut;  siphonal  fascicle  strong,  with 
a  deep  channel  behind  it ;  the  callus  of  the  aperture  reaches  to  the  shoulder. 
Max.  Ion.  of  shell  26.0;  of  aperture  21. 0  ;  max.  lat.  19.0  mm. 

The  specimen  described  came  from  Ten-Mile  Creek,  Chipola  Ri\er,  col- 
lected by  Mr.  Burns.  Its  nearest  relati\e  seems  to  be  C.  aclatiira,  which  is 
quite  differently  sculptured  and  proportioned.  It  is  named  in  honor  of  Mr 
T.  H.  Aldrich,who  is  doing  so  much  to  increase  our  knowledge  of  the  South- 
ern Eocene  fauna  of  the  United  States.     A  figure  will  appear  later. 

Family  DOLIID.^. 

Genus  PYRUL.A  Lamarck. 

Pyrula  papyratia  Say. 

Pyrula  papyraiia  Say,  Journ.  Acad.   Nat.  Sci.  Phila.,  ist  series,  ii.  p.  238,  1S22  ;  Tryon,  Man. 

vii.  p.  266,  pi.  6,  fig.  35,  1885;  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  134,  1889. 

Fossil  in  the  Pliocene  marls  of  the  Caloosahatchie  and  the  Post-Pliocene 
of  the  Carolinas  and  of  Florida.  Li\ing  from  North  Carolina  to  the  West 
Indies. 

The  specimens  are  not  common  in  the  marl,  perhaps  on  account  of  their 
fragility,  but  they  are  perfectly  identical  with  the  living  specimens  in  every 
detail.  The  species  is  the  P.  gracilis  of  Philippi,  and  was  referred  to  as  P. 
reticulata  by  Prof  Heilprin  in  his  li.st  of  Caloosahatchie  fossils,  these  Trans- 
actions, volume  i.  p.  103. 

Family  OVULID/E. 

Genus  OVULA  Brugui^re. 

The  writer  had  taken  it  for  granted  that  the  Messrs.  Adams  and  Morch 
were  justified  in  quoting  Meuschen  as  an  authority  on  nomenclature.  Lately, 
having  sought  for  many  years  to  obtain  a  copy  of  Meuschen's  work,  but  in 
vain,  he  was  enabled  to  examine  a  copy.  His  astonishment  may  be  imagined 
at  the  discovery  that  Meuschen  did  not,  apparently,  have  the  remotest  idea  of 
a  binomial  nomenclature,  and  is  no  more  entitled  to  be  quoted  in  that  line 
than  Aristotle  or  Fabius  Colonna.  On  the  other  hand,  his  catalogue  seems 
destitute  of  any  scientific  value,  and  is  not  to  be  named  in  the  same  day  with 
Klein,  Adanson  and  others,  who  were  men  of  genius,  although  they  did  not 
adopt  the  Linnean  nomenclature.  As  a  result  Meuschen's  names  must  be 
absolutely  discarded,  including  the  name  Auiphipcras  and  the  family  Ainphi- 
perasidcB  based  upon  it,  which  have  so  long  enjoyed  a  currency  to  which  they 
were  in  no  respect  entitled. 
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Subgenus  Transovula  Gregorio. 

Ovula  (Transovula)  multicarinata  n.  s. 

Plate  10,  figures  10,  11. 

Upper  Eocene  of  Martin's  Station,  Marion  Count}',  and  Ricliard's  quarry, 
Ocala,  Florida,  with  Nuinmulitcs  Willcoxii  2i\\A  N.Jloridaiia. 

Shell  subglobular,  slightly  more  slender  in  front,  involute,  solid,  thin, 
deeply,  regularly,  spirally  channelled,  with  square-cut,  elevated,  narrower 
interspaces  or  ridges  covering  the  whole  surface  of  the  adult,  but  feeble  in 
the  young  ;  outer  lip  broad  and  thick,  the  ridges  and  channels  continued  over 
it  from  the  outside  to  the  inner  margin,  but  not  farther;  aperture  moderately 
wide,  of  even  width,  channelled  at  the  posterior  commissure  and  axially 
twisted;  incremental  lines  feeble;  occasionally  in  the  middle  of  the  spiral 
channels  a  single  extremely  fine,  weak  intercalary  thread  appears.  Max.  Ion. 
of  internal  cast  36;  max.  lat.  24  mm. 

The  specimen  figured  from  Martin's  Station  shows  the  exterior,  although 
imperfect.  It  is  a  siliceous,  hollow  pseudomorph,  and  the  outer  lip  has  been 
broken,  revealing  the  interior,  covered  with  fine  crystals.  The  specimens 
from  Ocala,  of  which  one  is  figured,  are  internal  casts. 

The  only  form  which  is  likely  to  be  confounded  with  this  is  Cypnedia 
fenestralis  Conrad,  which  is  found  also  at  Ocala  as  well  as  Vicksburg,  Miss. 
But  the  latter  is  a  regular  Cyprcea,  except  that  it  is  fenestrated,  which  the 
present  species  is  hot,  there  being  no  longitudinal  elevated  lines.  The  young, 
judging  by  the  interior  of  casts,  has  an  almost  smooth  surface,  the  spirals  leav- 
ing but  a  trace  on  the  mold,  inside  of  the  penultimate  whorl. 

The  only  other  forms  belonging  to  this  group  which  have  been  mentioned 
in  our  paleontological  literature  are  Ovula  iota  Conrad  (which  is  a  Vo/vtila),  and 
0.  {Cyphovta)  gibbosinii,  w'hich  is  found  fossil  in  the  Costa  Rica  Pliocene. 

The  subgenus  Transovula,  according  to  Fischer,  was  erected  to  receive 
species  of  Ovula  with  both  sides  of  the  aperture  dentate.  I  have  not  seen 
the  original  description  or  type.  Dr.  Fischer  says  :  "  Shell  oval,  feebly  ros- 
trate ;  lip  denticulate;  columellar  border  crenulate  ;  type  0.  Schcffcri  Greg." 
ICocene  of  Italy.  These  characters  in  one  sense  are  true  of  our  shell,  yet  it 
may  be  that  the  present  species  would  belong  elsewhere.  Until  further  in- 
formation is  available  I  prefer  to  use  Gregorio's  name. 

Family  CYPR/EIDyE. 

Genus  OYPR^A  Linn6. 

Cyprsea  pinguis  Conrad. 

Plate  II,  figures  i,  i  a. 

Cypraa  pinguis  Conrad,  in  Wailes's  Geol.  Miss.,  p.  289,  pi.  xvii.  figs.  3  a,  3  b,  1854  (jack- 
son  Group)  ;  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  vii.  p.  262,  1855. 

Cyprtta  tumulus  Heilprin,  Trans.  Wagner  Inst.  i.  p.  in,  pi.  16,  figs.  49,  49  a,  1887  (Tampa 
silex-beds). 
Eocene  of   Creole  I51uff,  Grant  Parish,  Louisiana  (L.  C.  Johnson).     Lower 
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Miocene  at  Ballast  Point,  Tampa  l^a\-,  in  the  silex-betls  ;  White  Beach,  Little 
Sarasota  Bay,  Florida,  and  North  Carolina  Miocene,  probabl}-,  but  as  internal 
casts  of  which  one  cannot  be  certain. 

A  comparison  of  types  results  in  the  above  consolidation.  The  transverse 
lines  on  the  base  of  Prof  Heilprin's  specimen  are  exceptional  and  appear  to 
be  due  to  the  process  of  mineralization  or  of  weathering  before  the  pseudo- 
morph  was  formed.  Five  specimens  in  excellent  condition  do  not  show  it. 
This  species  is  related  to  C.  splueroidcs  Conrad,  which  is  more  inflated  and 
globose  and  larger,  beside  showing  differences  in  the  teeth.  It  also  recalls  C. 
ohcsa  and  C.  vudia  Deshayes,  of  the  Parisian  Eocene,  though  smaller  than 
either;  and  like  them  is  stratigraphically  associated  with  a  sulcate  form  named 
by  Conrad  Sulcocypraa.  Of  this  section  Deshayes  figures  two  or  three 
Parisian  species ;  one,  S.  lintca  Conrad,  is  known  from  our  later  Eocene. 

A  single  species,  C.  Smithii  Aldrich,  has  been  described  from  the  earlier 
Focene  of  Alabama  (Gregg's  Landing  beds).  C.  spliczroides  Conrad  is  from 
the  Claibornian,  and  is  the  type  of  his  worthless  genus  Cyprcsorbis.B.  synonym 
of  the  section  Liipoiiia  Gray.  In  the  Upper  Eocene,  beside  C.  Heilprini  and 
pingHi5,\\\i\c\\  pass  into  the  Miocene,  there  is  a  cancellated  form,  C.iCyprccdid) 
fcncstralis  Conrad,  which  occurs  at  Vicksburg  and  in  the  Ocala  limestones. 

C.  anmtlifcra  Conrad  is  a  C.  aiumhis,  dropped  by  some  Indian  or  trader 
on  the  Yorktown  Peninsula.  It  retains  some  of  its  color,  is  not  a  fossil,  and 
only  one  specimen  has  ever  been  found.  There  is  no  good  reason  wiiy  it 
should  be  retained  in  our  lists. 

In  Tuomey's  Report  on  the  Geology  of  South  Carolina,  1848,  among  the 
Eocene  fossils  enumerated  are  Cyprcea  lapidosa  Conrad,  C.  semen  and  C.  Iievii- 
sphcerica  Tuomey.  These  are  mere  names,  never  having  been  described  or 
figured.  The  type  of  the  C.  lapidosa  is  still  to  be  found  in  the  mu.seum  of  the 
Academy  of  Natural  Sciences.  It  is  an  unrecognizable  internal  cast  wliich 
maj'  even  not  be  a  Cyprcea. 

In  the  Miocene,  beside  C.  piiiguis  and  C.  Heilprini,  we  liave  in  the  lower 
beds  a  fine  species  which  I  have  named  C.  Willcoxii,  and  in  the  upper  beds, 
beside  Trivia  pedicid us  L.,  we  have  the  splendid  C.carolinensis  Conrad,  wiiich, 
when  well  preserved,  shows  that  its  color-pattern  was  of  small,  round,  dark 
spots  on  a  lighter  ground.  The  reference  of  C.  carolincnsis  by  Tuomey  and 
Holmes  to  the  Pliocene  is  part  of  the  confusion  between  the  Miocene  and 
Pliocene  which  pervades  that  otherwise  praiseworthy  work. 

In  the  Pliocene  we  have  the  extraordinary  Siphoeyprcca  and  se\'eral  species 
of  Trivia. 

In  the  West  Indian  Miocene  there  are  a  good  many  forms  of  Cypnea 
which  require  more  careful  study.  I  cannot  altogether  accept  some  of  Gabb's 
determinations.  C.  Hcnekeni  Sowerby  is  a  precursor  of  C.  n/ns,  and  the  species 
referred  by  Guppy  to  C.  pushdata,  and  by  Gabb  to  C.  nucleus,  was  finally 
described  by  Guppy  as  C.  Gabbiana. 
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Cypnea  splueroidcs  has  a  more  sigmoid  aperture  and  deeper  apical  pit 
than  C.  pinguis. 

Cypnea  pinguis  varies  a  little  in  relative  height  and  considerably  in  size, 
beside  the  variations  due  to  age,  in  the  appearance  of  the  teeth,  and  the  width 
of  the  aperture.  My  largest  Ballast  Point  specimen  measures  34.0  mm.  long, 
and  the  smallest  one  onlj-  19.0  mm.  !  But  sucli  discrepancies  are  well  known 
among  recent  species. 

Cypraea  Heilprinii  n.  s. 
Plate  II,  figures  2,  2  a. 

This  species  is  best  described  by  comparison  with  C.  pinguis.  It  differs 
from  the  latter  in  being  more  cylindrical ;  in  its  somewhat  straigliter  and  pro- 
portionally narrower  aperture,  which  is  also  less  curved  at  the  posterior  com- 
missure;  in  being  less  elevated  in  proportion  to  its  lengtli,  and  having  the 
posterior  slope  of  its  dome  less  abrupt ;  in  being  more  attenuated  laterally  at 
either  end,  and  in  the  greater  production  of  the  extreme  ends  of  the  base ; 
lastly,  it  appears  to  average  smaller  than  pinguis,  and  none  of  the  specimens 
indicate  any  such  Aricia-WV^  basal  callus  as  pinguis  assumes  in  its  fullest  stage 
of  development.  The  specimens  show  nothing  of  the  spire ;  the  teeth  are 
strong  but  small,  and  not  extended  (even  faintly)  across  the  basal  callus:  there 
are  twenty-two  on  the  right  lip  and  about  eighteen  on  the  left,  which  latter 
are  less  prominent.  The  largest  specimen  measures  26.5  mm.  long,  17.0  mm. 
wide  and  1 5.0  mm.  high.  The  smallest  was  only  21.5  mm.  long,  but  of  about 
the  same  proportions. 

This  is  a  very  pretty  little  species,  and  elegantly  shaped.  It  seems  suffi- 
ciently distinct  from  C.  pinguis.  It  was  collected  at  Ballast  Point  by  Messrs. 
Newman,  Shepard  and  Crosby,  where  it  was  associated  with  the  other  fossils 
of  the  silex-beds,  and  also  in  the  orbitolite  bed  immediately  above  the  silex- 
beds,  under  and  about  the  town  of  Tampa ;  and  it  was  found  in  the  Eocene 
(Vicksburg)  limestone  of  Ocala,  Florida,  where  it  is  represented  only  by 
molds,  by  Mr.  Willcox. 

Cypraea  Willcoxi  n.  s. 
Plate  5,  figures  12  b,  12  c. 

Shell  large,  solid,  with  a  narrow,  closely  denticulate  aperture,  and  slightly 
flattened,  moderately  wide  base  ;  the  shell  has  much  the  form  of  C.  cincrca,  from 
which  it  differs  chiefly  in  its  much  larger  size,  more  deeply  cut  and  upturned 
[)osterior  commissure,  and  less  swollen  base.  There  are  about  twenty-two 
teeth  on  the  right  lip,  which  appears  to  rise  vertically  inside  the  shell  to  a 
rather  imusual  height,  the  whole  of  which  is  crossed  by  the  teeth,  which,  how- 
ever, do  not  extend  laterally  on  the  base.  Max.  Ion.  of  shell  46.0;  lat.  nf 
shell  32.0  ;  alt.  of  shell  25.0  mm. 

Lower  Miocene.  In  the  Chipola  red  sand,  We.st  F"lorida  (Burns) ;  and  at 
White  Beach,  near  Ospny,  Florida,  at  the  northern  part  of  Little  Sarasota 
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Bay,  in  a  water-worn  sandstone  of  yellowish  brown  color,  by  Messrs.  W'illcox 
and  Dall. 

This  species  is  the  largest  fossil  form  from  the  United  States  except  C. 
caroliitt'iisis,  which  is  a  much  thinner  and  lighter  shell,  with  a  wider  and  less 
uniform  aperture,  recalling  that  of  C.  vius  L.  With  it  were  found  small  in- 
ternal casts  recalling  C.  pingids,  but  the  fossils  in  this  particular  ledge  are  so 
poorly  preserved  for  the  most  part  as  to  be  hardly  identified  with  absolute 
confidence.  C.  Willcoxii  reaches  a  length  of  64.0,  and  a  width  of  42.0  mm. 
The  specimen  figured  has  suffered  a  little  at  the  lower  end  of  the  aperture,  fig- 
ure 12  c,  in  the  process  of  cutting  out  the  matrix. 

Subgenus  Siphocypraea  Heilpriu. 
SiphocypVica  Heilprin,  Trans.  Wagner  hist.  1.  p.  86,  1887. 

This  remarkable  form  of  Crprcva  differs  from  all  other  species  recent  and 
fossil  in  the  prolongation  of  the  posterior  commissure  of  the  aperture  b\'  a 
comma-shaped  sulcus  coiled  over  the  apical  region.  This  would  indicate 
either  a  central  filament  at  the  junction  of  the  e.xpanded  halves  of  the  mantle, 
thus  preventing  the  usual  deposition  of  callus  at  that  point,  or  a  double  spiral 
l)rolongation  at  this  part  of  the  margin  of  the  mantle.  It  is  unlikely  that 
the  position  of  the  respiratory  siphon  differed  from  that  of  other  Cypreeas,  as 
the  form  of  the  young  shell  does  not  lend  itself  to  this  hypothesis.  It  is  more 
[jrobable  that  we  have  to  do  in  this  case  with  a  unique  and  special  case  of 
modification  and  de\elopment  at  the  posterior  sinus. 

Cyprsea  (Siphocypraea)  problematica  Heilprin. 

Plate  5,  figures  10,  10  b. 

Siphocyprcea  problematica  Heilprin,  op.  cil.  pp.  87,  133,  pi.  iv.  figs.  12,  12a,  :2  b,  pi.  .\vi.  a, 

fig-  73- 

The  )-oung  shell  which  I  ha\e  figured,  as  above  mentioned,  instead  of  ex- 
hibiting a  pointed  spire  like  most  Cypraeas,  after  the  first  three  whorls  shows 
an  apical,  cup-shaped  depression,  exhibiting  the  volutions,  in  the  centre  of 
which  the  nuclear  tip  appears  a  little  elevated.  The  last  whorl  rises  more  and 
more  until  the  animal  commences  to  form  its  thickened  lip.  The  posterior 
extremity  of  the  right  lip  is  first  thickened,  and  the  callus  curves  to  the  left 
and  upward.  At  the  same  time  a  callous  deposit  is  made  on  the  body  oppo- 
site and  parallel  to  the  first-mentioned.  The  deposition  continues  on  both 
sides,  the  right  side  for  some  time  getting  the  larger  share,  but  after  a  time 
the  deposit  ceases  or  becomes  less  rapid  on  the  right  and  more  so  on  the  left. 
The  left-hand  wall  of  callus  finally  overshadows  the  curved  projection  on  the 
right,  and  the  latter  is  frequently  somewhat  resorbed  at  the  tip,  while  the  wall 
representing  the  outline  of  the  head  of  the  "  comma  "  becomes  very  promi- 
nent and  almost  tubular.  The  adult  shell  varies  in  form  from  slightly  pyri- 
form  to  subcylindrical  ;  the  basal  callus   is  but  little  flattened  or  expanded 
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laterall}-;  the  teeth  are  rather  variable  in  strength  and  number,  apart  from  differ- 
ences due  to  age.  The  base  in  hfe  seems  to  have  been  white,  the  dome  j'el- 
low  brown  with  darker  dots  of  color.  Notwitlistanding  the  beautiful  preser- 
vation of  some  of  the  specimens,  I  have  been  unable  to  find  any  trace  of  the 
line  which  on  recent  Cyprseas  marks  the  junction  of  the  two  mantle-lobes  on 
the  dome  of  the  shell. 

Of  recent  species,  Cypraa  cdcntula,  from  the  Cape  of  Good  Hope,  recalls 
the  younger  stages  of  this  shell.  The  only  approach  to  the  fossil  among 
recent  Antillean  forms,  so  far  as  known,  is  shown  by  Cyprcca  nius  L.,  where 
there  is  a  short,  shallow  channel  in  some  specimens  extending  upward  from 
the  posterior  commissure,  while  the  young  shell  has  a  rather  blunt  spire.  Hut 
in  all  the  recent  Antillean  species  the  aperture  in  the  adult  terminates  to  the 
right  of  the  apex  of  the  spire,  and  so  far  as  I  know,  in  the  whole  family,  C. 
problematica  is  the  only  species  in  which  the  terminal  commissure  is  bent  to 
the  left  of  the  ape.x,  to  say  nothing  of  coiling  around  it. 

Genus  TRIVIA  Gray. 

Trivia  suffusa   Gray. 

Trivia pediculus  Tuomey  &  Holmes  (non  Lin.),  Pleioc.  Fos.  S.  C,  p.  127,  pi.  27,  fig.  3  a, 
b.  1857. 

Caloosahatchie  beds.  Pliocene  of  South  Carolina.  Miocene  of  North 
Carolina  ?  [I-^mmons].  Recent,  Florida  from  Cedar  Keys  southward,  and  in 
the  .-Vntiiles. 

Trivia  pediculus  Liime. 
Miocene  of  the  Carolinas  ?    Pliocene  of  Costa  Rica  and  the  Caloosahatchie 
beds.     Recent  in  the  Antilles  and  South   I'^lorida. 

Trivia  globosa  Gray. 
Caloo-sahatchie  beds.     Recent  in  the  Gulf  of  Mexico  and  among  the  An- 
tilles. 

Genus  ERATO  Risso. 
Erato  Maugeriae  Gray. 
Erato  Afaugeritr  Gray,  S.  V.  Wood,  Crag.  Moll,  i,  p.  19,  pi.  ii.  figs.  11  a,  1 1  b. 
Etalo  Itrvis  Emmons  (non  Donovan),  N.  Car.  Geol.  Rep.,  p.  262,  fig.  139,  1858. 

Miocene  marls  of  Cape  Fear  River,  North  Carolina,  Ismmons.  Pliocene 
of  Shell  Creek  and  the  Caloosahatchie  beds,  Florida.  Red  and  Coralline  Crag 
of  Sutton,  England,  Wood.  Recent,  from  the  North  Carolina  coast  at  Cape 
Hatteras  to  the  West  Indies. 

This  little  shell  is  rather  common  in  the  Caloosahatchie  marl. 

Mr.  Tryon  in  his  monograph  speaks  of  .seeing  plaits  on  the  [Mllar  of  young 
.specimens  of  Erato.  My  observations  do  not  confirm  this.  The  adult  Erato 
has  the  anterior  margin  of  the  pillar  a  little  thickened,  with  a  short  groove 
behind  it  and  a  few  faint  denticles  on  the  body  opposite  the  outer  lip.     The 
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callus  on  the  pillar-edge  is  iiiegularl)-  laiti  on  and  sometimes  sliows  faint 
grooves,  but  I  have  never  seen  anything  like  a  true  plait  on  the  pillar  of  an 
Erato,  old  or  young.  There  are  frequently  a  few  denticles  on  the  body  near 
the  posterior  end  of  the  aperture,  but  the  line  is  almost  always  interrupted 
toward  the  middle  of  the  pillar-lip. 

Family  STROMBID/E. 

Genus  ROSTELLARIA  Lamarck. 

Subgenus  Orthaulax  Gabb. 

Orlhaulax  Gabb,  Proc.  Acad.  Nat.  Sci.  x.\iv.  p.  272,  1S72.     Type  O.  inornatus  Gabb,  op. 

cit.  pi.  9,  figs.  3.  4.     Miocene  of  Santo  Domingo. 
Orthaulax  Gabb,  Geol.  St.  Dom.,  p.  274,  1873     Guppy,  Quart.  Journ.  Geol.  Soc,  Nov., 

1S76,  p.  520,  pi.  xxviii.  fig.  8;  Tryon,  Man.  ii.  p.  192,  1SS3. 
Hippochrenes  (pars)  Zittel,  Tr.  de  Pal^ont.  ii.  p.  258,  1S87. 
n'agneria  Heilprin,  Trans.  Wagner  Inst.  i.  p.  105,   18S7.    Type  W.  pugnax  Heilprin,  op. 

cit.  p.  106,  pi.  15,  figs.  36,  36  a.     Miocene  of  Florida. 

This  group  was  described  by  Gabb  from  inmiature  specimens,  and  no 
perfect  specimen  has  hitherto  been  figured,  for  which  reason  a  good  deal  of 
doubt  has  rested  upon  it. 

At  first,  when  I  examined  young  specimens  of  a  genuine  Orthaulax,  I  was 
struck  by  their  resemblance  to  Leiorliynus  Gabb,  and  at  once  suspected  that 
the  latter  was  only  a  young  specimen  of  the  former.  But  on  examining  the 
type-species  of  Leiorhymts  I  found  that  this  was  not  the  case,  since  that  shell 
bore  evidences  of  maturity,  has  a  thickened  and  lirate  lip,  is  not  self-envel- 
oped by  the  last  whorl,  and  has  numerous  varices.  It  is,  in  short,  a  form  which 
permanently  retains  some  of  the  external  features  of  immature  Orthaulax 
while  adding  to  them  others  which  are  not  found  in  Orthaulax. 

The  genus  Wagueria  of  Heilprin  is  founded  on  characters  which  are  simply 
part  of  the  process  of  mineralization.  The  type  of  IVagneria  is  a  siliceous 
pseudomorph  ;  the  very  thick  coating  of  the  spire  having  been  only  partially 
replaced  by  silica,  thus  leaving  a  hollow,  geodic  dome  analogous  to  nothing 
in  the  original  shell. 

A  similar  state  of  affairs  is  found  in  many  of  the  fossils  of  that  locality, 
which  present  a  thickness  too  great  to  permit  of  solid  silicification.  All  the 
corals,  some  of  the  Turritellas,  etc.,  offer  examples  of  this  kind.  For  the 
rest,  the  relation  of  his  shell  to  Orthaulax  was  not  overlooked  by  Prof 
Heilprin,  though  he  was  misled  by  the  state  of  his  material.  The  name 
IVagneria  in  any  event  was  preoccupied,  and  if  the  genus  had  proved  valid 
another  name  would  have  had  to  be  substituted. 

Orthaulax  is  almost  intermediate  between  Rostcllaria  aiui  Strombus.  It 
differs  from  Hippochrenes  Montfort,  to  which  it  was  referred  b;-  Guppy  and 
Zittel,  in  the  following  characters: 

It  has  not  the  long,  anteriorly  produced  pillar,  nor  the  widely  expanded 
outer  lip  ;  Uippochrene.^  has  the  last  whorl,  when  adult,  posteriorly  extended 
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to  the  tip  of  the  spire,  marking  the  conclusion  of  its  growth  ;  Ortliaiilax 
while  very  young  has  the  whorls  gradually  ascending  upon  the  normal  ju\e- 
nile  spire  by  such  an  expansion,  which,  when  developed,  is  continuous,  en- 
veloping the  whole  spire,  coiling  round  and  round  it  as  the  whorls  grow,  and 
completely  concealing  the  whole  of  the  spire,  nothing  but  the  outside  of  the 
last  whorl  being  visible  in  an  adult  specimen. 

Orthaulax  pugnax  Heilprin. 
Plate  8,  figures  5,  8. 
Wagneria  pug7iax  Heilprin,  Trans.  Wagner  Inst.  i.  p.  105,  pi.  15,  figs.  36,  36  a,  18S7. 
Tampa  silex-beds  at  Ballast  Point  (Lower  Miocene). 

No  perfect  specimen  of  this  species  has  yet  been  found.  The  restoration 
of  the  outer  lip  and  anterior  end  in  the  figures  was  made  by  following  the  in- 
dications of  the  incremental  lines  on  the  siliceous  pseudomorph.  They  are 
probably  not  far  from  the  truth,  but  this  awaits  confirmation.  The  thin  outer 
lip  is  almost  always  broken ;  out  of  more  than  a  hundred  specimens  of  the 
Chipola  Orthaulax  only  two,  and  those  not  adult,  showed  the  form  of  the 
outer  lip.  It  has  not  the  anterior  sinus  found  in  Strovibtis  near  the  canal.  The 
anterior  end  was  probably  recurved  somewhat.  In  a  perfect  specimen  the 
whole  spire  would  be  covered  by  the  posterior  prolongation  of  the  outer 
whorl,  and  the  channel  from  the  posterior  commissure  of  the  aperture  would 
run  to  or  nearly  to  the  apex  of  the  spire.  None  of  the  fragments  I  have  seen 
are  sufficiently  near  the  Santo  Domingo  species  to  render  it  likely  that  they 
are  the  same.  0.  inornata  appears  to  be  much  more  slender  and  elongate, 
and  with  a  more  elevated  and  conical  spire.  There  is  always  a  heavy  callus 
on  the  body  in  front  of  the  post-apertural  channel.  In  the  very  young  the 
spire  is  shorter  than  in  0.  Gabbi,  reversing  the  conditions  of  the  adult. 

Orthaulax  Gabbi  11.  s. 
Plate  12,  figures  5,  5  a,  5  b. 

Lower  Miocene  bed  of  Alum  Bluff,  and  Chipola  beds,  VV.  Florida. 

Shell  large,  solid,  many-whorled  ;  in  the  very  young  (Fig.  5)  smooth  and 
polished,  except  for  incremental  lines  and  a  few  faintly  impressed  spiral  lines 
anteriorly;  nucleus  small,  polished,  glassy,  not  differentiated  from  the  rest  of 
the  shell  ;  early  whorls  with  a  very  distinct,  not  channelled  suture ;  the  whorl 
in  front  of  it  slightly  turrited;  each  whorl  after  the  third  has  three  slightly 
elevated,  narrow,  rounded  varices,  somewhat  irregularly  spaced,  so  that  they 
do  not  follow  each  other  continuously  down  the  slope  of  the  spire;  about  the 
end  of  the  eighth  whorl  the  posterior  edge  of  the  outside  whorl  begins  to  be 
prolonged  backward  more  and  more  as  the  shell  grows,  so  that  the  suture 
thus  formed  makes  an  irregular  spiral  line  ascending  the  spire  over  the  ante- 
cedent whorls  until  by  about  the  tenth  turn  the  whole  of  the  spire  is  en- 
veloped, as  well  as  any   barnacles,  vermetus,  or  other  semiparasitic   growth 
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u  hicli  may  have  become  attached  to  tlie  surface  of  the  spire  ;  the  anterior  part  of 
the  sliell  has  the  shape  of  Lciorliynns,  the  pillar  is  rather  thick  and  sh'glitly  re- 
curved, with  a  moderately  distinct  fascicle;  tlic canal  moderately  wide,  shorter 
than  the  pillar  ;  the  outer  lip  simple,  sharp,  a  little  thickened  at  the  res'ting- 
stages,  but  not  Urate  internally  ;  body  with  a  moderate  callus,  which  at  the 
resting-stages  is  considerably  enlarged,  so  that  when  the  whorl  comes  to  grow 
over  it  (as  it  is  not  absorbed)  it  produces  an  irregularity  somewhat  like  a 
\arix  ;  the  whorls  are  ovately  rounded,  smooth,  except  for  occasional  trans- 
\crse  undulations  due  to  irregularities  of  growth,  and  polished;  no  indications 
iif  color-pattern  have  been  observed. 

The  adolescent  form  (Figs.  5  a,  5  b)  a  good  deal  resembles  a  Stroiiibus,  ex- 
cept that  the  anterior  sulcus  of  the  outer  lip  behind  the  canal  is  absent  or  repre- 
sented only  by  the  faintest  wave  in  the  margin;  the  spire  is  entirely  enveloped 
by  the  backward  prolongation  of  the  last  whorl,  except  at  the  tip,  where  the 
envelope  is  usually  a  little  eroded  or  defective ;  there  appears  to  be  a  resting- 
stage  at  every  two-thirds  of  a  revolution  of  the  whorl  around  the  axis,  for 
which  reason,  looking  down  on  the  spire,  the  outline  of  the  shell  transverse 
to  the  axis  is  subtriangular  or  three-sided  ;  the  outer  lip  is  simple,  rather 
sharp-edged,  and  very  slightly,  if  at  all,  recurved ;  it  extends  backward  to  the 
tip  of  the  spire,  near  which  it  recedes  somewhat  from  its  parallelism  with  the 
a.xis  ;  at  the  shoulder,  also,  it  is  slightly  excavated  and  thickened;  the  body  is 
smooth,  with  a  moderate  callus,  which  becomes  thicker  near  the  shoulder ;  at 
the  shoulder,  in  front  of  the  excavation  above  noted,  it  becomes  very  thick, 
and  is  continued  on  to  the  spire  parallel  with  the  outer  lip,  and  very  near  it,  so 
that  between  the  two  is  a  narrow,  flexuous  groove  of  considerable  depth  ; 
when  the  shell  begins  to  grow  again  the  whorl  is  carried  over  this  ridge,  which 
is  not  absorbed,  and  the  surface  is  thus  rendered,  as  it  were,  varicose  ;  the  canal 
is  short,  strongly  recurved,  with  a  remarkably  deep  siphonal  sulcus,  so  that 
the  end  of  the  pillar  .stands  forward  in  a  marked  way ;  on  the  shoulder,  half 
way  around  the  shell,  is  an  ill-defined,  narrow  ridge,  which  ceases  a  little  way 
behind  the  lip.  The  dimensions  of  the  figured  specimen  are  :  Lon.  68.0 ;  max. 
lat.  35.0  mm. 

The  adult  form  differs  from  the  adolescent  by  the  disproportionate  strength 
'  'f  the  ridge  at  the  shoulder,  by  which  the  surface  behind  the  ridge  has  become 
llattish  as  in  a  Cassis,  but  more  irregular,  and  the  width  at  the  shoulder  has 
increased  in  proportion  to  the  total  length.  No  entirely  complete  .specimen 
of  the  adult  has  been  found,  but  from  the  numerous  fragments  the  proportions 
can  be  approximately  determined.  The  max.  diam.  is  74.0,  and  the  length 
about  1 1 0.0  mm,  of  which  15.0  mm.  are  behind  the  shoulder,  while,  in  the 
specimen  only  68.0  mm.  long,  there  are  17.0  mm.  of  length  behind  the 
shoulder. 

This  species  appears  abundantly,  though  in  a  poor  state  of  preservation, 
in  the  lower  bed  at  Alum  Bluff,  and  in  the  Chipola  beds  to  the  westward.  The 
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group  in  America  would  seem  to  be  characteristic  of  the  lower  beds  of  the 
Southern  Miocene,  as  far  as  our  present  knowledge  permits  us  to  judge. 

I  have  observed  that,  occasionally,  the  ridge  on  the  shoulder  in  young 
specimens  is  represented  by  a  nodule  rather  than  a  ridge. 

The  essential  difference  between  Ortliaidax  and  Hippoclircncs,  Calyptio- 
phorus,  Riniclla,  etc.,  is  that  the  involution  of  the  spire,  once  commenced,  is 
carried  on  by  the  posterior  edge  of  the  last  or  growing  whorl  continuously 
from  the  young  condition  in  Orthaii/ax  ;  while  in  the  others  the  spire  remains 
normal  until  the  shell  reaches  its  adult  state  and  then,  with  the  changes  in  the 
mantle,  which  incite  the  deposition  of  the  thickened  and  enlarged  outer  lip, 
a  process  is  developed  at  the  posterior  commissure  of  the  aperture  and  man- 
tle, which  deposits  enamel  on  the  spire  against  which  it  lies,  and  it  thus  forms 
a  gutter,  sometimes  straight,  sometimes  recurved,  in  which  it  is  sheltered  ; 
apart  from  this  the  spire  is  enveloped,  if  at  all,  not  by  any  expansion  of  the 
lip,  but  by  a  deposit  of  enamel  which  covers  the  whole,  as  frosting  does  a  cake, 
without  any  relation  to  the  coil  of  the  shell  considered  as  an  organic  product. 
Strip  off  the  whole  involving,  continuous  enamel  from  Ca/jpirop/io7-ns  and  the 
whorls  will  remain  intact;  strip  off  the  equivalent  deposit  in  Orthanlax  a.nd 
the  shell  itself  is  destroyed.  The  latter,  so  far  as  its  structure  is  concerned, 
is  more  nearly  like  an  involute  Tcrcbelhnn  (such  as  T.  sopititm  Brandcr,  fig- 
ured by  Zittel)  than  like  the  enamelled  Calyptroplwnts  or  winged  Hippoclircncs. 

The  latter  wait  until  they  have  attained  their  majority  and  then  spread 
their  outer  lips  and  lay  down  their  enamel,  once  for  all.  In  Orthaulax  the 
involution,  as  in  Cz^?//«w,  begins  before  maturity  and  continues  with  the  growth 
of  the  shell  without  regard  to  its  age  or  periodical  resting-stages.  In  this 
particular  it  is  clearly  distinguished  from  any  other  group  included  in  the 
Strouibidce,  excepting  the  sufficiently  distinct  Tcrcbelhnn. 

Subgenus  Rimella  Agassiz. 
Rimella  Smithii  n.  s. 
Plate  lo,  figures  4,  6. 

Upper  Eocene  at  Martin  Station,  Marion  County,  Florida,  and  at  Rich- 
ard's quarry,  Ocala,  Florida.- 

Sliell  small,  slender,  subfusifonn,  with  an  acute  spire  and  nine  or  ten  gently 
rounded,  reticulated  whorls  ;  each  whorl  has  one  prominent,  thick,  rounded 
varix,  over  which  the  sculpture  passes  unchanged,  but  the  adult  shell  termi- 
nates in  an  elaborate  sharp-edged  lip  and  gutter  as  in  ordinary  Rimella  ;  spiral 
sculpture  of  numerous  regular,  rounded,  even  threads,  with  subequal  inter- 
spaces covering  the  whole  shell ;  transverse  sculpture,  first,  of  the  aforesaid 
varices,  which  are  not  regularly  spaced,  but  are  found  one  on  each  whorl  tn 
the  very  apex,  representing  resting-stages  ;  secondly,  of  numerous  (mi  the 
penultimate  whorl  about  30)  rather  sharf),  elevated  ridges,  with  wider  inter- 
spaces extending  clear  across  the  whorls  and  overridden,  without  nodulntion, 
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b\-  the  spirals  ;  lastly,  b\'  very  fine,  close,  even,  little-elevated  ridges  with  equal 
interspaces,  covering  the  whole  surface,  but  only  visible  where  it  is  well  pre- 
served ;  suture  well  marked;  pillar  stout,  a  little  recurved;  canal  short; 
aperture  narrow,  pointed  at  each  end  ;  outer  lip  prominent,  varicose,  con- 
stricted in  the  middle,  inside  thickened  and  contracted  ;  body  with  a  thick, 
elevated  callus  ;  these  two  masses  of  callus  approach  and  nearly  meet  behind, 
being  barely  separated  at  the  posterior  commissure,  behind  which  the  gutter 
widens  somewhat  with  elevated  sides,  and  is  continued  nearly  to  the  apex  of 
the  spire  and  recurved  on  the  other  side  for  a  short  distance.  Max.  Ion.  of 
shell  24.0  ;  max.  lat.  lO.o  mm. 

The  specimen  from  Martin  Station  was  a  siliceous  pseudomorph,  the 
Ocala  specimen  was  a  mold,  both  imperfect,  but  affording  the  above  cliaracters 
by  combination.  There  is  no  other  American  species  resembling  it  at  all 
nearly,  so  that  comparisons  are  unnecessary. 

Genus  STROMBUS  Linn6. 

This  genus,  derived  from  Linneus,  who  gave  it  a  name  of  very  ancient 
date,  but  which  had  not  previously  been  restricted  to  a  natural  group,  was  re- 
vised by  Lamarck,  whose  sole  example  (Prodrome,  ijgg)  was  S.  pitgi/is  "L., 
which  must  be  regarded  as  the  type.  The  characters  of  the  group  in  the 
Lamarckian  sense  intergrade,  so  that  it  is  difficult  to  divide  the  genus  into  sec- 
tions. The  typical  species  has  an  unguiculate  operculum  strengthened  by  a 
midrib,  and  having  its  thin  outer  edge  sharply  serrate  with  angular  retrorse 
prickles.  Nearly  related  species  {S.  iiiermis  Swainson,  S.  bituberculatus 
Lamarck)  have  both  edges  of  the  operculum  entire  and  smooth,  so  that  the 
character  used  by  Gabb  to  separate  the  StrombidcB  into  subfamilies  is  not  of 
more  than  specific  rank.  The  liration  of  the  outer  lip,  which  is  present  in  5. 
pHgilis  of  Eastern  America,  is  absent  in  its  west-coast  analogue  5.  gracilior. 
A  remarkable  character  which  I  have  not  seen  alluded  to  by  anybody  is  the 
development  in  many  Strombs  of  elevated  and  complex  plaits  at  the  posterior 
commissure  of  the  aperture,  though  there  are  none  on  the  anterior  part  of  the 
pillar.  In  accordance  with  the  hypothesis  broached  in  the  earlier  portion  of 
this  paper,  I  regard  this  development  as  closely  related  to  the  posterior  expan- 
sion and  attendant  filament  of  the  mantle  in  this  genus,  especially  as  it  is  more 
marked  in  species  which  have  a  wide  posterior  expansion  (5.  galhis  L.,  S. 
bituberculatus  Lam.,  5.  costatiis  Gmelin)  than  in  closely  related  forms  in  which 
the  expansion  is  less  (5.  pugilis,  S.  iiiermis  Swainson,  5.  integer  Swainson), 
whether  these  forms  be  regarded  as  distinct  species  or  not.  Furthermore, 
these  ridges  are  more  numerous  and  more  emphatic  (though  not  always  as 
elevated)  in  the  young  shell  with  a  narrow  aperture,  wiiere  the  mantle  when 
withdrawn  is  much  compressed,  than  they  are  in  the  .same  shell  when  adult, 
when  the  aperture  is  expanded  and  the  retracted  mantle  has  more  room. 

These  plaits  are  best  shown  by  sections  of  the  adult  shell  exposing  the  in- 
terior of  the  whorls. 
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To  understand  the  relations  of  our  fossil  species  it  is  necessary  to  have  a 
clear  idea  of  the  recent  forms.  The  Pacific  species  are  closely  related  to  the 
Atlantic  species,  and  doubtless  of  the  same  ancestry.  5.  gracilior  and  S. 
pugihs,  S.  granulatus  and  bitubciritlatus,  S.  pcnivianiis  and  costatiis  march  in 
pairs. 

In  the  Atlantic  and  Antillean  region  we  have  the  typical,  pinkish,  rather 
small,  sharply  tuberculate,  unicolored  S.  pugilis.  To  the  north,  and  especially 
in  the  Floridian  region,  this  becomes  larger,  maculated  with  dark  brown  in 
bands,  zigzags,  or  even  entirely  brown ;  the  tubercles  are  less  marked 
relatively  to  the  size  of  the  shell,  and  in  the  variety  alatus  disappear 
altogether.  At  present,  in  the  southern  and  western  Antilles,  and  on  the 
north  coast  of  South  America,  there  are  no  5.  pugilis  with  zigzag  brown 
markings.  But  in  the  Miocene  of  Haiti  and  Jamaica  the  fossil  5.  proxinnts 
Sby.  {pugiloidcs  Guppy  +  avihigutis  Sowerby)  shows  the  zigzags  very  plainly. 

A  good  many  fossils  ha\-c  been  referred  to  S.  pugilis  which  should  be 
placed  elsewhere. 

Beside  the  well-known  S.  gigas  L.,  living  in  the  West  Indies  and  South 
Florida,  and  fossil  in  the  Miocene  of  Santo  Domingo  (Gabb),  we  have  in  tlic 
present  fauna  5.  gallns  L.,  ,S".  Intuberculatus  Lamarck,  and  a  group  of  forms, 
including  the  short,  heavy  C.  costatus  Gmelin  {accipitriuus  Lamarck),  with  a 
few  large  tubercles  on  the  back ;  the  light,  slender,  more  elongate  and  not 
very  large  inermis  of  Swainson,  with  a  few  small,  regular  tubercles  on  the 
shoulder,  and  the  outer  surface  marbled  with  brown;  and  lastly,  the  large, 
solid,  white  S.  integer  of  Swainson  found  on  the  Bahamas  Banks  and  some  of 
the  Floridian  Keys.  A  dwarfish  specimen  of  this  has  been  named  S.  hai- 
tensis  hy  Sowerby,  from  the  Haiti  Miocene,  and  erroneously  referred  to  S. 
bituberculatus  by  Gabb.  The  variation  among  the  members  of  this  group  is 
obviously  great,  and  they  may  perhaps  all  be  regarded  as  varieties  of  one 
species  ;  but  without  attempting  to  settle  that  question  here,  for  convenience, 
I  shall  refer  to  the  varieties,  if  such  they  are,  as  if  they  were  species.  Add 
to  this  list  S.  Leidyi  Hp.,  and  we  have  enumerated  all  the  .species  of  true 
Strombus  which  have  been  referred  to  in  connection  with  the  paleontology  of 
North  America,  beside  several  which  are  not  known  in  a  fossil  state.  For 
this  list  I  am  now  able  to  give  an  amended  schedule  as  follows  :  Upper  Eo- 
cene, one  species  ;  Lower  Miocene,  two  species  ;  Pliocene,  two  species. 

Strombus  albirupianue  n.  s. 
Plate   12,   figures  2,   lo. 
Upper  Eocene  (Jackson)  white  limestone  overlying  the  Claiborne  sands  at 
Claiborne  Bluff,  Alabama. 

Shell  of  six  or  more  whorls;  nuclear  part  lost;  whole  surface  spirally 
sculptured  with  feeble,  elevated  ridges,  with  wider  interspaces  ;  the  ridges  or 
threads  coarser  in  front  of  the  suture  and  near  the  canal ;  transverse  sculpture 
on  the  early  whorls  of  obscure  ribs,  chieflj^  apparent  as  stout  tubercles,  which 
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i>a  the  later  whorls  are  more  or  less  vertically  flattened  and  may  number  ten 
to  fourteen  or  more  on  the  last  whorl ;  whorls  turrited  by  the  shoulder,  which 
on  the  last  whorl  is  subcarinate,  with  the  tubercles  on  the  carina,  behind  which 
the  shell  is  somewhat  excavated,  the  surface  rising  and  somewhat  appressed 
at  the  suture,  which  is  very  distinct ;  aperture  narrow,  not  extended  behind 
the  carina  of  the  body-whorl,  toward  which  the  expanded  lip  rises  a  little  from 
the  line  of  the  shoulder,  which  last  angulates  the  aperture  ;  outer  lip  hardly 
reflected,  somewhat  thickened  internally  ;  inner  lip  lightly  coated  with  callus, 
Urate  behind,  with  small  but  distinct  lirse  ;  pillar  a  little  twisted,  with  a  faint 
siphonal  fascicle ;  genital  sulcus  of  the  outer  lip  distinct,  small  and  rather 
deep,  quite  anteriorly  placed.  Max.  Ion.  of  shell  somewhat  exceeding  55.0  ; 
max.  lat.  26.0  mm. 

This  interesting  form  is  remarkable  for  its  narrow  form,  which  gi\es  to  the 
molds  by  which  we  know  it  somewhat  the  appearance  of  those  of  Conus. 
The  molds  give  a  deceptive  look  of  height  to  the  spire  ;  when  gutta-percha 
casts  are  taken,  it  is  seen  to  be  of  about  the  usual  height  in  iT.  pugilis  and 
other  allied  species.  It  is  intimately  related,  as  will  be  seen,  to  the  Lower 
Miocene  species  which  succeed  it,  through  which  its  kinship  to  the  recent 
species  may  apparently  be  traced. 

The  type-specimens  in  the  National  Museum  were  received  from  the 
.Vmerican  Museum  of  Natural  History  at  New  York,  through  Prof  R.  P. 
Whitfield,  and  specimens  of  the  species  are  undoubtedly  contained  in  the  New 
\'ork  collection. 

Strombus   Aldrichi  n.  s. 
Plate  12,  figures  i,  4. 

Lower  Miocene  of  the  Chipola  beds,  at  Ten-Mile  Creek,  one  mile  west  of 
Hailey's  Ferry  ;  and  on  the  Chipola  River,  one  mile  below  ]5ailey's  F'err)-, 
West  P"lorida,  Burns. 

Shell  of  moderate  size,  with  about  nine  whorls,  of  which  two  are  small, 
smooth  and  nuclear ;  subsequent  whorls  spirally  threaded  and  ribbed  or  tu- 
berculate  at  the  shoulder ;  spirals  fine,  variable,  most  threadlike  on  the  early 
whorls,  on  the  last  whorl  wavy  and  obsolete  ;  early  whorls  transversely  ribbed 
with  10-14  small,  rounded  riblets,  which  gradually  become  fewer  and  more 
nodulous  until  nothing  but  the  nodules  are  left ;  on  the  first  half  of  the  last 
whorl  the  nodules  are  obsolete,  on  the  second  half  there  are  three  or  four 
large  nodules  much  larger  than  any  others  on  the  shell ;  behind  the  shoulder 
the  shell  is  slightly  excavated  and  the  suture  distinctly  appressed  and  some- 
times marginated  by  a  few  e.xtra  large  spirals  in  front  of  it ;  in  the  vicinity  of 
the  last  nodule  the  posterior  edge  of  the  last  whorl  is  produced  backward  until 
it  reaches  the  second  or  third  whorl,  counting  backward  ;  on  the  back  of  the 
last  whorl  are  often  a  few  feeble,  elevated,  irregular  waves  or  obscure  tubercles 
midway  between  the  shoulder  and  the  canal,  recalling  the  stronger  and  more 
numerous   waves   in   S.  granulatits ;    aperture    narrow,    produced   backward, 
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squarish  behind,  with  a  groove  at  the  commissure  and  an  obscure  subsutural 
ridge  ;  outer  Hp  in  front  of  the  angle  nearly  straight,  smooth  inside,  or  with  a 
few  faint  granulations  or  lirations  anteriorly;  genital  sulcus  well  marked; 
canal  short,  recurved  ;  body  with  a  wide  and  moderately  thick  coat  of  callus, 
but  no  lirjE.     Max.  Ion.  of  shell  62.0:  max.  lat.  36.0  mm, 

This  fine  species  forms,  in  its  characters,  a  sort  of  transition  from  5.  albi- 
ritpianiis  toward  5.  pugilis  and  5.  gramdatus  of  the  recent  fauna,  being  more 
like  the  latter  than  the  former.  It  is  also  recalled  by  the  5.  Bonellii  Brogn,  of 
the  European  Miocene  (Dax,  Vienna  Basin),  which  is  a  larger  and  less  elegant 
species.  S.  Aldrichi  cannot  be  regarded  as  a  link  in  the  ancestral  chain  of  5. 
pugilis,  since  the  latter  was  already  in  existence  in  the  Haitian  Miocene,  but 
its  relations  to  5.  gramdatus  are  closer.  At  all  events,  it  combines  characters 
which  in  recent  species  seem  to  be  parted  among  several  specific  forms. 

This  species  is  very  abundant  in  the  Chipola  beds,  holding  there  much 
such  a  place  as  S.  pugilis  does  at  some  points  on  the  Floridian  coast  to-day. 
It  varies  very  much  as  pugilis  does,  having  varieties  corresponding  to  var. 
alatus  and  other  mutations  of  pugilis.  The  strength  and  to  some  extent  the 
character  of  the  spirals  on  the  last  whorl  varies  :  sometimes  we  have  two  sets  of 
coarser  and  finer  wavy  grooves,  with  wider,  flattish  interspaces  ;  sometimes  the 
fine  grooves  are  obsolete  and  the  sculpture  is  of  wide,  well-marked,  rounded 
channels,  with  rounded,  not  much  elevated  ridges  between  them.  The  sculpt- 
ure of  the  young,  as  might  be  expected,  is  more  uniform,  and  the  species  is 
sufficiently  characteristic  to  be  easily  recognized,  even  in  its  most  extreme 
variations. 

Strombus  chipolana  n.  s. 
Plate  4,  figure  i. 
?  ?  Stronibits  bifrons  Sowerby,  Quart.  Journ.  Geol.  Soc.  vi.  p.  49,  pi.  9,  fig.  9,  1S50. 

Chipola  beds,  with  i)".  Aldrichi,hut  less  common.  Ballast  Point  silex-beds, 
Tampa,  Florida. 

Shell  with  nine  or  ten  whorls,  of  which  about  two  are  small,  smooth  and 
nuclear,  the  others  ribbed,  varicose,  tuberculate  and  spirally  sculptured  ;  early 
whorls  with  twelve  or  more  narrow,  rounded  ribs,  gradually  becoming  angular, 
tuberculate,  larger,  and  finally  tubercles  pure  and  simple,  of  which  there  are 
nine  or  ten  on  the  shoulder  of  the  last  whorl,  the  last  or  penultimate  being 
the  most  prominent  of  all ;  spiral  sculpture  of  rounticd  threads,  becoming 
gradually  obsolete,  and  on  the  last  whorl  narrower  and  more  distant  than  in 
S.  Aldrichi  in  most  cases,  but  varying  much  as  in  that  species  ;  spire  variable 
in  height,  sometimes  high  and  slender  as  in  the  silex-fossil  figured,  but  gen- 
erally much  the  same  proportions  as  in  S.  Aldrichi ;  last  whorl  attenuated 
anteriorly;  shoulder  tess  excavated  and  less  regular  than  in  Aldrichi,  usually 
with  two  more  prominent  threads  in  front  of  the  somewhat  ajipressed  suture; 
outer  lip  widest  behind,  little  ascending,  not  reaching  tlic  suture  at  the  begin- 
ning of  the  last  whorl  ;  commissure  deep,  narrow,  not  grooved  ;  there  is  no 
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subsutural  ridge,  but  on  the  body  behind  are  four  or  fi\e  lira; ;  outer  lip 
angulated  and  widest  at  the  shoulder,  simple,  a  row  of  small,  short  lira;  within 
it  as  in  dwarf  specimens  of  .S.  bitiibcrcidatus  ;  pillar  with  a  thin  callus,  sharply 
recurved  in  front  with  a  distinct  fasciole ;  canal  narrow,  much  recurved, 
obliquely  truncate;  genital  sulcus  distinct;  last  whorl  sometimes  wavy  on 
the  back  as  in  ^S".  iuteo^er.  Max.  Ion.  of  adult  shell  70.0 ;  max.  lat.  45.0  mm. 
This  form  recalls  the  smallest  specimens  of  5.  bihibcrailatus  and  is  the 
analogue  of  S.  coronaUis  Defrance,  of  the  European  Miocene,  but  is  consider- 
ably smaller.  It  is  much  less  common  than  5.  Aldriclii,  from  which  it  may 
readily  be  distinguished  by  its  non-ascending  posterior  lip,  its  lirate  body 
and  throat  and  the  general  form  of  the  aperture.  It  transmits  seveial  of  the 
features  of  S.  albirnpiantis,  and  we  fancy  that  they  seem  to  reappear  in  the 
recent  S.  bitubcrculattts  Lam.  It  may  possibly  be  identical  with  Sowerby's 
S.  bifrons,  but  which  is  a  much  smaller  shell,  of  which  the  aperture  has  not  been 
figured.     The  differences  appear  too  great  to  unite  them  without  more  data. 

Strombus  pugilis  Linn^. 
Slrombus  pugilis  Linn6,  Syst.  Nat.  xii.  p.  1209;  Gmelin,  S.    N.,  p.  3512;  Dillwyn,  Cat. 

Rec.  Sh.  ii.  p.  664,  1817. 
Strombus  a/a/us  Gmelin,  op.  cit.  p.  3513. 
Slrombus  Stoanii  Leach,  Zool.  Miscel.  i.  pi.  22,  1814. 
Strombus  ambiguus  Sowerby,  Quart.  Journ.  Geol.  Soc.  vi.  p.  49,  1S50. 
Slrmnbus proximus  Sowerby,  op   cit.  p.  49,  pi.  9,  fig.  8,  1850. 
Strombus  pugilis  Guppy,  op.  cit.  xxii.  p.  2S7. 
Strombus  fragilis  Moore,  op.  cit.  xix.  p.  511. 

Strombus pugiloides  Guppy,  Geol.  Mag.,  decade  ii.  vol.  i,  p.  442,  1S74. 
Strombus proximus  Guppy,  Quart.  Journ.  Geol.  Soc.  Nov.,  1876,  p.  521. 
Strombus  pugilis,  var.  alatiis,  Heilp.,  Trans.  Wagner  Inst.  i.  p.  86,  1887. 

Miocene  of  Haiti,  Jamaica,  Anguilla,  and  Costa  Rica  (var.  proxiiiiiis  [Sby.] 
Guppy).  Pliocene  of  Costa  Rica  and  of  South  Florida  at  Myakka  River, 
Shell  Creek,  Alligator  Creek,  and  on  the  Caloosahatchie  River  (typical  form 
and  var.  a/atiis).  Post-Pliocene  of  Red  Bluff,  North  Creek  and  West  Florida, 
generally  of  South  and  North  Carolina  as  far  as  Cape  Hatteras. 

If  we  examine  a  full  geographical  series  of  this  species,  we  shall  notice  at 
once  that  the  southern  specimens  are  smaller,  with  sharper  and  more  promi- 
nent spines,  and  of  a  uniform  rufous-pink  color.  The  northern  specimens  are 
much  larger,  variegated  externally  with  rich  dark  brown,  and  with  relatively 
shorter  spines.  The  presence  or  absence  of  spines  is  a  feature  probably  related 
directly  to  the  environment  as  previously  described  in  the  case  of  Mcloiigcna 
corona.  The  variety  without  them  seems  more  common  in  Florida  than  in 
the  Antilles,  and  forms  the  variety  alatns  of  Gmelin.  But  a  spineless  variety 
is  also  found  in  the  South.  In  the  Pliocene  of  Florida  the  var.  alatiis  is  more 
common  by  far  than  the  spiny  form,  but  both  are  found  there.  In  the  Antil- 
lean  Miocene  the  vnucty  proximus  Sby.  preserves  sometimes  the  dark  zigzag 
lines  of  color  which  at  the  present  time  are  peculiar  to  northern   specimens. 
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The  fossils  have  the  size  of  the  living  pugilis  of  the  same  waters,  and  are 
partly  spiny  and  partly  smooth.  The  S.  gracilior  is  a  member  of  this  stock, 
ancestors  of  which  evidently  migrated  from  the  Antillean  region  before  the 
communication  between  the  two  oceans  was  closed.  It  preserves  the  small 
size  and  rufous  tint  of  the  Antillean  type,  and  though  it  reaches  quite  as  far 
north  on  the  Pacific  as  the  latitude  of  Florida,  shows  no  disposition  to  take 
on  the  brown  ornamentation  of  the  Floridian  forms  oi  pugilis.  Another  link 
between  the  S.  proxivins  and  the  recent  S.  gracilior  is  afforded  by  the  smooth 
outer  lip  common  to  both.  The  liration  of  the  outer  lip  I  have  not  seen  at 
all  in  the  Miocene  shells,  it  is  occasional  but  rare  and  exceptional  with  the 
Pliocene  specimens,  while  the  living  shells  when  fully  adult  always  exhibit 
traces  and  generally  strong  lirse.  The  Pliocene  alatus  are  as  large  as  the  re- 
cent ones,  and  so  are  the  spiny  specimens.  In  the  Caloosahatchie  beds  the 
specimens  appear  at  all  levels,  but,  like  other  shallow-water  .species,  are  more 
abundant  near  the  top,  which  was  deposited  in  very  shallow  water. 

Strombus  Leidyi  Heilprin. 
S/rombiii  Leidyi  Heilp.,  Trans.  Wagner  Inst.  i.  pp.  85,  103,  pis.  6,  7,  i<S87. 

Co//oi6issp.  {princeps)  Heilp.  MS.,  Proc.  Acad.  Nat.  Sci.  Phil.  1886,  pp.  12,  227,  oliiii.   Am. 
Nat.  XX.  p.  754,  Aug.  1886;  young  shell.     (Not  described.) 

Pliocene  of  the  Caloosahatchie  beds. 

This  species  resembles  .9.  inermis  and  .9.  integer  of  the  recent  fauna,  to 
which  it  is  evidently  related,  but  the  young  shells  are  entirely  distinct,  and 
whatever  be  the  fate  of  the  group  of  forms  arrayed  under  the  head  of  cosiatns, 
integer,  etc.,  there  can  be  no  doubt  of  the  distinctness  of  this  one.  The  very 
young  shell  has  a  small,  smooth  nucleus  of  about  two  whorls,  followed  by 
about  twelve  sculptured  whorls.  Normally  the  earlier  ones  are  finely,  spirally 
threaded  all  over,  each  whorl  with  four  little-prominent  varices,  between 
which  are  several  narrow  riblets  still  less  elevated.  The  whorls  appear  closely 
appressed  at  the  suture,  and  flattened  or  even  a  little  excavated  in  the  adoles- 
cent shell.  In  the  latter  it  may  be  seen  that  there  is  really  a  deep,  narrow 
channel  at  the  suture  ;  the  body-whorl  is  sharply,  spirally  sulcate,  with  wider, 
flat  interspaces,  and  there  is  a  broad  band  of  sharp,  subsutural  lirations,  fine 
and  close  together  like  a  skein  of  coarse  silk,  wound  around  the  body  of  the 
shell.  The  shell  in  this  state  is  remarkably  like  a  Conorbis,  and  if  supposed 
to  be  adult  would  be  pronounced  to  belong  to  that  genus  by  any  conchoiogist. 
Tiie  pillar  is  remarkably  straight  for  a  strornb,  which  enhances  the  decei^tion. 
The  heiglit  and  acuteness  of  the  spire  vary  a  good  deal,  as  in  all  stronibs, 
and  so  does  the  nodulation  on  the  back.  I  have  examined  a  good  many  speci- 
mens of  the  variety  integer,  which  is  common  on  the  Bahamas,  and  even 
reaches  some  of  the  Florida  Keys.  It  is  closely  related  to  inermis,  and 
neither  has  any  subsutural  lirae.  The  variety  eostatJis  or  aceipitrinns,  how- 
ever, shows  a  narrow  band,  but  much  less  marked  than  in  the  fossil,  while  ihc 
aperture  is  of  an  entirely  different  shape. 
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PLATE  I. 

Note. — The  figures  immediately  preceding  the  page-reference  represent  the  actual 
length  in  millimeters  of  the  longest  dimension  of  the  specimen  as  seen  in  the  figure,  unless 
otherwise  specified.  The  drawings  having  been  made  at  various  times,  it  has  happened 
that  the  real  size  of  the  specimens  bears  no  constant  relation  to  the  size  of  the  figures  repre- 
senting them,  and  a  smaller  species  may  be  represented  by  a  larger  figure  than  that  of 
some  other  actually  larger  species.  The  numerals  in  the  explanation,  therefore,  give  the 
e.xact  length  of  the  greatest  dimension,  whether  breadth  or  heiglit,  enal)ling  the  sizes  to  be 
compared  without  having  to  refer  back  to  the  various  descriptions  in  the  text. 

Figs.  I,  I  a.     Helix  Diespiter  Dall  ;  iS.o  ;  p.  lo. 

Figs.  2,  2a.     Helicina  baltista  Dall  ;  lo.o  ;  p.  3. 

Fig.  3.     Lioplax floridana  Dall  ;  7.5  ;  p.  3. 

Figs.  4,  4  a,  4  b.     Helix  criisla  Dall  ;  fragment  ;  p.  9. 

Figs.  5,  5  a.     Helix  adaiimis  Dall  ;  9.  i  ;  p.  12. 

Fig.  6.     Strophia  anodonta  v&r.  floridana  Dall  ;  22.0  ;  p.  13. 

Fig.  6  a.     Cytindrclla  floridana  Dall  ;  11. 5;  p.  13. 

Fig.  6b.     Bulimulus  Heilpriniamts  Dall;  last  whorl  much  enlarged  ;  p.  6. 

Figs.  6  c,  6d.     Planorbis  Willcoxii ;  6.5  ;  p.  4. 

Figs.  6  e,  6  f.     Helix  crusta  Dall  ;  15.0  ;  p.  9. 

Fig.  7.     Helix  inslriimosa  Dall  ;  135;  p.  9. 

Figs.  7  a,  7  b.     Helix  direpta  Dall  ;  1 5.0  ;  p.  10. 

Figs.  7  c,  7  d.     Helix  haruspica  Dall  ;  24.0;  p.  11. 

Figs.  8,  8  a.     Helix  lalebrosa  Dall  ;  alt.  12.0  ;  diam.  16.0  ;  p.  S. 

Fig.  Sb.     Helix  iiislrutnosa  Dall ;  13.5  ;  p.  9. 

Figs. '8  c,  Sd.     Strophia  anodonta  Dall ;  24.0;  p.  13. 

Figs.  9,  9  a.     Bulimulus  ainerieaniis  Da.\\ ;  170;  p.  7. 

Fig.  10.     Bulimulus  Heilpriniaims  Dall  ;   no;  p.  6. 

Fig.  II.     Bulimulus  floridanus  Conra.(\  \  10. o  ;  p.  5. 

Fig.  12.     Bulimulus  Stear?tsii  Dall;  13.0  ;  p.  7. 
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Fig.  I.  Drillia  sedilia  Dall ;  lo.o  ;  p.  33. 

Fig.  2.  Dfiliia  [Jissotropis  var.  '>)  perpolita  Dall  ;  9  75  ;  p.  36. 

Fig.  3.  Daphnclla  cingidata  Dall  ;  15.5  ;  p.  38. 

Fig.  4.  Daphnclla  nwdesta  Dall  ;  6.5  ;  p.  39. 

Fig-  5-  Cythara  terminula  Dall ;  16.0  ;  p.  38. 

Fig.  6.  Drillia  bis^emma  Dall  ;  8.0  ;  p.  35. 

Fig.  7.  Glyphostoma  Watso7ii  Dall ;  7.5  ;  p.  40. 

Fig.  8.  Drillia  ebenina  Dall  ;  16.  5  ;  p.  33. 

Fig.  9.  Drillia  podagrina  DaW  ;  14.0;  p.  34. 

Fig.  10.  Drillia  piscator  Dall  ;  9.3  ;  p.  34. 

Fig.  II.  Drillia  acucincta  Dall  ;  20.0;  p.  32. 

Fig.  12.  Drillia  riigata  Dall  ;  21.2  ;  p.  32. 
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Fig.  I.  Pcrplicaria  perplexa  Dall  ;  13.0  ;  p.  90. 

Fig.  2.  Turbinella  scolymoides  Dall ;  231.0  ;  p.  9S. 

Fig.  3.  Pleurotoniella  chariessa  Watson,  var.  pistillata  Dall ;  16.0  ; 

l"ig.  4.  Turbinella  regifia  Heilprin  ;  tip  with  nucleus  ;  42.0  ;  p.  98. 

Fig.  5.  Turbinella  scolymoides  Dall;  decollate  tip  ;  33.0  ;  p.  98. 

Fig.  6.  Milromorpha  cincta  Dall  ;  7.2  ;  p.  95. 

Fig.  7.  Ringicula  {Jloridatta  var.  ?)  Guppyi  Dall ;  1.6  ;  p.  14. 

Fig.  8.  Ringicula  floridana  Dall  ;  same  scale  as  fig.  7  ;  2.5  ;  p.  14. 

Fig.  9.  Drillia  edilia  Dall ;  4.0;  p.  35. 

Fig.  10.  Mitra  Willcoxii  Dall ;  8.3 ;  p.  93. 

Fig.  II.  Mitra  Holmesii  Dall ;  4.1  ;  p.  92. 

Fig.  12.  Cancellaria  venusia  T.  &  H. ;  22.0  ;  p.  43. 

Fig.  13.  Cancellaria  Ccmradiana  Dall ;  38.0  ;  p.  42. 
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Fig.  I.     Strombiis  ckipolaiia  Dall  ;   fragment ;   40.0  ;   p.  176. 

Fig.  2.     Conomilra  staminca  Conra.6  \  typical  form  ;    15.0;   p.  94. 

Fig.  3.     Lyria  pulchella  Shy.,  Youn^;   29.0;   p.  85. 

Fig.  4.     Ancillaria  Shepardi  Dall ;   34.75  ;   p.  46. 

Fig.  5.     Drillia  Newmani  Dall  ;  12.5  ;  p.  29. 

Fig.  5  a.     The  same,  last  whorl  viewed  from  the  side,  to  show  the  form  of  the  notch. 

Fig.  6.     Marginella  ballista  Dall ;  18.0  ;  p.  47. 

Fig.  7.     Marginella  elegatihila  Dall ;  ii.o  ;  p.  54. 

Fig.  8.     Marginella  Neivmani  Dall ;  5.5  ;  p.  54. 

Fig.  8  a.     Pleuroloyna  albida  Perry  ;  36.0  ;   p.  28. 

Fig.  8  b.     Olivella  lata  Dall ;  9.25  ;  p.  45. 

Fig.  8  c.     Trilonidea pauper  T)a\\  \  9.5;  p.  129. 

Fig.  8  d.     Marginella  bella  Conrad,  var.  inepla  Dall ;  5.5  ;  p.  53. 

Fig.  8  e.     Marginella  bella,  var.  bellula  Dall  ;  6.5  ;  p.  53. 

Fig.  9.     Fiilgur  stellatum  Dall;  fragment  of  spire  with  nucleus  ;  lat.  17.0;  p.  114. 

Fig.  9  a.     Marginella  bella  Conrad,  typical  form  ;  8.0  ;  p.  53. 

Fig.  9  b.     Marginella  faunula  Dall  ;  8.0  ;  p.  53. 

Figs.  10,  10  a.     Xenophora  huniilis  Conrad,  nat.  size. 

Fig.  II.     Milra  silicala  Dall  ;  29.0;  p.  93. 

Fig.  12.     Turbiiiella  (  Vastivi)  iuhcapitetliiin  Heilprin  ;  27.0;  p.  99. 
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Fig.  I.     Marginella  styria  Dall  ;  5.55  ;  p.  54. 

Fig.  2.    Marginella  (apicina  var.  ?)  pardalis  Dall  ;  lo.o  ;  p.  49. 

Fig.  3.     Marginella  gravida  XiaW  \  8.3;  p.  55. 

Fig.  4.     Marginella  precursor  T)M\   16.0;  p.  47. 

Fig.  5.     Niso  Willcoxiana  Dall;  31.0;  p.  160. 

Fig.  5  b.     The  same,  view  of  the  base  ;  13.0  ;  p.  160. 

Fig.  6.     Marginella  floridana  Dall  ;  5.0;  p.  49. 

Fig.  7.     Marginella  Willcoxiana  Dall;  16.6;  p.  50. 

Fig.  8.     Marginella  denliculata  Conrad  ;  8.0  ;  p.  51. 

Fig.  9.      Voliitclla  amianlula  Dall  ;  2.5  ;  p.  56. 

Fig.  10.   Cypra:a{Siphocypr<sa)  probletnaiica  Heilprin  ;  summit  of  young  shell  ;  p.  167. 

Fig.  10  b.     The  same  ;  front  view  of  young  shell  ;  38.0  ;  p.  167. 

Fig.  II.     Eulima  conoidea  Kurtz  &  Stimpson  ;  13  o  ;  p.   159. 

Fig.  12.     Conns  criizianus  Dall  ;  27  5  ;  p.  25. 

Fig.  12  b,     Cyprcra  Willcoxii  Dall  ;  46.0;  p.  166. 

Fig.  12  c.     The  same,  view  of  the  base  ;  460;  p.  166. 
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Fig.  1.     Voliitilithes  precursor  Dall  ;  28.0  ;  pp.  74,  76,  77,  84. 

Fig.  2.     Lyria  costaia  Sowerby ;  American  specimen  ;  32.0  ;  pp.  76,  85. 

Fig.  3.     VoluUlithes  spinosa  Lamarck  ;   tip  showing  nucleus,  enlarged  ;  p.  74. 

Fig.  3  a.      Vohiiopupa  ciihara  Lamarck  ;  enlarged  tip  showing  pupoid  nucleus  ;  p.  77. 

Fig.  4.     VolutUithes  Philippiana  Dall,  recent  species  ;  p.  74. 

Fig.  4  a.     Margijiella  aurora  Dall  ;  26.0;  p.  51. 

Fig.  5.  Larval  shell  taken  from  the  ovicapsule  of  the  recent  Scaplielhi  magellanka 
Sby.,  showing  calcarella  ;  5.0  ;  p.  70. 

Fig.  5  a.     Valuta?  sp.  ind. ;  showing  bulbous  nucleus  ;  10.0  ;  p.  77. 

Fig.  6.  Lapparia  dimiosa  Conrad  ;  enlarged  tip  showing  caricella  nucleus  and  early 
cancellated  whorls  ;  p.  79. 

Fig.  7.      Valuta  virescens  Lamarck  ;  tip  showing  nucleus  ;  p.  77. 

Fig.  8.      Valuta  viusica  L.  ;  showing  sculptured  nucleus  ;  p.  77. 

Fig.  9.     Caricella  Lcana  Dall  ;  26.0  ;  pp.  78,  86. 

Fig.  10.  Scaphella  Treuholmii  T.  &  H.,  young  specimen  from  AUun  BlulT,  Florida; 
58.0 ;  p.  88. 

Fig.  II.  Caricella  suhangulala  Conrad,  young  shell  ;  the  adult  has  the  middle  of  the 
outer  lip  much  more  arched  ;   57.0  ;   pp.  78,  87. 

Fig.  12.     Liopeplmti  Spillmani  Dall  ;  41.0  ;  pp.  73,  82. 

Fig.  12  a.     Liopepluin  subjugosum  Dall  ;  45.0;  pp.  73,  83. 
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PLATE  VII. 

Fig.  I.     Eucyviba  oca/ana  Dall ;  internal  cast  of  young  specimen  ;  48. 5  ;  pp.  70,  81. 

Fig.  2.     Scaphella  {Aitnm'a)  Goiildiana  Dall ;  tip  enlarged  to  show  nucleus  ;  pp.  80,  Sr. 

Fig.  3.  Scaphella  {Caricella)  deiiiissa  Conrad  ;  tip  showing  the  place  of  attachment  of 
the  protoconch  ;  p.  78. 

Fig.  4.     Scaphella  [Aiiriiiia)  dtibia  Brod.  ;  tip  enlarged  ;  pp.  77,  So. 

Fig.  5.  Scaphella  (Auritiia)  robusta  Dall  ;  tip  enlarged,  showing  seat  of  protoconch 
and  calcarella  ;  pp.  So,  81. 

Fig.  6.  FusHS  timessus  Dall,  Gulf  of  Mexico  ;  recent  representative  of  F.  caloosaensis 
Heilprin  ;  90.0  ;  p.  127. 

Fig.  7.     Scaphella  obtiisa  Emmons  ;  young  shell,  authentic  specimen  enlarged  ;  p.  80. 

Fig.  8.     Scaphella  floridana  Heilprin  ;  tip  enlarged  ;  pp.  70,  89. 

Fig.  9.  Scaphella  junonia  Hwass;  tip  enlarged,  showing  seat  of  protoconch  and  ab- 
sence of  calcarella  ;  pp.  70,  79. 

Fig.  10.     Fasciolaria  distans  Lam. ;  tip  enlarged  to  show  the  nucleus  ;  lo.o  ;  p.  102. 

Fig.  10b.  Fasciolaria  (Liochlamys)  bulbosa  [Hp.)  Dall;  showing  the  true  plaits  and 
the  glazed  surface;  48.0;  p.  loi. 

Fig.  II.  Fasciolaria  tulipa  Linn.;  young  shell,  showing  nucleus  and  grooved  early 
whorls;  20.0  ;  p.  loi. 

Fig.  lib.  Fasciolaria  apicina  Xid\\  \  young  shell,  showing  nucleus  and  ribbed  early 
whorls;  23.0  ;  p.  102. 

Fig.  12.     Urosalpinx  trossulus  Conrad,  var.  curliis  Dall  ;  13  o  ;  p.  14S. 
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Fia;.  i.  Latirus  {floridanus  var.  ?)  caUimorphus  Dall  ;  41.0;  p.  107. 

Fig.  2.  Latirus  floridanus  Heilprin  ;  38.0  ;  p.  106. 

Fig:.  3.  Melongcna  sculplurala  Dall  ;  young,  without  spines;  60.0  ;  p.  iiS. 

Fig.  4.  Fusus  nexilis  Dall  ;  12.0  ;  p.  127. 

Fig.  5.  Orthaulax pugnax  Heilprin;  type-specimen  ;  68.0;  p.  170. 

Fig.  6.  Latirus  rugatus  Dall,  var.  ;  37.0;  p.  107. 

Fig.  7.  Latirus  rugalus  Dall ,  42.0 ;  p.  107. 

Fig.  8.  Orthaulax  pugnax  Heilprin  ;  from  above  ;  44  o  ;  p.  170. 

Fig.  9.  Muricidea  spinulosa  Heilprin  ;  from  the  type-specimen  ,  26.0  ;  p.  149. 
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Fig.  I.  So/enosteira  Mengeaiia  Uall ;  24.0  ;  p.  122. 

Fig.  2.  Futgur  echinatuin  Dall  ;  72.0  ;  p.  117. 

Fig.  3.  Coralliophila  lepidoia  Dall ;  the  base  is  imperfect;  2S.0  ;  p.  156. 

Fig.  4.  Pteroiiotus  lexli/is  C9.hh  \  57.0;  p.  142. 

F'g-  5-  Typhis  floridantis  Dall  ;  14.5  ;  p.  152. 

Fig.  6.  Melongena  subcoronata,  var.  aspinosa  Dall,  young  ;  65.0;  p.  120. 

Fig.  7.  Nassa  caloosaetisis  T>a\\  ;  4.2;  p.  134. 

Fig.  8.  Nassa  Lapenolierei  Dall  ;  7.5  ;  p.  133. 

Fig.  9.  Nassa  bidentala  Emmons  ;  6.5  ;  p.  133. 

Fig.  10.  Isapis  caloosaensis  Dall ;  4.0.     Pliocene  marls.     See  Part  II. 

Fig.  II.  Nassarina  glypla  Bush  ;  4.5  ;  p.  132. 
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Figs.  I,  I  a.     Planorbis  Conanli  Dall ;  27.0  ;  p.  20. 

Figs.  2,  2  a.     Planorbis  Disstoni  Dall ;  22.0;  p.  21. 

Fig.  3.     Mitromorpha  pygmcra  Dall ;  4.0;  p.  95. 

Fig.  4.     Rimella  Smilhii  Dall ;  somewhat  restored  ;  from  two  specimens  ;  24  o  ;  p.  172. 

Fig.  5.     Laiirits  hypsipellus  Dall ;  the  upper  whorls  are  somewhat  worn  ;  25.0  ;  p.  108. 

Fig.  6.    Rimella  Smithii  \  front  view  ;  24.0;  p.  172. 

Fig.  6  a.     Papillina  dmnosa  Conrad  ;  from  a  gutta-percha  cast  ;  50  o  ;  p.  125. 

Fig.  7.     Turbinella  chipolana  Dall ;  young  shell  with  decollate  nucleus  ;  47.0  ;  p.  97. 

Fig.  7  a.     Dolabella  Aldrichi  Dall  ;  25.0  ;  p.  18. 

Fig.  8.  Cancellaria  (  Trigonostoma)  tenera  Philippi ;  frotn  a  recent  specimen  ;  the 
columellar  plaits  are  too  sharp  in  the  figure  ;  23.0  ;  p.  43. 

Fig.  8  a.    Lalirus  tessellatus  Dall  ;  the  upper  whorls  are  somewhat  worn  ;  37.5.  ;  p.  108. 

Fig.  9.     Scaphander  (Biicconia)  grandis  h\dr\ch  \  660;  p.  17. 

Fig.  ID.  Ovula  {Transovida?)  multicarinata  Dall  ;  max.  diam.  of  shell  27.0  ;  the  outer 
lip  is  broken,  showing  the  interior  of  the  hollow  pseudomorph  ;  p.  164. 

Fig.  II.     Internal  cast  of  the  same,  from  the  Ocala  limestone  ;  36.0;  p.  164 

Fig.  12.     Physa  Meigsii  Dall  ;  40.0;  p.  22. 
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PLATE  XI. 

Fig.  I.     Cyp7-(ca pitiguis  Conra.i\  ;  34.0;  profile  ;  p.  164. 

Fig.  I  a.  The  same  from  below. 

Fig.  2.     Cyprcva  Heilprinii  Dall  ;  from  below  ;  26.5  ;  p.  166. 

Fig.  2  a.  The  same  in  profile. 

Fig.  3.     Cancellaria  (  Trigonostoma)  sublhomasia  Dall ;  20.0;  p.  44. 

Fig.  4.  Cardita  (Cardiiamcra)  recla  Conrad,  var.  ?  Tampa  silexbeds ;  33.0.  See 
Part  II. 

F'g-  5-     Conus planiceps  Heilprin  ;  summit ;  p.  25. 

Fig.  5  a.  The  same,  young  shell ;  22.0 ;  p.  25. 

Fig.  6.  Bittium  pfiscum  D.ill,  Tampa  sile.x-beds  ;  the  base  is  defective  in  the  speci- 
men figured  ;  7.0.     See  Part  II. 

Fig.  7.     Potamides  {Lampanella)  lra}isechi\i\\\\,'XAvc\^^%\\n-ii.h^i\'i;  175.    See  Part  II. 

Fig.  8.     Cast  of  burrow  of  Lithophagns,  common  in  the  silex-beds.     See  Part  II. 

Fig.  9  a,  b.     Z?7)>/orf<?«/a  a//(7  Dall,  Tampa  sile.xbeds  ;  14.0.     See  Part  II. 

Figs.  10,  10 a.  Pyrazus  {Pyrazisinus)  campanitlalus  Heilprin,  Tampa  sile.x-beds  ;  42.0. 
See  Part  II. 

Fig.  II.     Cofalliopltilamagtia\is\\\  imperfect  adult  specimen  ;  45.0;  p.   155. 

Fig.  12.     Coralliophila  ma^na  Dall  ;  young  and  nearly  perfect  example;  20.0;  p.  I5,S. 
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PLATE  XII. 

Fig.  I.     Siromdus  A/dn'cfii  DM  ;  62.0;  p.  175. 

Fig.  2.  Sirombus  albirupianiis  Dall  ;  from  a  gutta-percha  cast  taken  from  the  mold, 
fig-  10  ;  550  ;  P-  '74- 

Fig.  3.     Anachis  camax  Dall ;  14.0  ;  p.  136. 

Fig.  4.     Sirombus  Aldrichi ;  from  behind  ;  62.0;  p.  175. 

Fig.  5.  Young  shell  of  Orthaulax  Gabbi  Dall,  showing  gradual  increase  of  the  en- 
veloping whorl ;  37.0;  p.  170. 

Figs.  5  a,  5  b.   Orthaulax  Gabbi,  front  and  side  view  of  adolescent  specimen  ;  68.0  ;  p.  171. 

Fig.  6.     Atiachis  ithiloma  Dall  ;  4.5  ;  p.  136. 

Fig.  7.      Typhis  lingui/erus  Dall  ;  15.0;  p.  152. 

Fig.  8.     Plerorhytis  Conradi  DaW  ;  summit;  26.0;  p.  143. 

Fig.  9.     Eupleura  niiocenica  Dall ;  29.0  ;  p.  146. 

Fig.  10.  Natural  mold  oi  Sirombus  albirupiaiius,  from  which  the  cast  (fig.  2)  was  taken 
after  removing  the  core  here  shown  ;  Ion.  of  mold  55.0  ;  p.  174. 

Fig,  ir.     Plerorhytis  Conradi  Dall;  35.0;  p.  143. 

Fig.  t2.     Afurex  nticromcris  Dall;  7.5  ;  p.  141. 
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For  purposes  of  this  index  varietal  names  are  treated  as  if  they  were  specific  names. 
When  there  are  several  page-references  to  a  single  name,  that  which  is  italicized  refers  to 
the  page  where  the  species  or  genus  is  described  or  adopted. 


Acanthina  ii8. 
Achatinella  5. 
Acla'on  14,  61. 

cubensis  14. 

magnoplicatus  14. 

pomilius  14. 

punctatus  14. 

punctostriatus  14. 

te.xtilis  14. 

Wetherill:  15. 
Acus  24. 

concavus  24. 

protextus  25. 
.^sopus  138. 

filosus  138. 

peciiliaris  139. 

Stearnsii  138. 
Amaura  5. 
Ameria  21,  22. 

scalaris  22. 
Amphiperas  163. 
Anachis  135. 

amydra  136. 

avara  /j'5,  136. 

caloosaensis  135. 

camax  136. 

exilis  135,  139. 

iontha  136. 

ithitoma  136. 

semiplicata  136. 
Ancillaria  46. 

glabrata  47. 

Shepardi  46. 

similis  47. 

Tankervillei  47. 
Anctus  4,  5. 
Aplexa  23. 

aurantia  23. 

bullula  23. 

gigantea  23. 

impluviata  23. 

Maugerice  23. 

nitens  23. 


Astyris  135,  ijj. 

communis  137.  138. 

fusiforniis  138. 

levis  138. 

lunata  137. 

multilineata  138. 

minor  137. 

parva  137. 

profundi  yj/,  138. 
Athleta  75. 

ficulina  69,  75. 

rarispina  69,  75. 

Tuomeyi  75. 
Atys  17. 

Sanderson!  17. 
Aurinia  58,  78,  80. 

dubia  64,  70,  71,  79,  Si. 
81. 

Gouldiana  70,  81. 

mutabilis  70,  80. 

obtusa  So,  81. 

robusta  70,  81. 

striata  88. 

typus  70,  80,  88. 

virginiana  80,  88. 
Buccinum  61,  66. 

ambiguum  133. 

bidentatum  133. 

coromandelianum  130. 

multilineatum  132. 

parvum  137. 

tramiuebaricum  130. 
Buccitriton  134. 

altum  134. 

bellaliratus  134. 

sagenum  131,  135. 
Bucconia  /<5,  17. 
Bulbifusus  117. 

inornatus  109. 
Bulimulus  /,  6. 

americanus  7. 

angiostomus  5. 

fallax  5. 


Bulimulus,  cont'd. 

floridanus  5. 

Heilprinianus  6. 

laxus  7. 

partulinus  7. 

Stearnsii  7. 
Bulinus  22. 
Bulla  17. 

occidentalis  18. 

pallida  54. 

paupercula  18. 

petrosa  iS. 

pyrum  112. 

solida  18. 

striata  //,  18. 

sulcata  16. 

Vendryesiana  18. 

virescens  18. 
Bullina  iS. 

petrosa  iS. 
Busycon  109  ;  see  Fulgur. 

adversarium  116. 

alveatum  112. 

canaliculatum  112. 

canaliferum  112. 

carolinense  112. 

Conradii  112. 

contrarium  116. 

dumosum  no. 

elegans  112. 

excavatus  112. 

filosum  115. 

gibbosuni  1 16. 

maximus  115. 

nodulatum  no. 

perversum  116. 

plagosum  112. 

spiniger  109. 

striatum  no. 

tritonis  ns. 
Calcarella,  The  86. 
Calpurnus  62. 
Calyptrophorus  172. 
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Canceliaria  42,  57,  61. 
See  a/so  Trigonostoma. 

Barrettii  43. 

bullata  43. 

carolinensis  41. 

crenifera  44. 

Conradiana  42. 

gemmata  44. 

laevescens  43. 

Moorei  43. 

perspecliva  43. 

reticulata  42,  43. 

rugosa  43. 

scalarina  44. 

similis  43. 

Stimpsoni  43. 

tenera  43. 

Thomasise  44. 

tuberculosa  44. 

veiiusla  43. 
Cantharus  130. 

coromantJelianus  130. 

cumberlandianus  130. 

ringens  130. 
Caricella  58,  63,  yS. 

Baudoni  79. 

bolaris  79. 

demissa  64,  70,  79,  86. 

doliata  64,  70,  79. 

Heilprini  79,  87,  88. 

Leana  64,  70,  78,  79,  86. 

podagrina  70,  79,  86,  87, 
88. 

polita  88. 

prsetenuis  70,  78. 

prisca  64,  70,  79. 

pyruloides  70,  78,  79,  86, 
87,  88. 

reticulata  70,  79. 

subangulata  70,   79,   86, 
87,  88. 

Wetherelli  70,  78,  79. 
Cassidulus  112. 

carolinensis  112. 
Cassis  161. 

Aldrichi  162. 

cjtlatura  162,  163. 

globosa  161. 
Cerostoma  /,/j,  151. 

Nuttallii  143. 

umbrifer  143. 
Cerithia  gigantic  86. 


Cerithiopsis  25. 

constricta  25. 
Cerilhium  24. 

concavum  24. 

dislocatum  24. 

hillsboroensis  119. 

prote.xtum  25. 
Cheninilzia  86. 
Chicoreus.     See  Mure.x  140. 
Chiton  60. 

Chrysodomus  66,    122,    124, 
149. 

decemcostatus  124. 

nexilis  128. 
Clathurella  41. 

chariessa  41. 

Jewettii  41. 

monilifera  40. 

quad  rata  40. 
Clavatula  31. 

abundans  31. 
Clavifusus  125. 
Clavus  37. 

ebur  37. 
Colubraria   161.     See  Trito- 

niuni. 
Columbaria  126. 
Columbella  135. 

fusiformis  138. 

haitensis  139. 

mercatoria  135. 

mi.ssissippieusis  137. 

monilifera  40. 

peculiaris  139. 

rustica  135. 

rusticoides  135. 

turricula  137. 
Colus  127. 

exilis  127, 
Conomitra  94. 

angulata  94. 

Blakeana  95. 

fusoides  95. 

staniinea  94. 
Conorbis  178. 

princeps  17S. 
Conus  25. 

adversarius  26. 

aratus  26. 

Berghausii  26. 

Boiiaczyi  26. 

centurio  27. 


Conus,  cont'd. 

cruzianus  25. 

daucus  28. 

Delessertii  27. 

Ilavescens  27. 

floridanus  27. 

lioridensis  27. 

Kracilissimus  26. 

marylandicus  27. 

Mercati  26. 

papilionaceus  28. 

Pealii  27. 

planiceps  ^j,  28. 

planiliratus  26,  27. 

proteus  26. 

pygm;eus  27. 

Remondi  75. 

sauritlens  25,  28. 

spuriiis  26. 

Stearnsii  27. 

Try  on  i  26. 
Coralliophila  124,  14S,  1$^. 

abbreviata  157. 

cuniberlandiana  130. 

lepidota  156. 

magna  155,  156. 
Cornulina  118. 
Coriiuliria  118. 
Cryptorhytis  61,  64. 
Cuma  154. 

alternata  155. 

biplicata  155. 

tectum  105,  155. 

Woodii  105. 
Cylichna  15. 

ovumlacerti  15. 
Cylichnella  15. 

bideiitata  16. 

ovumlacerti  15. 
Cylindrella  13. 

(loridana  13. 

jejuna  14. 

variegata  13,  14. 
Cymatosyrinx  29. 
Cymba  65,  81. 

olla  70,  81. 
Cymia  154. 

tectum  154. 

Woodii  155. 
Cynodonta  99. 
CypriL-a  61,  62,  loi,  /i5./. 

annulifera  165. 
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Cypr»a,  cont'd. 

annulus  165. 

carolinensis  165,167. 

edentula  16S. 

fenestralis  165. 

Gabbiana  165. 

Heilprini  165,  i66. 

heniisphaerica  165. 

Henikeni  165. 

lapidosa  165. 

liiitea  165. 

media  165. 

nius  165,  167,  168. 

nucleus  165. 

obesa  165. 

pinguis  J64,  165,  166,  167. 

probleniatica  j6y,  168. 

pustulata  165. 

semen  165. 

Smithii  165. 

sphajroides  165,  166. 

tumulus  164. 

Willcoxii  165,  7(5(5,  167. 
Cypraidia  164,  165. 

fenestralis  164,  165. 
Cypraeorbis  165. 
Cythara  37. 

balteata  37. 

psila  38. 

terminula  38. 
Dactylus  44. 

carolinensis  44. 
Daedalochila  12. 
Oaphnella  37,  j5',  42,  90. 

cingulata  38. 

elata  39. 

limnaiformis  39. 

modesta  39. 

retifera  39. 
Dentiterebra  135. 

prima  135. 
Dipsaccus  loi. 
Distortrix  63. 
Dolabella  18. 

Aldrichi  18. 

Rumphii  19. 
Drillia  2g,  30. 

abundans  31,  32. 

acila  29. 

acucincta  32. 

acurugata  32. 

aspynota  29. 


Drillia,  cont'd. 

albomaculata  36. 

alesidota  31. 

bigemma  35. 

ebenina  33. 

ebur  37. 

eburnea  30. 

eburneola  30. 

edilia  35. 

gratula  39. 

iiicilis  39. 

leucocyma  36. 

limatula  30. 

lissotropis  j6,  37. 

lunata  29. 

macilenta  31. 

Moseri  29,  jo. 

Newmani  29. 

ostrearum  jo,  31. 

pagodula  30. 

perpolita  36. 

perrugata  31. 

perspirata  31. 

piscator  34. 

podagrina  34. 

quadrifasciata  33. 

scissurata  36. 

sedilia  33. 

Simpsoni  37. 

zebra  36. 
Ecphora  124,  125,  153. 

quadricostata     8, 

J25- 
Enaeta  69,  77. 
Engina  131. 

turbinella  131. 
Eopsephffia  77,  yS. 
Eostrophia  12. 
Erato  /6S,  169. 

Iffivis  168. 

Maugeria  168. 

semenoides  57. 
Eucymba  <?/,  82. 

deperdila  70. 

ocalana  70,  81,  8g. 

pyriformis  70. 
Eulima  159. 

acuta  160. 

arcuata  160. 

bifasciata  160. 

conoidea  159. 

curva  160. 


Eulima,  cont'd. 

floridana  5. 

gracilis  159. 

intermedia  159. 

oleacea  159. 

rectiuscula  160. 

stenostoma  160. 

subcarinata  159. 
Eupleura  J44,  145,   146,  147, 
148. 

caudata    i^f,    145,    146, 
147- 

clathrata  144. 

intermedia  147. 

limata  146. 

miocenica  146. 

muriciformis  144,  145. 

nitida  144,  145. 

pectinata  144,  145. 

sulcidentata  144,  147. 

unispinosa  146. 
Fasciolaria  58,   66,  90,    100, 
10  f,  105,  i2r.     See  also 
Rostellites. 

apicina  /02,  103,  104. 

distans  101,102,  103,  104. 

gigantea  104. 

monocinguiata  /03,  104. 

rhomboidea     loi,     joz, 
104. 

scalarina  104. 

semistriata  loi,  102. 

Sparrowi  104. 

textilis  99. 

tulipa  loi,  102,  104. 

VVoodii  JOS,  155. 
Fasciolina  154. 

Woodii  105,  155. 
Favartia  /50,  151. 

cellulosa  150. 

intermedia  150. 
Ficulopsis  72. 

pondicherriensis  72. 
Fissurellidea  60. 
Fulgoraria  68,  77.     See  also 
Rostellites. 

mississippiensis  85. 

rupestris  77. 
Fulgur  58,  81,  /op,  117,  118, 
121. 

aepynotum  113. 

canaliculatum    113,   ii4- 
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Fulgur,  cont'd. 

canaliferum  113. 

carica  109,  117. 

carinatum  117. 

coarctatum  117. 

contrarium  116. 

contrariiis  116. 

coronatum  no.  in,  113. 

echinatiim  117. 

eliceans  109,  116,  117. 

elongatum  113. 

excavatiim  /y^,  113. 

filosum  116. 

fiisiforme  117. 

incile  112,  113. 

maximum  //j,  117. 

nodulatum  109,  //o,  112. 

nodulatiis  no. 

perigonatum  in. 

perversum  no,  116. 

planulatum  n4. 

pyriformis  112. 

pyruloides  112. 

pyrum  112,  113,  114. 

rapum  7/5,  117. 

rugosum  114. 

scalarispira  ni. 

spiniger  log,  no,  ni. 

stellatum  114,  117. 

tampaensis  in. 

triserialis  109. 

tiKiiculatum  115. 
Fulgiiraria  68,  77. 
Fusimitra  94. 
Fusus  £6,  124,  12$,  126,  149. 

altilis  126. 

ballista  127. 

Burnsii  126,  127. 

caloosaensis  i2j,  128. 

cancellatus  124. 

dumosus  125. 

equalis  126,  127. 

exilis  126. 

ficulneus  122. 

Fittoni  105,  109. 

imbricatus  145. 

Meyeri  128. 

miiiax  118. 

mi.ssissippiensis  128. 

miiltangulus  149. 

nexilis  128. 

papillatus  126. 


Fusus,  cont'd. 

pearlensis  147. 

perrugatus  148. 

protextus  126. 

pyruloides  145. 

quadricostatus   124,  125. 

quinquespinus  128. 

salebrosus  126. 

sexangulus  142. 

spiniger  109. 

timessus  7^7,  128. 

trossulus  130,  148. 
Glabella  51. 
Glandiua  19. 

macer  19. 

ovata  19. 

truncata  19. 
Glyphostoma  37,  jp. 

gratula  jg,  40. 

incilis  39. 

Watsoni  40. 
Gongylostoma  13. 
Gosavia  72. 

indica  72. 
Gryphzea  1 25. 

costata  125. 
Guivillia  Si. 
Halia  81. 
Ilaminea  18. 

cymbiformis  18. 

grandis  17. 

virescens  18. 
Harpa  62,  72,  75,  81. 
Helicina  J. 

ballista  ^,  4. 

substriata  4. 

tamp;L-  4. 
Helisoma  22. 

scalaris  22. 
Helix  8. 

acutissima  11. 

adamnis  12. 

aquensis  8. 

crusta  9, 10. 

cunctator  10. 

Diespiter  10. 

direpta  10. 

haruspica  11. 

Hindsii  12. 

instrumosa  9. 

latebrosa  8,  9. 

multistriata  8. 


Helix,  cont'd. 

Noueli  S. 

Parraiana  8. 

Prestvvicliii  8. 

rara  S. 

ventrosula  12. 
Hippochrenes  169,  172. 
HygromiaS.    5fc' Helix. 
Ilyanassa  135. 

obsoleta  135. 
Isidora  ^/,  22. 
Jeanneretia  8,  \  1. 
Kellettia  122. 
Lajvibuccinum  130. 

lineatiini  130. 

prorsum  130. 
Lagena  105. 

rhomboidea  106. 

smaragdula  105. 
Lampusia    161.      See   Trito- 

nium. 
Lapparia  70,  71,  79. 

dumosa  70. 

Mooreana  70. 

pactilis  70. 
Latiaxis  124. 
Latirus  58,  64,  106. 

brevicaudatus  107. 

callimorphus  107. 

Iloridaiius  106,   107,  123, 
124. 

hypsipettlis  108. 

multiliueatus  107. 

rugatus  107. 

tessellatus  108. 
Leiorhynus  169,  171. 
Leiostraca  160.     .SV7f  Eulima. 
Levifusus  117. 

Hlakei   109. 

trabeatus  109. 
Liochlamys  joo,  105. 

bulbosa  loi. 
Lioderma  69,  7.J. 

canalis  73. 

cretacea  73. 
Liopepluin  64,  66,  69,  72,  yj, 
81. 

lioderma  69,  yj,  82. 

Spillmani  69,  74,  S2. 

subjugosum  83. 
Lioplax  3. 

floridana  3. 
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Luponia  165. 
Lyria  5S,  /d,  90. 

costata  69,  76,  Sj. 

Edwardsi  69. 

harpula  69,  77,  84. 

mississippiensis  69,  76. 

musicina  69,  Sj. 

pulchella  69,  S^. 

simplex  69. 

zebra  69,  S^. 
Lyrosoma  109. 

siilcosa  109. 
Mangilia  ,-7,  39,  40,  42. 

bakeata37. 

biconica  39. 

eburnea  30. 

eritinia  40. 

glypta  132. 

melanitica  41. 

monilifera  40. 

oxia  41. 

plicosa  41. 

psila  38. 

qiiadrata  40. 

rubella  41. 

stellata  41. 
Marginella  ^7,  58,  list  of  56. 

amabilis  48,  56. 

americana  52,  56. 

amianta  56. 

amiantula  56. 

anatina  56. 

anticjua  56,  57. 

apicina  48,  ^9,  56. 

aureocincta  52. 

aurora  51. 

avena  53,  5^,  56. 

avenacea  54. 

ballista  47. 

bellajj,  56. 

bellula  53. 

biplicata  56. 

CEerulescens  50. 

carnea  51. 

cassis  4.8. 

columba  52,  56. 

coniformis  56. 

constricta  57. 

constrictoides  57. 

contracta  57. 

conulus  57. 

crassilabra  56,  57. 


Marginella,  cont'd. 

denticulata  5/,  52,  57. 
distans  57. 
eburneola  51,  52,  57. 
elegantula  54. 
elevata  51,  57. 
exilis  52,  57. 
fauna  53. 
faunula  53. 
floridana  49. 
Gabbii  56,  57. 
gravida  55. 
guttata  56. 
liamatita  54. 
humerosa  57. 
immaculata  53. 
incrassata  47,  57. 
incurva  57. 
inepta53. 
infiexa  57. 
Jewettii  57. 
larvata  55,  57. 
Lavalleana  49. 
limatula  4S,  49,  52,  57. 
margarita  54. 
melliflua  52. 
minima  49. 
minor  57. 
minuta  49,  57. 
nana  57. 
Newniani  54. 
nivosa  48,  50. 
oblonga  50. 
ovata  55,  57. 
oliviformis  57. 
opalina  51. 
oviforniis  57. 
ovula  56,  57. 
ovuliformis  5(5,  57. 
pallida  54. 
pardalis  49. 
perexigua  57. 
plicata  54,  57. 
precursor  47. 
prununi  50,  51. 
pudica  57. 
pulchra  51. 
roscida  49,  57. 
rostrata  50. 
semen  49,  SS^  57- 
semenoides  57. 
Smithii  52. 


Marginella,  cont'd. 

Sovverbyi  57. 

striata  54. 

styria  54. 

subexilis  52,  57. 

subinflexa  57. 

succinea  53. 

tampa;  47. 

virginiana  4S,  '52,  57. 

Willcoxiaha  50,  57. 
Mazzalina  100,  lor,  /05. 

bulbosa  101. 

costata  106. 

Oweni  lo^,  106. 

pyrula  105,  106. 

rhomboidea  106. 
Mazza  96. 

Wilsoni  96. 
Megaptygma  St. 

sinuosa  Si. 
Melanella  160. 
Melo  65,  67,  68,  69,  78,  81. 

indicus  69,  70. 

pyriformis  69,  70. 
Melongena  //<?,  122,126,  147. 

aspinosaii9,  jzo,  121. 

Belknapi  121 

censors  121. 

corona  120,  121,  177. 

crassicornuta  118. 

Martiniana  121. 

melongena  120,  12  r. 

sculpturata //,?,  119,  120, 
121,  128. 

subcoronata     119,     /2o, 
121. 

turricula  iig,  121. 
Metulella  132. 
Microspira  52,  57. 

oviformis  52,  57. 
Mitra  63,  79,  gt. 

antillensis  94. 

carolinensis  p/,  94. 

cellulifera  94. 

conquisita  94. 

dumosa  79. 

Haleana  75. 

Hindsii  94. 

Holmesii  92.  93. 

lineolata  p/,  92. 

Millingtoni  94. 

mississippiensis  93.  94 
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Mitra,  cont'd. 

Mooreana  yg. 

pactilis  79. 

Partschii  93. 

pia  94. 

Rushii  92. 

silicata  93. 

staminea  94. 

striatula  94. 

Swainsoni  94. 

titan  94. 

vicksburgensis  94. 

wandoensis  <)2,  93,  94, 

Willcoxii  93. 
Mitromorpha  95. 

biplicata  95. 

cincta  95. 

dormitor  95. 

pygmrea  95. 
Monoceros  iiS. 

armigera  118. 
Monoptygma  155. 

elegans  14. 
Murex  139. 

angelus  142. 

angulatus  148. 

asperrimus  142. 

aspinosa  147,  150. 

brevifrons  140. 

Burnsii  /^/,  150,  151. 

calcitrapa  140. 

celiulosa  150. 

chipolana  139. 

chrysostoma  139. 

compactus  142. 

Conradi  143. 

corona  121. 

crispangula  140. 

cristatus  149. 

engonatus  142. 

globosus,  140,  142. 

imperialis  142. 

intermedius  150. 

interserralus  141. 

larvicosta  140. 

Matthewsoni  142. 

messorius  139. 

tnexicanus  142. 

micromeris  141. 

minax  118. 

mississippiensis  139. 

Nuttallii  143. 


Murex,  cont'd. 

oculatiis  142. 

perversus  116. 

pottiiformis  142. 

pomum  140,  142. 

recurvirostris  139. 

rufus  140.  141,  143. 

sexcostata  140,  143. 

shilohensis  141. 

simplex  147,  14S,  150. 

spinulosa  149. 

textilis  142. 

tritonopsis  139. 

trophoniformis  140. 

tulipa  lor. 

umbrifer  143. 
Muricidea  149. 

attenuata  149. 

cristata  149. 

fioridana  149. 

hexagona  149. 

multangula  149. 

spinulosa  141,  149. 
Nassa  132. 

acuta  134. 

ambigua  132,  133. 

antillaruin  133. 

bidentata  133,  134. 

caloosaensis  134. 

cancellata  131,  135. 

consensa  132. 

fretensis  132. 

Lapenotierei  133. 

lunata  137. 

mississippiensis  131,  135. 

multilineata  132. 

obsoleta  135. 

vibex  132. 
Nassaria  132. 

auritula  130. 
Nassarina  132. 

glypta  132. 
Nautilus  86. 

Ulrichi  86. 
Neptunea  149. 

constricta  130. 

equalis  126. 

exilis  127. 

trossula  148. 
Nerinea  61. 
Niso  160. 

splendidula  160. 


Niso,  cont\i. 

umbilicata  160. 

Willcoxiana  160. 
Nitidella  13S. 

filosa  138. 
Nucleus  in  the  Vohitidoe  65. 
Nucleus, 

bulbous  67,  69,  77. 

caricella  68,  70,  77,  /<?. 

cymba  63,  70,  76. 

nielo  67,  69,  77. 

plauorboid  67,  69. 

pupiform  67,  69,  jy. 

scaphella  68,  70,  77,  78. 

trocliiform  66,  69,  77. 
Ocinebra  150. 

alta  150. 

celiulosa  150. 

intermedia  150. 

nucea  150. 
Odostomia  14. 

alba  159. 
Oliva  44.  62,  155. 

carolinensis  45. 

cylindrica  44,  45. 

duplicata  45. 

ispidula  45. 

literata  44. 

litterata  44,  45. 

mutica  45. 

muticoides  45. 

olivacea  44. 

reticularis  44,  45. 
Olivella  ./j,  62,  155. 

fuscocincta  46. 

jaspidea  45. 

lata  45,  46. 

mutica  45. 

nitidula  45. 

rotunda  45. 

strigata  46. 
Opalia  15S. 

De-Bouryi  158. 
Origin  of  plaits  58,  obliquity 

63. 
Orthaulax  i6g,  170,  172. 

Gabbi  170. 

inornatus  i6(),  170. 

pugnax  170. 
Otocheilus  76,  8$. 

mississippiensis  85. 

nereidis  85. 
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Ovula  163. 

gibbosa  164. 

iota  164. 

multicarinata  164. 

Scheflferi  164. 
Ovuliim  62.    See  Ovula. 
Paludina  22. 

scalaris  22. 
Papillina  125. 

altilis  126. 

clumosa    120,    7^5,    126, 
128. 

mississippiensis  125,  126. 

papillata  126. 

protexta  126. 

salebrosa  126. 
Partula  5. 

americana  7. 
Perplicaria  90. 

perplexa  90, 
Persicula  49,  55,  56. 

catenata  49,  55. 

chrysomelina  55,  56. 

interrupta  55. 

obesa  55. 

ovula  52,  56. 
Petaloconchus  61. 
Phalium.     See  Cassis. 
Phos  131. 

cancellatus  135. 

intricatus  131. 

parvus  131. 

sagenus  135. 

texanus  135. 
Phyllonotus.  See  Murex  142. 
Physa  23. 

bridgerensis  23. 

carinifera  22. 

heterostropha  23. 

hypnorum  22. 

Meigsii  22,  23. 

scalaris  22. 
Piestocliilus6i,  64,  73. 
Pisania  /.?p,  130. 

auritula  130. 

claiboniensis  130. 

dubia  130,  147. 
Plaits  of  the  columella,  their 
origin  58,  obliquity  63, 
number  and  form  64. 
Planorbis  ./,  20,  22. 
circumlineatus  4. 


Planorbis,  lOii/'cL 

Conanti  20,  21,  23. 

Disstoni  2r,  23. 

Duryi  20,  21. 

exacutus  2f. 

havanensis  4. 

lentus  20. 

trivolvis  20,  21. 

Willcoxii  4. 
Pleioptygma  64,  gi. 
Pleurotonia  2S,   137. 

abundans  31. 

albida  28. 

albomaculata  36. 

albopustulata  36. 

Barretti  28. 

brunnea  41. 

cochlearis  28. 

diminuta  40. 

ebur  30,  37. 

fucata  30. 

fuscolineata  40. 

gratula  39. 

haitensis  28. 

hypsela  36. 

incilis  39. 
'       jamaicense  33. 

lissotropis  36. 

lunatum  29. 

plicata  41. 

plicatum  41. 

plicosa  41. 

quadrata  40. 

quadrifasciata  33. 

quadrilineata  33. 

scalpta  40. 

servata  28. 

Simpsoni  37. 

trilineata  33. 

virgo  28. 
Pleurotomella  37,  .;/,  42. 

chariessa  41. 

Jeffreysii  41. 

pistillata4i. 
Pliciscala  158. 
Polygyra  12, 19. 

microdonta  19. 
Porcellana  49,  51. 

denticulata  51. 

eburneola  51. 
limatula  49. 
Porcellanella  53. 


Provocalor  81. 
Prunum  53,  56. 

bella  53,  56. 

eburneola  51. 

limatula  49. 

virginiana  48. 
Pseudoliva  118. 

armigera  118. 
Pseudomurex  124. 
Pterorhytis  143. 

Conradi  143. 

umbrifer  143. 
Pteronotus  /^2,  147. 

angelus  142. 

engonatus  142. 

festivus  142. 

textilis  142. 
Pterotyphis  151. 
Ptychatractus  90. 
Ptychosyca  73. 
Pupa  5.     Sec  Strophia. 

fallax  5. 
Purpura  66,  122,  155. 

tridentata  130. 
Pyramidella  92. 

reticulata  92. 
Pyrula  163. 

anomala  122. 

consors  121. 

gracilis  163. 

Kieneri  n6. 

melongena  121. 

papyratia  163. 

perversa  116. 

reticulata  163. 

spirata  112. 

sulcosa  109. 
Ranella  144. 

caudata  144. 

clathrata  144. 

lanceolata  161. 

Maclurei  130. 

muriciformis  145. 

plicata  145. 

pulchra  144. 

triquetra  145. 
Rapana  122,  124,  153,  156. 

bezoar  124,  153. 

tampai-nsis  153. 
Retusa  16, 

sulcata  16. 
Ricinula  131. 
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Riciinila,  cont'd. 

turbinella  131. 
Rimella  172. 

Sniilhii  172. 
Ringicula  14. 

biplicata  56. 

floridana  14,  15. 

Guppyi  14,  15. 

tridentata  14. 
Rostellaria  169. 

indurata  71. 
Rostellites  66,  7/,  72,  73,  74. 

Abbotti  71. 

angula  71. 

assimilis  72. 

biconica  71. 

biplicata  71. 

carnatica  72. 

elongata  72. 

fenestrata  72. 

Gabbi  69,  71. 

Gosseleti  72. 

indurata  71. 

intermedia  71. 

multistriata  72. 

nasuta  71. 

navarroensis  69,  71. 

ovata  71. 

rigida  72. 

spinosa  72. 

texana  71. 

texturata  71. 

Zitteliana  72. 
Scala  157.      See  also  Opalia. 

angiilata  158. 

clathrus  158. 

Frielei  158. 

Humphreysi  158. 

lineata  158. 

Sayana  158. 

turricula  157. 

uhcinaticosta  157. 
Scalaria.     See  Scala. 
Scapha  88. 

striata  88. 
Scaphander  /6,  17, 

grandis  17. 

lignaritis  16. 

nobilis  17. 

primus  17. 

punctoslriatus  17. 
Scaphella  58,  64,  ^(),  80. 


Scaphella,  coii/'d. 

ancilla  70. 

aiigulata  70,  71. 

aurisleporis  70. 

brasiliana  70. 

floridana,  70,  So,  Sg. 

junonia  64,  68,  70,  78,  79, 
80,  89. 

Lamberti  70,  80. 

magellanica  64,  66,  68, 
70. 

obtiisa  70. 

Showalteri  80. 

sinuosa  70,  81. 

solitaria  70,  79,  80. 

striata  70,  8S. 

Trenholmii  70,  80,  81,  86, 
88,  89. 

tuberculata  70. 
Segmentina  4. 

havanensis  4. 
Seila  25. 

constricta  25. 

terebralis  25. 
Semicassis.     See  Cassis. 
Seminella  135,  138. 

prima  135. 

Stearnsii  138. 
Sigaretus  62. 
Siphocypr£Ea  165,  167. 
Siphonalia  122,  //p. 

Kellettii  122. 

pallida  122. 

trossula   148. 
Solenosteira  122. 

anomala  122. 

Mengeana  122. 
Stenomphalus  124,  153. 
Strephona  44. 

literata  44. 
Strepsidura  122,  7/9. 

dumosa  125. 
Stronibina  135,  139. 

exilis  135,  139. 
Strombus  169,  171,  /yj,  174. 

accipitrinus  174,  178. 

alatus  174,  J77,  178. 

albirupianus    77/,      176. 
'77- 

Aldrichi  775,   176,  177. 

ambiguus  174,  177. 

bifrons  177. 


Strombus,  cont'd. 

bituberculatus    173,   174, 
177. 

Bonellii  176. 

chipolana  176. 

costatus  173,  174,  178. 

fragilis  177. 

gallus  173,  174. 

gigas  174. 

gracilior  173,  174,  178. 

granulatus  174,  175,  176. 

haitensis  174. 

inerniis  173,  174,  178. 

integer    173,     174,    177, 
178. 

Leidyi  174,  77,s'. 

peruvianus  174. 

proximus  174,  177. 

pugilis  173,174,  175,  176. 
177,  178- 

pugiloides  174,  177. 

Sloanii  177. 
Strophia  3,  12,  126. 

anodonta  13. 

floridana  13. 

incana  13. 
Succinea  19. 

luteola  19. 
Sulcocypr;ua  165. 
Surculites  137. 

annosa  137. 
Sycopsis  109.     See  Kulgur. 

contrarium  116. 

nodulatum  no. 
Sycotypus    109,     118.      See 
Fulgiir. 

alveatus  112. 

canaliferus  112. 

elongatus  112. 

excavatus  112. 

incilis  112. 

pyriformis  112. 
TerebeMum  172. 

.sopitum  172. 
Terebra  24. 

carolinensis  24. 

concava  24,  25. 

constricta  25. 

dislocata  24. 

divisura  24. 

I'clitii  24. 

protexia  24   25. 
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Terebrn,  cont'd. 

rudis  24. 

tantula  24. 
Terebrispira  61. 
Thaumastiis  5. 

limnxiformis  5. 
Thomsonia  21. 
Tomatella  14. 

elegans  14. 

punctata  14. 

piinctostriata  14. 

sulcata  14. 
Tornatina  15. 

bullata  15. 

canaliculata  15. 

coixlacryma  15. 

recta  15. 

Wetherilli  15. 
Transovula  164.    Sc-c  Ovula. 
Trigonostoma  43. 

Agassizii  43. 

carolinensis  43. 

Smithii  43. 

subthomasiae  44. 

tenera  43. 
Tritia.     See  Nassa. 
Triton  146. 

mississippiensis  146. 

parvus  131. 

pyraniidatum  130. 

subalveatum  155. 
Tritonidea  /2g,  130. 

auritula  130. 

cancellaria  43. 

Orbignyi  129. 

pauper  /sg,  131. 

tincta  130. 
Tritonium  161. 

lanceolatum  161. 

pileare  161. 
Tritonopsis  154. 

subalveatum  154,  155. 
Trivia  62,  165,  /6S. 

globosa  168. 

pediculus  155,  16S. 

suflusa  168. 
Trubatsa  151. 

Tudicla  58,  65,  117,  118,  126. 
Turbinella  58,  66,  g6,  118. 

chipolana  96,  gj,  98. 

ovoidea  96. 

polygonata  96,  gj. 


Turbinella,  conVd. 

pyrum  65. 

regina  96,  gS. 

scoiymoides  96,  gS. 

scolymus  96,  97,  98,  99. 

textilis  99. 

valida  99. 

Wilsoni  g6,  97,  98. 
Turbinellus  99. 

jcdificatus  99. 

haitensis  100. 
Turrispira  125. 
Turritella  86. 

concava  24. 
Typhis  151. 

acuticosta  151,  153. 

alatus  151. 

antiquus  151. 

cancellatus  151. 

curvirostratus  15  r,  152. 

expansus  151. 

floridanus  151,  1^2,  153. 

gracilis  151. 

linguiferus  151,  1^2, 

longicornis  151. 

obesus  151. 

tetrapterus  153. 
Urosalpinx  145,  ///,  148,  149. 

cinereus  148. 

dubius  130. 

floridanus  149. 

perrugatus  14S. 

subsidus  148. 

tampaensis  147. 

trossulus  148. 
Utriculus  16. 

Gouldii  16. 

Mayoi  16. 

pertenuis  16. 

vaginatus  16. 
Vasum  58,  96,  gg. 

capitelhim  99. 

cestus  100. 

engonatum  96,  loo. 

haitense  100. 

liorridum  96,  gg,  117. 

muricatuni   100. 

subcapitellum  96,  gg. 

tuberculatum  100. 
Venericardia  125. 

planicostata  125. 
Venus  :8. 


Venus,  cont'd. 

cancellata  18. 
Voluta  58,  61,  63,  76. 

Angasi  69. 

angulata  71. 

Baudoni  88. 

cancellata  74. 

cithara  69,  70. 

costaria  70. 

costata  85. 

deperdita  70,  82. 

dubia  79. 

Edwardsi  70. 

elegans  69. 

Ellioti  69. 

fusiformis  74. 

hebra.'a  69. 

imperialis  69. 

jiigosa  74,  Ss- 

lyra  69. 

magnifica  69,  70. 

mixta  70. 

muricina  70. 

musica  69,   70,    76,    77, 
85. 

musicalis  69. 

musicina  85. 

neglecta  70. 

Newcombiana  69. 

Norrisii  69. 

prunum  50. 

pulchella  84. 

reticulata  69. 

rupestris  69. 

scapha  69. 

Showalteri  70,  79,  So. 

Spillmani  74,  S2. 

subjugosa  74,  Sj. 

Tarbelliana  70. 

torulosa  70. 

Trenholmii  88. 

Tuomeyana  74.     » 

undulata  69. 

vespertilio  69,  70. 

vexillum  69,  77. 

virescens  69,  70,  77. 

zebra  84. 
Volutidte  57. 
Volutifusus  80. 

typus  79,  Sr. 
Volutilithes   58,   64,   66,  67, 
68,  7/,  77.  78,  90- 
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Volutilithes,  cont'd. 
abyssicola,  69,  7^. 
alticostata  71. 
ambigua  69,  75. 
bulbula  69,  75. 
californiana  75. 
digitalina  75. 
Domeykoana  69. 
D'Orbignyana  69. 
dumosa  75. 
eufauleiisis  73. 
gracilis  69. 
Haleana  69,  75. 
impressa  75. 
indenta  75. 
labrella,  69,  j^. 


Volutilithes,  cont'd. 

lima  69,  75. 

limopsis  69,  7^. 

luctator69,  74,  75. 

petrosa  69,  72,  75. 

Philippiana  66,   69,    72, 
74<  76. 

precursor  84. 

radula  71. 

rugata  69,  74,  75,  84. 

Sayana  69,  75. 

spinosa  69,  77,  75. 

symmetrica  75. 

triplicata  69. 
Volutocorbis     69,      75,     76, 


\'olutoderma  58,  66,  72.    See 

Rostellites. 
Volutomitra  92. 

wandoensis  92. 
Volutomorpha  58,  61,  64,  69, 
72,  7,'',  76,  90. 

Conradi  73. 

cretacea  73. 

eufauleiisis  69,  73. 
Volutopsis  66. 
Volutopupa  ■/■J,  78. 
Volvula  16. 

cylindrica  16. 

oxytata  16. 
Wagneria  169. 

pugnax  169,  170. 


ERRATA. 


Page    88,  line  :o  from  the  top,  for  "Bandoni"  read  " Baudoni." 

Page  104.  Under  Fasciolaria  Sparroivi  Emmons,  the  second  locality,  "  one  mile  west  of 
the  Chipola  River,"  etc.,  is  erroneous;  the  locality  where  it  was  collected 
by  Mr.  Burns  is  the  "  Upper  Bed,  Alum  Bluff,  Chattahoochee  River,  West 
Florida."  The  fragments  from  White  Beach  cannot  be  positively  identified, 
except  generically. 
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f'refach: 


The  following  memoir  by  Mr.  William  H.  Dall,  of  the  U.  S.  Geological  Survey,  is  a 
continuation  of  the  subject  of  the  Tertiary  Mollusca  of  Florida,  by  the  same  author,  which 
was  published  in  Vol.  3,  Part  1.  of  these  Transactions.  This  memoir  completes  the 
difTerent  groups  except  the  Pelecypoda. 

In  addition  to  the  collections  available  in  the  preparation  of  Part  I.,  much  new 
material  has  since  been  studied,  which  was  obtained  in  later  e.xplorations  by  various 
members  and  correspondents  of  the  U.  S.  Geological  Survey  ;  by  Mr.  Charles  \V.  Johnson, 
Curator  o(  the  Museum  of  this  Institution,  and  by  the  writer. 

To  the  enumeration  and  description  of  the  species  actually  collected,  Mr.  Dall  has 
added  many  notes  on  other  related  fossils  from  the  Kocene  and  other  horizons,  when  it 
.seemed  desirable. 

This  course  has  been  pursued  with  the  intention  of  making  the  work  more  useful  to 
students  of  our  Tertiary  fossils. 

In  some  cases  this  has  extended  to  a  review  of  an  entire  group,  as  known  from  our 
Tertiary  beds ;  and  it  is  hoped  that  this  scrutiny  may  result  in  an  important  advance  in  the 
revision  of  our  Tertiary  Mollusca — a  work  which  will  require  the  efforts  of  students  for  a 
long  time  to  bring  to  a  satisfactory  completion. 

To  Major  J.  \V,  Powell,  Director  of  the  U.  S.  Geological  Survey  ;  to  various  members 
of  the  Survey  and  obliging  correspondents,  and  to  the  authorities  of  the  Smithsonian 
Institution  and  the  U.  S.  National  Museum  our  thanks  are  due  for  assistance  rendered  in 
the  prosecution  of  the  present  investigation. 

We  are  also  indebted  to  the  U.  S.  Geological  Survey  for  authority  to  reproduce  and 
use  the  geological  map  of  Florida  which  appears  in  this  volume,  and  which  was  recently 
issued  as  one  of  the  illustrations  to  Bulletin  84  of  the  U.  S.  Geological  Survey,  in  which 
the  present  state  of  our  knowledge  of  the  geology  of  that  State  is  fully  discussed. 

JOSEPH  WILLCDX. 
Philadelphu,  I'lerember  12,  1S92. 
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PART  II. 


INTRODUCTORY. 
On  the  Marine  Pliocene  Beds  of  the  Carolinas. 

Ill  discu.ssing  the  fine  Pliocene  fauna  of  the  Caloosahatcliie,  it  has  been 
neces.saiy  to  consider  the  other  American  faunas  supposed  to  be  of  the  same 
a;4o  or  whicli  have  been  referred  by  various  authors  to  the  same  geological 
epoch.  Omitting  the  beds  of  this  age  south  of  the  Rio  Grande  and  in  the 
Antilles,  and  exclusive  of  the  Pliocene  beds  of  the  Pacific  Coast,  the  Caloosa- 
hatcliie beds  are  the  only  marine  Pliocene  deposits  of  the  United  States  of 
which  the  geological  age  has  been  admitted  without  controversy  since  they 
were  first  described.  They  were  .stated  by  Professor  Hcilprin,'  in  his  orig- 
iiul  paper,  to  "  give  us  the  first  unequivocal  evidences  of  the  existence  of  a 
marine  Pliocene  formation  in  the  United  States  east  of  the  Pacific  slope,"  and 
therefore  may  fairly  be  regarded  as  constituting  for  this  country  the  standard 
b\-  which  other  beds,  for  which  a  similar  age  is  claimed,  should  be  tested. 

In  the  earlier  publications  on  geology  and  paleontology  which  were 
made  in  thiscountry,  the  word  Pliocene  was  used  to  cover  the  Tertiary  forma- 
tions subsequent  to  the  Eocene,  and  the  use  of  the  word  Miocene  was  of  later 
date.  After  the  noniinclatiire  of  the  Tertiary,  as  at  present  understood,  had 
been  accepted  by  American  geologists,  the  application  of  these  terms  became 
a  subject  of  some  difference  of  opinion,  owing  to  imperfect  knowledge  of  the 
faunas  and  the  different  points  from  which  the  subject  was  viewed  by  geolo- 
gists. In  general,  the  percentage  of  living  forms  contained  in  the  beds,  after 
tlie  method  of  Deshayes  and  I -yell,  was  taken  as  decisive  of  the  place  the 
ti>rizon  should  occupy  in  the  scale  of  the  Tertiary. 

The  area  where  marine  Pliocene  might  be  expected  to  occur  is  bounded 
'>n  the  north  by  part  of  Virginia,  and  extends  southward  along  the  coast  to 
the  peninsula  of  South   P'lorida. 

Portions  of  the  Tertiary  belt  along  this  coast  have  been  subjected  to 
considerable  changes  of  level,  denudation,  and  obscuration  by  the  accimiulation 
of  Pleistocene  .sands.  Over  much  of  the  rest  the  Po.st- Eocene  beds  lie  uncon- 
solidated in  the  form  of  marl  or  shelly  gravel,  little  elevated  above  the  sea  or 
the  flood-line  of  the   rivers   which  cross  it  on  their  way  to  the  ocean.     In  an 

'  These  Tracsaclions,  Vol.  I.,  p.  64  If. 
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uiideiiLided  region  between  St.  Augustine   and  Cliesapeako   Bay  the  Pliocene, 
if  any,  was  to  be  looked  for. 

The  deposits  in  question  consist  in  general  of  isolated  patches  of  marl' 
lying  in  depressions  or  over  low  areas  of  the  Eocene  or  Cretaceous  rocks. 

These  marls  differ  from  the  Miocene  beds  of  Virginia  in  the  greater 
percentage  of  lime  which  they  generally  contain.  Paleontologically  the 
difference  was  supposed  to  be  equally  great.  According  to  Tuomey  (op.  cit., 
p.  183)  and  Heilprin  (op.  cit,  pp.  51  to  53  and  60  to  61),  the  proportion  of 
recent  to  extinct  species  in  the  Carolinian  fauna  is  more  than  double  that 
which  occurs  in  the  Miocene  of  Virginia.  Though  Holmes,-  Ruffin,'*  Lyell,* 
and  Conrad'  regarded  the  Carolinian  beds  as  Miocene,  the  facts  above 
mentioned  led  Tuomey"  to  refer  the  beds  to  the  Pliocene — a  view  maintained 
later  by  Tuomey  and  Holmes  in  their  work  on  the  Pliocene  of  South  Carolina.' 
In  view  of  the  presence  of  sundry  characteristic  Miocene  species  in  the  fauna 
described  by  Tuomey,  the  most  prominent  student  of  our  Tertiaries,  T.  A. 
Conrad,  refused  to  regard  the  beds  as  other  than  Miocene,  though  possibly  as  a 
later  series  than  the  Miocene  of  Virginia  and  Maryland,  and  this  opinion  has 
been  accepted  by  subsequent  students  until  very  recently.  In  short,  the  fauna 
described  by  Tuomey  and  Holmes  has  been  regarded  as  a  transition  fauna,  or 
"  Upper  Atlantic  Miocene,'*  up  to  within  the  past  few  years.  The  question  as 
to  whether  it  was  a  natural  fauna  at  all  was  not,  apparentlj',  raised  by  any 
one ;  and,  until  the  discovery  of  the  Caloosahatchie  beds,  it  could  not  have 
been  successfully  raised  (e.Kcept  by  a  re-examination  of  the  beds  on  the  spot) 
for  want  of  an  indisputable  standard  of  comparison. 

Dana,  in  his  "  Manual  of  Geology,"'  hardly  touches  upon  the  question, 
but,  dividing  the  period  of  the  American  Tertiary  into  epochs  of  time,  he 
names  the  last  "  Sumter,  or  that  of  the  beds  of  Sumter  and  Darlington 
districts  of  South  Carolina,  in  which  forty  to  sixty  per  cent,  of  the  fossils  are 
living  species ;  called  also  Pliocene."  To  this  supposed  fauna  Heilprin,'"  in 
1884,  applied  the  name  of  "  Carolinian  or  Upper  Atlantic  Miocene,"  in  contra- 
distinction to  the  Miocene  beds  of  Virginia  and  Maryland,  comprehended  in 
their  time  relations  by  the  "  Yorktown  epoch  of  Dana." 

In  his  study  of  the  Floridian  Tertiary,  and  the  comparisons  which  it 
made  necessary,  the  writer  was  rapidly  forced  to  the  conclusion  that  the 
fauna  catalogued  and  illustrated  by  Tuomey  and  Holmes  in  their  "  Pleioccne 
Fossils  of  South  Carolina  "  was  not  a  true  fauna  at  all,  but  a  confusion  of 

'  Tuomey.  Oeol.  of  Smith  Carolina,  p.  171, 1818  ;  Heilprin,  Tertiary  Geol.  of  the  U.  S.,  p.  21,  IfSI. 
«  Notes  on  tbc  Geol.  of  Clinrleston,  S.  C,  p.  I,  1819. 
'  Agrlcnlttiral  Snrvey  of  South  Carolina,  p.  27,  1843. 

•  Quorterly  Journal  Oeol.  Soc.  of  Lon>lon,  Vol.  I.,  p.  41.3,  1845. 

•  Medial  Tertiary  Formation  of  the  U.  9.,  Introduction,  page  v.,  1838. 

•  Geol.  of  South  Carolina,  p.  171,  liW8. 

'  Pleiocene  KomILs  of  South  Carollno.  Charleston,  S.  C.  Russell  and  Jones,  1857.  Introduction,  pp.  Ix.-x. 

•  Heilprin,  Tert.  Geol.  U.  3.,  pp.  64-66,  ISS^l. 

•  Edition  of  ISra,  p.  .506. 

<■»  Tertiary  Geol.  U.  S.,  p.  67,  ISM. 
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several  distinct  faunas,  of  which  one  was  of  true  Miocene  age,  like  tlie  Vir- 
ginia Miocene,  wliile  another  miglit  reasonably  be  regarded  as  genuine 
Pliocene,  and  the  stratigraphical  equivalent  in  South  Carolina  of  the  Caloosa- 
hatchie  beds  of  Florida.  This  opinion  was  frankly  stated  in  the  introductory 
remarks  prefaced  to  Part  I.  of  this  paper  (p.  i),  but  the  arguments  by  whicii  it 
was  sustained  were  reserved  for  the  geological  summary  with  which  this 
memoir  will  be  closed,  in  the  hope  that  additional  information  of  a  positive 
character  might  be  received. 

In  the  review  of  the  Post-Eocene  Tertiaries  of  the  United  States,  sub- 
mitted for  publication  as  Bulletin  84  of  the  U.  S.  Geological  Survey  in  July, 
1 89 1,'  the  present  writer  used  the  following  language  : 

"  In  South  Carolina  as  in  North  CaroHna  paleontologists  have  been  con- 
fronted will)  a  difficulty  arising  from  the  alleged  co-existence  in  the  same  beds 
of  fossil  mollusks  elsewhere  characteristic  of  different  formations.  In  the  fine 
work  on  the  Pliocene  of  South  Carolina  by  Messrs.  Tuomey  and  Holmes, 
both  Miocene  and  Pliocene  species  are  included,  with  the  result  that,  by  some 
authors,  the  whole  fauna  has  been  regarded  as  Miocene,  and  by  others,  in- 
cluding the  writers  of  the  work  in  question,  as  Pliocene.  Both  conclusions 
rest  on  the  assumption  that  all  the  species  referred  to  have  been  derived  from 
the  matrix  of  a  single  horizon,  although  collected  at  a  number  of  diflerent 
localities.  This  assumption  appears  insufficiently  supported  by  the  facts, 
since  no  critical  stratigraphic  investigation  of  the  beds  in  question  has  ever 
been  made,  and  especially  no  researches  directed  to  the  solution  of  this  par- 
ticular series  of  discrepancies.  It  may,  however,  be  assumed  that  no  very 
obvious  stratigraphical  differences,  if  any,  exist,  since  otherwise  it  would  seem 
as  if  tliey  must  have  compelled  recognition  before  now.  The  shell  marl  from 
which  the  fossils  in  question  have  been  derived,  in  part,  at  least,  exists  as 
patches  of  relatively  small  extent,  occupying  shallow  depressions  in  older 
deposits,  which,  as  well  as  the  marl  and  the  superincumbent  sands,  are  uncon- 
solidated, loose,  and  liable  to  more  or  less  shifting.  The  action  of  the  torren- 
tial rains  which  annually  visit  this  region,  the  influences  at  work  in  subaerial 
denudation,  freshets  and  floods,  as  well  as  the  earthquakes  which  occasionally 
disturb  the  soil,  offer  means  by  no  means  inadequate  to  the  confusion  of  thin, 
superficial,  incoherent  strata  of  similar  constitution  already  in  contact  with 
one  another — at  least  to  an  extent  which  would  make  it  extremely  difficult  to 
recognize  any  distinction  of  age  or  stratification  on  a  casual  examination. 
There  is,  of  course,  no  reason  why,  in  this  State,  as  elsewhere,  some  species 
originating  in  the  Miocene  should  not  persist  to  the  Pliocene,  or  even  to  the 
present  fauna,  essentially  unchanged  ;  as  they  are  known  to  do  in  Florida,  for 
instance.  If  this  were  all,  no  question  need  be  raised  as  to  the  synchronous 
existence  of  species  which  have  been  collected  from  these  beds.  But  this  is 
not  the  real  question  ;  on  the  contrary,  it  is  entirely  beside  the  point.  What 
we  find  in  the  supposed  fauna  of  Messrs.  Tuomey  and  Holmes  is  an  aggrega- 
tion of  species  of  which  some  have  (both  north  and  south  of  this  State)  a  defi- 
nite stratigraphical  position  in  certain  Miocene  beds  where  they  have  never 
been  found  associated  with  certain  others,  as  in  the  South  Carolina  deposits. 
These  others,  again,  are  known  to  be  associated  in  beds  of  Pliocene  age 
from  which  the  above-mentioned  Miocene  types  have  never  been  collected. 
Lastly,  the  known  order  of  development  deduced  from  the  succession  of 
these  forms^n  regions  where,  as  in  Florida,  the  stratigraphical  succession  is 
unquestioned,  complete  and  distinct — is  violated  by  their  alleged  contempo- 
raneous existence  in  a  locality  so  nearly  adjacent. 

"  Now,  it  seems  to  the  writer  that  the  supposition  that  the  so-called 
Pliocene  of  South  Carolina  represents  a  mechanical  mixture  of  species  of  two 
horizons,  is  more  in  harmonv  with  what  is  known  and  with  paleontological 
experience  than  the  view  that  these  species,  elsewhere  diversely  distinctive, 
are,  in  this  locality  and  for  this  occasion  only,  biosynchronous.  At  least  it 
would  seem  as  if  the  onus  firobaiidi  lies  with  those  who  would  claim  a  normally 
transitional  character  for  these  beds. 

*  Now  in  press. 


204  TRANSACTIONS   OF    THE     WAGNER    EREE 

"  Another  fact  bearing  directly  on  this  question  istlie  lesser  Pliocene  anil 
Post-Pliocene  change  cf  level  in  South  Carolina.  The  level  of  the  Columbian 
(Quaternary)  perezone  above  the  sea  is  here  less  elevated  than  it  is  either 
north  or  south  of  South  Carolina.  The  off^hore  deep-sea  soundings  show 
that  the  sea-bottom  ri^es,  in  an  east-west  general  direction,  oft'  that  Stale,  so 
that  the  Gulf  Stream  Hows  up  and  over  a  hill  or  ridge'  transverse  to  its  course. 
This  indicates  a  relatively  stationary  axis  or  wide  fold  here  over  which  the 
Miocene  btds  are  thin,  because  it  was  not  greatly  depressed,  and  the  following 
Pliocene  beds  may  be  supposed  to  also  have  been  extremely  thin — a  state  of 
aftairs,  considering  the  incoherence  of  the  beds,  which  would  greatly  have 
facilitated  subsequent  confusion  of  the  fossils,  and  mixture  of  the  material  of 
the  beds. 

"  These  fossiliferous  deposits  are  mainly  confined  to  the  northeastern 
part  of  the  State.  In  Horry  District,  slight  exposures  were  noted  by  Tuomey- 
on  Little  River  ;  better  ones  were  seen  along  the  Waccamaw.  for  some  dis- 
tance from  Conway  borough.  At  Porter's  Landing  and  at  Harper's  the  strata 
appear  as  follows : 


30'-40'  I  Yellow  sand. 


Yellow  fossiliferous  i 


Cretaceous  beil 


"On  the  right  bank  of  the  river,  not  far  from  Nixoiuille.  the  beds  as  ex- 
posed stand  thus  : 


30'    1 

Loose  satid  ami  clay. 

ID-    1 

Marl 

2'    1 

Cretaceous,  Exofjiji-a  cnsfata. 

"  From   these    and  other  less  important  exposures  on  the  Waccamaw, 
Tuomey  enumerates  49  species  of  mollusca,  of  which  he  regards  28  as  extinct." 

These  view.s  liaving  been  communicated  to  Mr.  Jo.scph  Willco.x,  of 
Philadelpliia,  that  gentleman,  with  the  assistance  of  Mr.  Charles  W.  Johnson, 
assistant  curator  of  the  museum  of  the  Wagner  Free  Institute  of  Science, 
undertook  to  contribute  to  tlie  solution  of  this  interesting  problem.  In  the 
autumn  of  1891  Mr.  Johnson,  under  the  direction  of  Mr.  Willco.x,  after  con- 
ferring with  the  writer,  undertook  the  search  for  genuine  Pliocene  beds  in 
South  Carolina.  It  was  thought  that  the  search  would  be  most  likely  to  be 
successful  on  the  Waccamaw  River  and  vicinity,  a  majority  ofTuomey's  really 
Pliocene  species  having  come  from  that  region,  while  the  seaward  position  of  it 
relative  to  the  known  Miocene  of  the  State  enhanced  this  probability. 

The  following  is  a  summary  of  Mr.  Johnson's  report,  on  his  investiga- 
tions : 

The  banks  of  the  Waccamaw  River  are,  for  the  most  part  low,  and  in  the 
thirty-si.x  miles  examined  there  were  only  three  places  where  specimens  could 
be  obtained.  About  four  miles  above  Conway  is  Grissctt's  Landing,  but  the 
supply  of  fossils  being  represented  as  small,  Mr.  Johnson  did  not  dela)'  licic. 
An  approximate  section  at  the  landing  gave  : 

Soil,  4  to  5  feet. 

Shell  marl,  2  to  3  feet. 

Blue  (Cretaceous)  marl,  4  feel  to  the  water. 

'  To  this  rise  or  fold  in  llic  sca-boltom  Ihc  writer  has  applied  the  nnnie  of  the  Creal  Caro- 
linian Kidge. 

'  M.  Tuomey,  Geol.  South  Carolina,  p.  17.1, 1818. 
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The  first  locality  of  importance  is  at  Mr.  \Vm.  Nixon's  (called  Harper's 
Laiidintj  by  Tuomey),  about  fifteen  miles  from  Conway  by  the  river,  and  lialf 
that  distance  in  a  direct  line.     Here  the  following  section  was  taken  : 

Soil  and  ferruginous  sand,  about  20  feet. 

Shell  marl  (the  lower  4  feet  much  decomposed),  1 1  feet. 

Blue  (Cretaceous)  marl  without  fossils,  8  feet. 

Three  miles  above  this  is  Nixonville,  or  Graliamvillc,  near  which  is 
Tilly's  Lake,  a  tributary  of  the  Waccamaw.  Near  the  mouth  are  some  \'ery 
important  outcrops,  giving  the  following  section  : 

Soil  and  ferruginous  sand,  about  20  feet. 

Shell  marl  (Pliocene),  9  to  10  feet. 

Blue  (Cretaceous)  marl  with  Exogyra  cos/ala,  2  '<  feet. 

Exogyra  occurred  in  tlie  Pliocene  marl  to  the  height  of  a  foot  above  the 
1 -vel  of  the  blue  marl,  being,  of  course,  adventitious. 

At  Bear  Bluff,  about  six  miles  above  the  lake,  is  an  outcrop  of  decom- 
posed shell  marl  about  six  feet  thick,  but  affording  little  in  the  way  of  fossils 

The  next  place  of  importance   is  Todd's   Ferry,  which   is   probably  the 
locality  cited  by  Tuomey  under  the  name  of  Royal  Ferry.     It  is  about  twelve 
uiiles   from  Conway  by  land,  but  nearly  three   times  as   far  by  the   tortuous 
course  of  the  river.     Here  were  found  ; 
Soil,  4  to  6  feet. 
Shell  marl,  lower  half  much  decomposed,  8  feet. 

Sand  with  Peclen  eboreiis  and  Oslrea  tneridionalis,  3  feet. 

The  Cretaceous  was  not  visible  here.  Two  miles  above  is  Red  Bluff, 
where  the  marl  is  so  indurated  as  to  afford  few  specimens,  but  they  were 
identical  with  those  previously  found.     The  following  section  was  made  : 

Soil  and  ferruginous  sand,  about  10  feet. 

Indurated  shell  marl,  5  feet. 

The  lower  decomposed  marl  appears  to  be  identical  with  the  upper  part 
of  the  bed,  for  at  Tilly's  Lake,  where  they  were  best  preserved,  the  same 
species  were  found  in  both  parts  of  the  bed. 

After  completing- his  collections  on  the  Waccamaw,  Mr.  Johnson  pro- 
ceeded to  the  estuary  of  the  Neuse  River,  in  North  Carolina.  At  Mr.  Malli- 
son's  place,  thirteen  miles  below  New  Berne,  N.  C,  the  following  section  was 
obtained,  the  strata  dipping  slightly  seaward: 

Soil  and  ferruginous  sand,  10  feet. 

Ferruginous  sandy  clay,  10  to  12  feet. 

Bluish  clay  with  fossils  (Pliocene),  5  to  6  feet. 

At  the  mouth  of  Slocum's  Creek,  fifteen  miles  below  New  Berne,  the 
formation  was  similar,  except  that  the  more  arenaceous  character  of  the  shell- 
bed  better  facilitated  collecting.     Here  the  section  w-as: 

Soil  and  ferruginous  sand,  10  feet. 

Ferruginous  sandy  clay,  10  feet. 

Blue  sandy  clay  and  yellow  sand  with  shells,  4  to  5  feet. 
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These  beds  on  the  Neusewere  referred  by  Kerr  to  the  Quaternary,'  under 
the  mistaken  impression  that  the  fossils  contained  in  them  were  all  of  recent 
species.  It  is  probable  that  other  beds  of  this  sort  occur  near  Cape  Fear  and 
near  the  shores  of  the  Sound,  by  Beaufort  and  east  of  the  Pungo  and  Chowan 
Rivers,  judging  from  incidental  remarks  by  Kerr  and  Emmons,  and  the  nature 
of  the  fossils  described  by  Emmons  and  by  Conrad.  The  latter  boldly  refers' 
"  all  those  strata  of  sand  and  clay  which  border  the  Atlantic  from  Cumber- 
land County,  New  Jersey,  to  the  middle  of  South  Carolina  "  to  the  "  Miocene 
Age." 

The  discussion  of  the  species  in  the  beds  above  referred  to  is  beset  witli 
difficulty.  The  original  method  of  determining  the  nomenclature  of  a  divi- 
sion of  the  Tertiary — by  the  percentage  of  living  and  extinct  species  of  fossils 
contained  in  them — has  been  practically  abandoned.  Tuomey  reckoned  that 
42  per  cent,  of  the  species  in  his  (composite)  Pliocene  were  still  found  recent, 
yet  this  did  not  prevent  Conrad  and  Ileilprin  from  regarding  the  beds  as 
Miocene. 

Since  these  authorities  discussed  the  subject,  the  researches  of  the 
U.  S.  Fish  Commission  have  shown  that  a  considerably  larger  number  of  them 
are  still  living  a  short  distance  off  shore,  in  less  than  lOO  feet  of  water.  A 
more  careful  discrimination  and  comparison  of  the  recent  and  fossil  species 
shows  beyond  question  that  the  range  of  many  species  in  time  is  far  greater 
than  was  formerly  supposed,  and  that  some  species  are  still  living  which  had 
assumed  their  present  characters  in  the  Eocene.  The  comparison  of  the  fauna 
by  parallelism  with  beds  of  known  and  admitted  Miocene  or  Pliocene  age,  as 
those  terms  have  come  to  be  used,  is  the  plan  to  which  we  must  resort.  Yet 
this  is  by  no  means  easy,  since  large  numbers  of  our  so-called  Miocene  species, 
and  especially  those  with  which  these  forms  would  be  best  compared,  have 
been  described  and  catalogued  without  that  particularity  of  location  which 
alone  would  enable  us  to  decide  whether  their  Miocene  character  was  really 
beyond  dispute.  I  have  been  obliged,  therefore,  in  the  assignments  of  age 
tabulated  below,  to  depend  upon  collections  of  more  recent  date  for  decision 
on  such  points;  and  as  quite  a  number  of  .species  are  still  to  be  precisely 
located,  the  results  are  liable,  with  further  information,  to  be  slightly  modified. 
In  the  present  case,  however,  the  evidence  is  so  strong  that  it  would  seem  that 
such  modifications,  in  any  event,  could  not  change  the  main  conclusions  to 
which  the  study  of  the  fauna  has  led  me. 

In  the  publication  to  which  I  have  already  referred,'  I  have  endeavored 
to  correlate  the  names  heretofore  assigned  to  the  subdivisions  of  our  Tertiary, 
with  the  physical  changes  which  are  indicated  by  the  stratigraphic  and  faunal 
unconformities  which  characterize  them.     The  continuity  of  deposition  in  the 

'  Report  of  the  Geol.  Survey  of  North  Carolina,  p.  !!>!>,  M>l!>. 
'  [Jep.  'icol.  Siirv.  N.  C,  I«7r),  App.  A,  p.  21. 
'  Bun  81,  f.  S.  (Jonl.  Siirvi'V.    In  press 
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Floriilian  region  lias  contributed  greatl}-  toward  the  apparent  success  of  this 
attempt. 

Tlie  close  of  the  Eocene  was  marked  b}'  a  movement  In  elevation  which 
raised  Central  Florida  as  an  island  above  the  level  of  the  sea,  separated  by  a 
wide  strait  from  the  continental  shore-line  of  Georgia.  At  the  same  time  a 
change  of  conditions  took  place  by  which  the  character  of  the  fauna  was  sub- 
jected to  a  notable  alteration.  Nummiilites  and  Orbitoides,  genera  which  had 
formed  until  then  most  conspicuous  members  of  the  fauna,  together  with  other 
foraminifera  of  smaller  size,  disappeared  entirely,  with  numerous  molluscan 
genera,  and  were  replaced  by  others,  notably  Orbitolitcs.  The  fauna  was  a  sub- 
tropical assemblage  similar  to  that  of  the  Central  Antilles,  and  this  continued 
for  a  time  to  be  its  character.  Orogenic  changes  elsewhere  intervened,  and, 
probably  by  modifying  the  course  of  the  ocean-currents,  affected  the  character 
of  the  Floridian  fauna  even  more  profoundly  than  did  those  changes  wliich 
terminated  the  Eocene. 

The  period  between  the  inception  of  the  Miocene  and  the  modification 
of  its  original  fauna  covered  the  deposition  of  the  beds  comprising  the 
Chattahoochee  group  of  Langdon  and  the  Tampa  group  of  Dall,  and,  from 
the  fact  that  its  warm-water  fauna  is  best  displayed  in  the  Chipola  beds  of 
Northwest  Florida,  along  the  river  of  the  same  name,  may  be  called  the 
Chipola  epoch.  During  this  epoch  subtropical  mollusks,  such  as  Cyiiiia  and 
Volitta,  flourished  as  far  north  as  New  Jersey.  The  temperature-indications 
f  the  fauna  do  not  differ  essentially,  as  far  as  our  knowledge  goes,  from  those 
"I  the  previous  later  Eocene  fauna.  At  no  succeeding  epoch  do  we  find  sub- 
tropical or  tropical  mollusks  extending  northward  to  such  a  distance  from 
their  present  range.  If  any  of  the  leaf-beds  of  Greenland  are  really  Miocene, 
these  facts  authorize  the  suspicion  that  the  period  when  walnuts  ripened  on 
the  shores  of  the  Arctic  Sea  may  have  been  synchronous  with  the  warm 
Chipola  epoch  of  the  early  Miocene. 

Whether  an  eastward  deflection  of  the  Gulf  Stream,  connected  with 
elevation  of  the  Great  Carolinian  Ridge,  or  some  other  undetermined  cause, 
offered  the  opportunity,  a  colder  inshore  current  seems  to  have  crept  south- 
ward along  the  continent,  penetrated  the  strait  between  Georgia  and  Florida, 
and  washed  the  northern  shor<rs  of  the  Gulf  of  Mexico.  With  it  came  the 
cold-water  fauna  appropriate  to  its  temperature.  This  fauna  began  early  in 
the  north,  nearly  the  whole  mass  of  the  New  Jersey,  Maryland  and  \'irginia 
Miocene  being  of  this  character.  Southward,  the  mass  relative  to  that  of  the 
Chipola  epoch  gradually  diminishes,  being  less  in  the  Carolinas  and  least  in 
the  Floridian  region.  With  this  fauna  were  introduced  the  con.spicuous  forms 
which  are  known  as  characteristic  of  the  Miocene  of  Maryland  and  Virginia, 
the  large  Pectens  and  Areas,  Venus  and  Ecpliora.  Profusely  developed  about 
Chesapeake  Bay,  where  it  is  found  in  those  beds  to  which  Darton  and  the 
writer,  independently,  came  to  apply  the  name  of  Chesapeake,  the  period  in 
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which  it  flourished  may  appropriately  be  designated  as  the  Chesapeake  epoch. 
The  fauna  introduced  at  this  time  has  left  lasting  traces  on  the  fauna  of  the 
Gulf  of  Mexico  even  to  the  present  moment,  but  never  reached  as  far  south 
as  the  Florida  Keys  or  the  southern  portion  of  the  peninsula.  The  faunal 
change  was  decidedly  the  most  important  mutation  which  is  traceable  in  the 
fossil  invertebrate  faunas  of  the  Gulf  and  Floridian  region  duiing  the  whole  of 
Post-Eocene  time. 

The  Ciiipola  epoch  here,  in  general,  w^as  a  period  of  very  slow  and  gentle 
elevation,  followed  at  or  near  its  close  by  a  slight  depression  equally  gentle. 

The  Chesapeake  epoch  in  the  South  was  in  the  main  a  period  of  quies- 
cent deposition,  and  was  closed  by  a  very  important  movement  in  elevation. 
In  the  Central  American  region  (notably  Costa  Rica),  the  Miocene  rocks  were 
elevated  to  a  height  of  12,000  feet  above  the  sea.  The  Panamic  connections 
between  the  Caribbean  Sea  and  the  Pacific  Ocean  were  definitely  terminated, 
and  the  connection  between  the  continents  of  North  and  South  America  finally 
brought  about.  On  the  northern  shores  of  the  Gulf  of  Me.Kico  the  elevation 
was  more  moderate,  but  considerable,  and  by  it  the  island  of  Florida  was 
united  to  the  Georgian  mainland  and  the  previously  existing  strait  perma- 
nently closed.  This  e\ent,  in  the  classification  proposed  by  the  writer,  termi- 
nates the  Miocene. 

The  products  of  erosion  resulting  from  the  rising  of  the  land 
were  probably  those  laid  down  as  the  Grand  Gulf  beds  of  Hilgard  and 
the  Altamaha  Grits  of  Georgia.  The  water  in  which  they  were  deposited  was 
forthe  most  part  fresh  or  brackish,  and  the  littoral  subsidence  so  gradual  as  to 
practically  exclude   the   sea  and  its  fauna. 

The  Pliocene  of  I^astern  America,  as  understood  by  the  writer,  begins 
with  the  culmination  of  the  movement  in  elevation  just  described,  and  ends 
with  the  beginning  of  the  Glacial  period. 

The  elevation  on  the  continent  resulted  in  the  immediate  increase  of 
fluvial  erosion,  and  the  continued  and  accelerated  creation  of  perezonal  forma- 
tions similar  to  the  above-mentioned  Grand  Gulf-beds,  especially  the  Lafayette 
or  Appomatto.x  formation  of  McGee.  The  discharge  of  immense  quantities 
of  sediment  must  have  rendered  the  shores  less  adapted  to  profuse  molluscan 
life  than  they  had  been  during  the  Chesapeake  epoch.  At  all  events,  the 
Chesapeake  fauna  seems  to  have  receded,  and  to  have  been  gradually  followed 
u|)  by  the  warm-water  fauna  which  succeeded  the  Chesapeake  and  is  pre- 
served in  tlie  Caloosahatchie  beds.  As  the  peninsula  of  Florida  has  jireservcd 
an  unbroken  record  of  this  era,  it  would  seem  apjjropriate  to  appl)-  to  it  tlie 
name  of  the  h'loridian  epoch,  and,  slightly  modifying  Prof  Heilprin's  use 
of  the  term,  to  refer  all  deposits  of  similar  j^aleontologic  contents  to  a  single 
assemblage  in  the  system  under  tiie  name  of  the  Floridian  group. 

It  is  probable  that  the  South  American  vertebrates,  such  as  (ilyptodoii, 
which  founil  their  wa\"  northward  after  the  union   of  the  continents,  did  not 
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imtnetiiately  reach  the  I-'loridian  peninsula  ;  but,  wliatever  tlicir  migrations,  it 
is  certain  that  during  the  Middle  Pliocene  they  made  their  appearance  in  that 
region.  Their  bones,  sandwiched  between  fossiliferous  rocks  of  Pliocene  age, 
estiiblish  this  fact  beyond  controver.sy. 

The  invertebrates  appear — in  Florida,  at  least — to  have  flourished  peace- 
fully, and  the  extinction  of  some  of  the  most  conspicuous  forms  of  the  fauna 
appears  to  have  been  brought  about  by  a  movement  in  elevation  which  rai.sed 
their  favorite  shallows  above  the  sea — an  elevation  not  necessarily  of  man)- 
feet  in  altitude.  At  all  events,  a  majority  of  those  species  which  live  prefer- 
ably in  moderate  depths  of  water,  as  opposed  to  littoral  forms,  still  persists  in 
similar  situations,  unmodified  to  any  notable  extent. 

The  orogenic  independence  and  singular  tranquillity  of  the  area  which 
originally  formed  the  island  of  Florida,  contrast  strongly  with  the  disturbances 
in  elevation  or  depression  of  which  both  continental  and  Antillean  geology 
give  evidence.  It  would  seem  almost  as  if  Florida  had  rested  on  the  axis  of 
the  disturbances,  and  the  tilting  northward  and  southward  been  minimized  at 
that  point. 

For  the  beds  exhibited  in  South  Carolina  along  the  Waccamaw,  above 
the  Cretaceous  marl,  as  sectionized  by  Tuomey  and  Johnson,  the  name  of 
Waccatnazv  beds  may  be  adopted.  For  those  which  are  found  along  the 
estuary  of  the  Neuse  River  the  local  Indian  name  of  Ci'oatan  beds  may  be 
used.  Bo(h,  as  will  subsequently  appear,  may  be  referred  to  the  Floridian 
group  or  epoch.  The  relations  of  our  later  Tertiaries  may  be  broadly  sum- 
marized as  follows  : 

Later  Eocene. 

Vicksburg  group  (Jackson,    Vicksburg  and  Salt  Hill  formations). 

Ocala  group  (Nummulitic  beds  of  Florida). 

MIOCENE. 
Chipola  Epoch. 
Chattahoochee  group  (Hawthorne  and  Ocheesee  beds). 
Tampa  group  (Shiloh  marl,  Tampa  and  Chipola  beds). 

Chesapeake  Epoch. 
Chesapeake  group  (Maryland,  Virginia,  etc.). 

Grand  Gulf  group  (Grand  Gulf  beds,  Altamaha  Grit,  etc. — I-'poch  of  ele- 
vation begun  and  in  progress). 

PLIOCENE. 
Floridian  Epoch. 

Lafayette    group    (Lagrange    beds.    Orange  sand,    etc. ;    culmination    of 
:levation). 
I        Floridian   group  (Caloosahatchie,  De  .Soto  and  Waccamaw  beds,  etc.). 
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PLEISTOCENE. 
Glacial  Epoch. 


The  following  tables  will  indicate  the  fauna  of  the  beds  explored  by  Mr. 
Johnson.  The  three  columns  show  the  range  of  the  species  in  other  strata — 
Miocene,  Pliocene  and  Pleistocene  .O  recent  faunas  respecti\ely. 

TABLE   OF  SPECIES  FROM  THE  WACCAMAW  BEDS. 

N.     locality  at  Nixon's;  T.— Tilly's  Lake  ;  F.— Todd's  Ferry. 

M.       P.  R. 

Ostrea  nieridionalis,  Hp.  (N.  T.  F.)  o 

Amusiuin  Mortoni,  Conr.  (F.)  o  o 

Anoniia  simplex,  Orb.  (F.)  o  o 

Plicatula  ramosa,  Lam.  (N.  T.  F.)  o  o 

Pecten  eboreu.s,  Conr.  (F.)  o        o 

Pecten  irradians.  Lam.  (N.  T.  F.)  o  o 

Pinna  carnea,  Gmelin  (F.)  "  o 

Area  rustica,  T.  and  H.  (F.)  o 

Area  ponderosa,  Say.  var.  limula  Conr.  (N.  T.)  o        o 

Area  lienosa,  Say.  var.  (N.  T.  F.)  ;  different  from  the  Mioeene  var.  o  o 

Area  transversa.  Say.  var.  aquicostata  Conr.  (N.  T.)  ? 

Area  transversa.  Say.  var.  improcera  Conr.  (N.  T.)  n  o 

Area  cKlata,  Conr.  (N.  T.)  o        o  o 

Peetunrulus  pectinatus,  Gmel.  (N.  T.)  o        o  o 

Pectunculus  undatu?,' Linn.  (N.  T.  F. )  o        o  o 

Niicula  pro.xima.  Say.  (N.  T.)  o  " 

Leda  acuta,  Conr.  (T.)  o        o  o 

Carditamera  arata,  Conr.  (N.  T.)  o        o 

Venericardia  granulata.  Say.  (N.  T.)  o        o  o 

■Venericardia  tridentata.  Say.  (N.  T.)  o        o  o 

Venericardia  perplana,  Conr.  (N.  T.)  o        o  o 

"Venericardia  perplana,  var.  abbreviata,  Conr.  (N.  T.)  o        o  o 

Astarte  castanea,  Say.  (T.)  o        o  o 

Astarte  eoneentrica,  Conr.  (N.  T.)  o 

Circe  metastriata,  Conr.  (N.  T.)  o        o  o 

Crassatella  Gibbesii,  T.  and  H.  (N.  T.  F.)  o  o 

Eriphylalunulata,  Conr.  (N.  T.)  o        o  o 

Fabella  constrlcta.Conr.  (T.)  o        ° 

Fabella  compressa,  H.  C.  Lea  (T.)  ;  also  Pleistocene.  o        o 

Lepton  Kurtzii,  Dall  sp.  n.  (T.)  o  ° 

Divaricella  quadrisulcata.  Orb.  (T.)  o        o  o 

Luclna  erenulata,  Conr.  (T.)  o        o  o 

Luclnacostata,  Conr.  (T.)  o        o  o 

Lucina   radians,  Conr.  (T.)  o        o  o 

Lncina  trisulcata,  Conr.  (T.)  o        o  o 

Lucina  anodonta.  Say.  (N.)  o        o 

Diplodonta  acclinis,  Conr.  (N.  T.)  o       " 

Diplodonta  subglobosa,  Ads.  (T.)  "  ° 

Chama  congregata,Conr.  (N.  T.)  o        o  o 

Chama  macrophylla.  Lam.  (F.)  °  " 

Chama  arcinella,  Linn.  (T.  F.)                                            '  °  ° 
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Cauliiim  niagmitii,  Born  (N.  T.  F.) 

Cariliuni  tloridaniini,   Hp.  (T.) 

Liocarcliiini  serratuni,  L.  var  subliiieatiini,  Conr.  (N.  T.  F. ) 

Venus  mercenaria,  Linn.  (N.  T.) 

V.  mercenaria,  var.  Mortoni,  Conr.  (N.  T.) 

Venus  cancellata,  Linn.  (T. ) 

Venus  latilirata,  Conr.  (N.  T.  F.) 

Venus  cribraria,  Conr.  (N.  T.) 

Venus  pygmasa.  Lam.  (T. ) 

Cytherea  convexa.  Say.  (N.  T.)  [Sayana  Conr] 

Callista  gigantea,  Gmel.  (N.  T.) 

Gemma  purpurea,  H.  C.  Lea  (T.) 

Dosinia  elegans,  Conr.  (T.  F.) 

Corbicula  densata,  Conr.  (N.) 

Donax  fossor,  Say.  (T.) 

Psammobia  Wagneri,  Dall.  (F.) 

Tagelus  gibbus,  Spgl.  (F.) 

Solen  aniericanus,  Gould.  (N.  T.) 

Tellina  atctata,  Conr.  (N.) 

Angulus  tenellus,  Verrill.  (T.) 

.\bra  ;equalis,  Say.  iT.  i 

Cumingia  tellinoides,  Conr.  (T.) 

.Semele  cancellata,  Orb.  (N.  T.) 

Semele  Leana,  Dall  n.  s.  (T. .') 

.Mactra  similis.  Say.  (N.  T.) 

Mactra  lateralis,  .Say.  (N.  T.) 

Mactra  brasiliana.  Lam.  (  P.) 

Verticordia  ornata,  Orb.  (N.) 

Paramya  subovata,  Conr.  (T.) 

Laubriereia  aquata,  Conr.  (T.) 

Corbula  inequale.  Say.  (N.  T.) 

Corbula  liarrattiana,  C.  B.  Ad.  iT.) 

Corbula  contracta.  Say.  (T.) 

Glycimeris  reflexa.  Say.  (N.) 

Dentalium  antillarum.  Orb.  (T.) 

Cadulus  sp.  indet.  (T.) 

Tornatina  canaliculala.  Say.  (N.  T.) 

Terebra  dislocata.  Say.  (N.  T.  F.) 

Terebra  concava,  Say.  (N.  T.) 

Conus  adversarius,  Conr.  (N.  F.) 

Conus  Agassizii,  Dall  (N.  T.  F.) 

Drillia  lunata,  H.  C.  Lea    (N.) 

Drillia  tuberculata,  Emmons  (N.  T.) 

Drillia  ahundans,  Conr.  var.  (N.  T.  F.) 

Drillia  ebiir,  Reeve  (N.) 

Drillia  sp.  indet.  (N.  T.) 

Mangilia  eritima,  Bush  (T.) 

Mangilia  cerina,  K.  &  S.  (T.) 

Daphnella  elata,  Dall  (T.) 

Cancellaria  venusta,  T.  &  H.  (F.) 

Cancellaria  Conradiana,  Dall  (F.) 

Oliva  literata.  Lam.  (N.  T.  F.) 

Olivella  niutica,  Say.  (N.  T.) 


R. 
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Olivella  nitidiila,  Dillw.  (N.  T.)  o        o        o 

Marginella  denticulata,  Conr.  (N.  T.)  o        o        o 

Marginella  aureocincta,  Stearns  (T.)  o        o        o 

Marjjinella  bella,  Conr.  (N.  T.)  o        o        o 

iMargiiiella  limatiila,  Conr.  (N.  T.) .  o        o        o 

MarRinella  precursor,  Dall  (N.)  o 

Marginella  contracta,  Conr.  (N.  T.)  ' 

V'olutella  dacria,  Dall,  n.  s.  (N.  T.)  :- 

Volutella  ovuliformis,  Orb.  (N.  T.)  o        o 

Aurinia  obtnsa,  Emmons  (N.  T.  F.)  o 

.Mitra  wandoCnsis,  Holmes  (T.)  o        o        o 

Fasciolaria  apicina,  Dall  (N.  T.  F.)  o 

Fasciolaria  gigantea,  Kiener  (N.)  coo 

Fasciolaria  elegans,  Emmons  (F.)  o        ? 

Fulgur  carica,  L.  (N.  T.  F.)  o        o 

Fulgur  perversum,  L.  (N.  T.  F.)  o        c        o 

Fulgur  canaliciilatum,  Say.  (N.)  ■        o 

Fulgur,  var.  pyriformis,  Conr.  o        o 

Fulgur  pyrum,  var.  excavatum  (N.)  o        o 

Fusus  caloosat-nsis,  Hp.,  stout  var.  (T.)  o 

Tritonidea  auritula,  Link  (T.)  o        <> 

Nassa  consensa,  Rav.  (N.  T.)  coo 

Nassa  acuta,  Say.  (N.)  o        o 

Nassa  obsoleta,  Say.  (N.  T.  F.)  o        o        o 

Nassa  isogramnia,  Dall,  n.  s.  ? 

Nassa  porcina.  Say.  (N.)  o        o 

Nassa,  sp.  ind.  [like  scalari.spira,  Conr.]  (N.)  .' 

Nassa  caloosaensis,  Dall  (N.  T.)  o 

Anachis  avara,  Say.,  var.  transtirata,  Rav.  (N.  T.)  o 

Anachis  camax,  Dall  (T.)  o 

Anachis  obesa,  C.  B.  Ads.  (T.)  o 

Anacliis  ithitoma,  Dall  (T.)  o 

Astyris  lunata.  Say.  (T.)  o        o 

Astyris  profundi,  Dall  (N.  T.)  o       o 

Astyris  profundi,  var.  permagna,  Dall  (N.  T.)  ? 

TEsopus  Slearnsii,  Tryon  iT.)  o        o 

Pterorhytis  Conradi,  Dall  (F.)  o 

Eupleura  caudata.  Say.  (T.)  o       o 

Muricidea  lloridana,  Conr.  (F.)  "       o 

Muricidea  niultangula,  Phil.  (N.  F.)  o       o 

Urosalpinx  cinereus,  Say.  (N.  F.)  o 

Urosalpinx  perrugatus,  Conr.  (F.)  o       o 

Coralliophila  lepidota,  Dail  (F.)  o 

Scala  angulata,  Say.  (T.)  o 

Scala  turricula.  Say.  (T.)  o       o 

Scala  multistriala,  Say  (T.)  o 

Eulinia  conoidea,  K.  and  S.  o        o       o 

Eulima  intermedia,  Cantr.  (T.)  o       o 

Eulima  gracilis,  C.  B.  Ads.  (T.)  o       o 

Niso  ceglecs.  Bush  (T.)  o 

Turbonilla  reticulata,  C.  B.  Ads.  (T.)  o       o 

Turbonilla  multicostata,  C.  B.  Ads.  (T.)  o       o 

Turbonilla  interrupta,  Tott.  (T.)  o       o 
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Odostomia  semiiuida,  C.  B.  Ads.  (T.)  o        o 

Ondiiia  fragilis,  Dall  n.  s.  ? 

Pyrula  papyratia,  Say  (N.  F.)  00 

Trivia  siiffusa,  Gray  (T.)  000 

Erato  mnugeria.-,  Gray  (T.)  00 

Triforis  nigrocincta,  C.  B.  Ads.  (T.)  o        o 

Seila  terebrans,  C.  B.  Ads.  (T.)  000 

Cxciim  pulclielluni,  Stm.  (T.)  o        o 

C;ecum  Cooperi,  Smith  (T.  ^  o        o 

C:eeimi  caroliiiianum,  Dall  (T.)  o        o 

Caecum  ibe.x,  Dall  n.  s.  (T.)  ? 

Petaloconchus  2  sp.  indet.  (T.)  ?         ? 

Turritella  subannulata,  Hp.  (N.  T.)  o 

Litorlna  irrorata,  Say  (T.)  000 

Adeorbis  Orbignyi,  Fischer  (T.)  000 

Crucibulum  striatum,  Say  (N.  T.)  o        o 

Crepidula  fornicata,  Linn6  (N.  T.  F.)  o        o 

Crepidula  convexa.  Say  (,N.  T.)  o        o 

Crepidula  plana.  Say  (N.  T.)  00 

Crepidula  aculeata,  Gmel.  (N.  T.  F.)  00 

N'everita  duplicata,  Say  (N.  T.  F.)  000 

I.unatia  heroica,  Dall  n.  s.  (T.  F.)  [lieros  auct.  exparte,  non  Say]  o        o 

Natica  canrena,  Lam.  (T.  F.)  000 

Natica  pusilla,  Say  (N.  T.)  000 

Sigaretus  multiplicatus,  Dall  n.  s.  (T.)  o 

Phasiaiiella  pulchella,  C.  B.  Ads.  (T.)  o 

Turbo  crenulatus,  Gmelin  (T.)  o        o 

Calliostoma jujubinum,  Gmelin  iT.)  o        o 

Calliostoma  n.  s.  ?  (T.)  [like  philanthropus  Conr.]  ? 

Liotia  tricarinata,  Stearns  (T.)  000 

Rimula  Caroliniana,  Dall  n.  s.  (T.)  ? 

Fissuridea  alternata.  Say  (N.  T.)  o        o 

TABLE  OP  SPECIES  FROM  THE  CROATAN  BEDS  OF  THE  NBUSE  RIVER. 

S.    Slocum's  Creek  locality  ;  M.  -  Mallison's.    The  column  headed  "  R  " 

includes  both  Pleistocene  and  the  existing  fauna. 

M.      V.      R. 

Ostrea  meridionalis,  Heilprin  (S.)  o 

Anemia  simplex,  Orb.  (S.  M.)  o        o 

Plicatula  ramosa.  Lam.  (S.)  o        o 

Pecten  dislocatus,  Say  (S.  M.)  o        o 

Modiola  plicatula,  Lam.  (S.)  o 

Area  pexata,  Say  (S.  M.)  o        o 

Area  calata,  Conr.  (A.  Adamsi  Shutt.  S.  M.)  000 

Area  ponderosa.  Say  (S.);  typical.  o 

Area  ponderosa  var.  linuila,  Conr.  (S.  M.)  o        o 

Area  subsinuata,  Conr.  (S.  M.)  ? 

Area  transversa,  Say,  var.  a;qiiieostata,  Conr.  (S.  M.)  ? 

Area  transversa,  Say,  var.  plicatura,  Conr.  (S.  M.)                                                o        o 

Peetunculus  pectinatus.  Gmel.  (S.)  000 

Pecluneulus  parilis,  Conr.  iS.)  o        o 

Yoldia  limatula,  Say  (S.  M.)  000 
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Leda  acuta,  Conr.  (S.  M.) 

Carditamera  arata,  Conr.  (S.  M.) 

Venericardia  tridentata,  Say  (S.  M.) 

Venericardia  perplana,  Conr.  (S.) 

Venericardia  perplana,  var.  abbreviata,  Conr.  (S.) 

Eriphyla  lunulata,  Conr.  (S.) 

Fabella  compressa,  H.  C.  Lea  (S.)  ;  also  Pleistocene. 

Lucina  crenulata,  Conr.  (S.  M.) 

Lucina  costata,  Conr.  (S. ) 

Diplodonta  subglobosa,  C.  B.  Ad.  (S.  M.) 

Chama  congregata,  Conr.  (S.) 

Cardiuni  magnum,  Born  (S  ) 

Venus  mercenaria,  L.  (S.) 

Venus  mercenaria,  var.  Morton!,  Conr.  (S.) 

Cytherea  Sayana,  Conr.  (S.)  [convexa,  Say.] 

Corbicula  densata,  Conr.  (S.) 

Dona.x  fossor,  Say  (S.) 

Tagelus  divisus,  Spengl.  (M.) 

Solen  americanus,  Gld.  (S.  M.) 

Tellina  sequistriala,  Say.  (S.) 

Tellina  alternata.  Say  (M.) 

Angulus  politus,  Say  (S  ) 

Abra  ;equalis,  Say  IS.  M.) 

Cumingia  tellinoides,  Conr.  (S.) 

Gnathodon  Grayi,  Conr.  (S.  M.) 

Mactra  lateralis,  Say  (S.  M.) 

Mactra  congests,  Conr.  (3.  M.) 

Labiosa  canaliculata,  Say  (M.) 

Clidiophora  trilineata.  Say  (S.) 

Paramya  subovata,  Conr  (S. ) 

Corbula  contracta.  Say  (S.  M.) 

Gastrochaena  cuneiformis,  Spengl.  (S.) 

Pholas  costata,  L.  (M.) 

Martesia  cuneiformis,  Say  (M.) 

Actaeon  punctostriatus,  Ad.  (S.) 

Tornatina  canaliculata,  Say  (S,  M.) 

Terebra  dislocata.  Say  (S.  M.) 

Terebra  concava.  Say  iM.) 

Drillia  tuberculata,  Emmons  (S.;  [eburnea  Dall  non  Conr. 

Mangilia  rubella,  K.  &  S.  (S.) 

Mangilia  eritima,  liush  (S.) 

Olivella  nitidula,  Dillw.  (S.) 

Olivella  mutica.  Say  (S.  M.) 

Marginella  bella,  Conr. 

Marginella  virginiana,  Conr.  (S.) 

Marginella  (apicina  var.)  borealis  Ver.  (S.  M.) 

Marginella  aureocincia,  Stearns  (S.) 

Volutella  dacria,  Dall  n.  s.  (S.) 

Aurinia  ?  obtusa,  Emmons  (M.) 

Mitra  wandoensis,  Holmes  (S.) 

Fulgur  carica,  L.  (S.  M.) 

Fulgur  perversum,  L.  Young  (S.) 

Fulgur  canaliculatum.  Say  (S.  M.) 
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Nassa  acuta,  Say  (S.  M.)  00 

Nassa  triviltata,  Say  (S.  M.)  o        o 

Nassa  vibex,  Say  (S. )  o        o 

Il>anassa  obsoleta,  Say  (S.  M.)  000 

Anachis  avara,  Say,  var.  setniplicata,  Stearns  (S.  M.)  o 

Anaclns  camax,  Dall  (S  )  o 

Anachis  obesa,  C.  B.  Ads.  (S.  M.)  o 

Astyris  lunata,  Say  IS.  M. )  o        o 

Eupleura  caudata.  Say  (S.)  00 

Urosalpinx  cinereus.  Say  (S.  M.)  o 

Scala  lineata.  Say  (S.)  o        o 

Scala  angulata.  Say  (S.  M.)  o 

Eiilima  conoidea,  K.  &  S.  (S  )  000 

Pyramidella  arenosa,  Conr.  (S.)  000 

Turbonilla  reticulata,  C.  B.  Ads.  (S.  M.)  o        o 

Turbonilla  niulticostata,  C.  B.  Ads.  (S.)  o        o 

Turbonilla  interrupta,  Totten  (S.)  .                                                                             00 

Turbonilla  punicea,  Dall  (S.)  o 

Odostomia  seminuda,  C.  B.  Ads.  (S.)  o        o 

Sella  terebralis,  C.  B.  Ads.  (S.)  000 

Vermicularia  spirata,  Phil.  (M.)  o        o 

Crepidula  convexa.  Say  (S.  M.)  o        o 

Crepidula  fornicata,  Linn6  (M.)  o        o 

Crepidula  plana,  Say  (S.  M.)  o        o 

Neverita  duplicata,  Say  (S.  M.)  000 

Natica  pusilla.  Say  (S.  M.)  000 

Calliostoma  erosum  Dall,  n.  sp.  (S.)  ? 

Fissuridea  alternata,  Say  (S.  M.)  o        o 

In  the  discussion  of  these  tables,  if  we  adopt  the  old-fashioned  method, 
it  appears  that,  throwing  all  the  doubtful  species  into  the  category  of  extinct 
forms,  we  have  from  the  Waccamaw  beds  125  out  of  180  species  still  found 
living,  or  about  70  per  cent. ;  while  from  the  Croatan  beds  we  have  80  out 
of  96  species  represented  in  the  recent  fauna,  or  over  83  per  cent.  By 
this  method  the  Pliocene  character  of  the  beds  is  obvious,  according  to  the 
numerical  rule. 

If,  howe\-er,  we  prefer  to  adopt  the  more  modern  and  rational  method  of 
a  comparison  with  standard  faunas,  we  arrive  at  practically  the  same  result. 
Of  the  180  species  of  the  Waccamaw  beds,  2  have  been  hitherto  regarded 
as  strictly  Miocene,  16  are  known  as  common  to  Miocene  and  Pliocene  faunas 
elsewhere,  17  are  characteristic  of  Pliocene  faunas  elsewhere;  7  are  new  to 
.-cience,  and  1 3  are  of  doubtful  or  contestable  range.  Of  the  remainder,  5 1 
are  known  to  be  common  to  Miocene,  Pliocene  and  recent  faunas,  64  to  Plio- 
cene and  recent  faunas,  and  9  have  hitherto  been  known  only  in  the  recent 
state. 

Eliminating  the  51  uncharacteristic  species,  together  with  20  which  arc 
doubtful  or  new,  we  have  remaining  109  species,  of  wliich  2  have  been  known 
onlv  as  Miocene,  17  only  as  Pliocene,  and  9  as  recent ;  or  90  which  are  known 
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as  only  Pliocene,  or  younger,  against  i8  which  arc  regarded  as  onh'  Pliocene 
and  older. 

In  the  case  of  the  Croatan  beds  we  find  35  uncharacteristic  (Miocene  to 
recent)  species,  with  6  new  or  doubtful  forms.  We  have  2  characteristic  Plio- 
cene species  and  II  hitherto  known  as  recent.  Of  the  55  with  known  range, 
47  are  known  as  Pliocene  or  younger,  and  8  as  of  Pliocene  or  older  horizons. 

By  this  method,  therefore,  no  doubt  can  arise  as  to  the  non-Miocene 
character  of  both  these  faunas,  and  no  one  is  likely  to  regard  the  Waccamaw 
beds  as  Pleistocene.  The  Croatan  beds  are  obviously  newer  than  those  of  the 
Waccamaw,  yet  when  compared  with  the  admitted  Pleistocene  beds  of  South 
Carolina,  such  as  those  of  Simmons's  Bluff,  the  presence  on  the  Neuse  of 
41  out  of  96  species  which  have  not  been  known  later  than  the  Pliocene 
forbids  us  to  regard  the  fauna  as  later  than  Pliocene. 

It  should  be  explained  that  reference  to  the  literature  as  it  stands  would 
show  apparent  discrepancies  between  these  figures  and  the  records.  But  the 
comparisons  have  not  been  made  by  the  books,  but  by  the  specimens.  The 
Carolinian  forms  have  been  compared  with  those  from  the  Caloosahatchie  and 
Chipola  beds,  or  with  the  fauna  of  the  Natural  Well  in  Duplin  County,  N.  C, 
and  of  Petersburg,  Va. 

This  is,  in  fact,  the  only  safe  way  of  arriving  at  a  reliable  conclusion. 
When  we  remember  that  many  of  the  species  from  the  very  beds  under  inves- 
tigation have  been  described  as  Miocene  by  Emmons  and  Conrad,  and 
inserted  in  their  Miocene  lists;  that  scores  of  the  older  species  have  been 
described  simply  as  "  Miocene,  Virginia  "  or  "  Miocene,  North  Carolina,"  with 
no  other  indication  of  horizon,  or  e.xact  locality,  than  the  assumptions  of  the 
original  describer,  we  cannot  fail  to  recognize  that  any  discussion  of  the 
relations  of  the  fauna  based  upon  the  literature  alone  would  be  in  the  highest 
degree  inconclusive. 

It  is  highly  probable  that,  when  our  knowledge  of  the  range  of  our 
Tertiary  species  is  more  complete,  it  will  be  found  that  the  cited  ranges  will 
be  extended  in  many  cases  from  those  given  in  the  tables.  But  there  is  no 
reason  to  suppose  that  the  main  conclusion,  to  which  tlie  foregoing  discus- 
sion has  led  us,  will  be  seriously  affected  by  such  changes.  We  may  now 
assert  with  confidence  that — 1,  the  presence  of  genuine  Pliocene  beds  has 
been  established  in  both  the  Carolina's ;  2,  the  Pliocene  of  Tuomey  and 
Holmes  lias  been  shown  to  be  a  confusion  of  species  belonging  to  at  least 
two  horizons  ;  and  3,  that  the  classifications  based  upon  the  supposed  char- 
acteristics of  this  non-existent  fauna  may  now  be  consigned  to  oblivion,  or  at 
least  removed  from  the  geologic  pathway  in  which  they  have  been  so  long 
a  stumbling-block.  That  their  biological  anomalies  enabled  the  writer 
practically  to  predict  this  result  is  satisfactory  testimony  to  the  value  of 
paleontology  in  geological  work — a  value  which  some  modern  writers  have 
too  hastily  called  in  question. 
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Those  results,  ho\ve\er,  do  not  justify  the  assumption  of  the  non-exist- 
ence of  any  transition  beds  between  the  Cliesapeake  and  Lafayette  groups. 
Theoretically  such  beds  must  exist  unless  they  have  been  destroyed  by 
erosion  ;  and  in  fact  data  pointing  to  their  existence  in  North  Carolina,  and 
possibly  farther  South,  are  in  my  possession,  but  are  yet  not  sufficiently  con- 
clusive for  publication.  In  view  of  the  confusion  which  has  hitherto  existed, 
it  seems  necessary  to  use  caution  and  to  await  careful  stratigraphical  details 
before  proceeding  to  final  conclusions. 

Washington,  January  20,  iSg2. 
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NOTE  ON  THE  SYSTEMATIC  DISCUSSION  OP  THE  SPECIES. 

Since  beginning  work  on  this  report,  so  mucli  interest  and  energy  lias 
been  expended  by  Mr.  Joseph  Willcox,  Mr.  Chas.  \V.  Johnson,  of  the  Wagner 
Institute,  and  other  correspondents  and  friends,  that  box  after  box  of  material 
has  arrived,  and  the  manuscript  has  been  repeatedly  rearranged  to  accommo- 
date the  notes  and  descriptions  rendered  necessary  by  these  additional 
researches. 

It  has  been  thought  best  to  arrange  the  additional  material  received  since 
the  printing  of  Part  I.  in  its  zoological  order  in  the  present  paper,  rather 
than  break  the  continuity  by  relegating  the  whole  to  an  appendix.  The 
material  not  touched  upon  in  Part  I.  will  be  continued  without  any  break  to 
the  conclusion  of  the  Gastropods.  Part  III.,  it  is  hoped,  will  contain  the 
Pelecypods,  together  with  a  general  summary  and  tables. 

In  explanation  of  the  slow  progress  of  this  work,  it  should  be  stated  that 
the  whole  is  done  in  the  intervals  of  official  work,  and  that  upon  the  occur- 
rence of  such  intervals  its  progress  entirely  depends.  Much  of  the  writer's 
time  during  the  past  three  years  has  been  taken  up  in  the  official  preparation 
of  a  general  account  of  the  "  Neocene"  or  Post-Eocene  Tertiary  of  the  United 
States,  which  has  recently  been  issued  by  the  United  States  Geological  Survey 
as  Bulletin  of  the  Survey  No.  84,  This  paper  contains,  with  a  geological  map 
of  Morida,  a  discussion  of  the  relations  of  the  beds  which  would  assist  the 
reader  to  understand  the  distribution  of  the  fossils  described  in  the  present 
report  and  the  relations  of  the  several  beds  referred  to.  Until  Part  III.  of 
this  report  is  printed,  such  geological  data  as  the  reader  ma\-  need  can  be  ob- 
tained from  the  above-mentioned  bulletin. 

In  order  to  avoid  confusion  in  the  references  to  plates,  index,  etc.,  when 
the  different  parts  of  this  report  shall  be  bound  together,  as  may  frequently 
happen,  the  pagination  of  this  volume  and  the  numeration  of  the  plates  are 
severally  continuous  to  those  of  Part  I.;  the  pagination  of  Volume  III.,  Part  2 
beginning  with  page  201,  while  the  first  plate  is  numbered  13,  the  last  page  of 
Volume  III.,  Part  i  having  been  200  and  the  last  plate  No.  12. 

Wasliiiigtofi,  July,  iSg2. 


TERTIARY   MOLLUSKS  OF   FLORIDA. 
r.NKT  I. 

GASTROPODA, 

CONTINUED    AND    CONCLUDED;     TOGETHER     WITH     ADDITIONS    TO    THAT    PAKT    OF 
THE    FAUNA    DISCUSSED    IN    FART    I. 

Order    OPISTHOBRANCHIATA. 

Family  BULLID/E  (supplementary). 

Bulla  striata  Brug.  var.  attenuate  DalL 

Plate  13,  figure  10  a. 

Habitat,  Pliocene  of  Shell  Creek,  Willcox. 

Among  the  specimens  of  this  common  species  obtained  at  Shell  Creek 
were  a  number  which  at  first  seemed  as  if  they  must  certainly  belong  to  a 
different  species.  I  have  come  to  the  conclusion  that  they  are  merely  a 
variety  of  the  ordinary  form  ;  but  they  present  such  marked  characters 
that  it  has  seemed  well  to  illustrate  them.  This  variety  differs  from  the  com- 
mon form  of  striata  by  being  distinctly  attenuated  behind,  by  the  presence  at 
the  posterior  extreme  of  four  or  five  sharp  spiral  grooves  even  more  promi- 
nent than  those  near  the  pillar,  and  by  the  much  larger  size  of  the  apical  pit.whose 
walls  are  distinctly  spirally  grooved.  Intermediate  specimens,  however,  do 
occur,  and  therefore  this  form  can  only  take  rank  as  a  variety.  I  have  not 
found  in  a  large  series  of  recent  specimens  any  exactly  comparable  to  it. 

Family  TORNATINID/E  (supplementary). 

Utriculus  vaginatus  Dall. 

Plate  20,  figure  2. 

This  species,  described  in  Part  I.  (p.  16),  is  figured  from  a  young  specimen 

obtained  from   Ballast  Point.      The  adult   is    proportionately   broader    and 

squarer  in  form,  but  otherwise  does  not  materially  differ. 

Order  CTENOBRANCHIATA. 

l'\\MiLY  CONID/E  (supplementary). 
Gonus  planiceps    Heilprin. 
Part  i.  p.  25,  pi.  II,  figures  5,  5  a. 
This  species  has  since  turned  up  at  Bailey's  Mill  creek  sink,  in  Jefferson 
County,  Florida,  about  three  miles  southwest  of  Lloyd's  Station,  on  the  rail- 
way.   Here  it  is  associated  with  a  number  of  other  characteristic  fossils  of  the 
Orthaulax  bed.     The  fossils  occur  here  in  a  sort  of  clay  overlying  a  bed  of 
limestone,  and  are  in  the  form  of  siliceous  pseudomorphs,  as  at  Ballast  Point. 
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Conus  adversarius  Conrad. 

Part  i.  1).  26. 

Specimens   obtained   by    I\Ir.  Willcox   in   North  Carolina  show  that  the 

obliquity  of  the  spire  varies,  and  though  it  is   usually   more   oblique   than  in 

Conrad's  figure,  occasionally  it  is  found  revolving  in  a  nearly  horizontal  plane 

as  he  represented  it. 

Family  PLEUROTOMID.E  (supplementary). 
Genus  DRILL.IA  Gray. 
Drillia  tuberculata  Emmons. 
Pleurotoina  tuberculala  Emmons,  Geol.  N.  Car.,  p.  265,  fig.  147,    185S. 

Pliocene  of  the  Croatan  and  Waccamaw  beds  in  North  and  South  Caro- 
lina, Johnson. 

This  species  recalls  Z?.  A7/(r()(rj';//rt  Dall.biit  it  is  proportionately  stouter. 
It  is  readily  recognized  by  three  or  four  stout  spiral  threads,  without  trans- 
verse sculpture,  which  characterize  the  first  whorl  of  the  sliell,  following  the 
smooth  nucleus  of  a  single  turn.  There  are  seven  or  eight  shouldered  ribs  on 
the  body-whorl  in  front  of  the  anal  fasciole,  which  is  finely  spirallj-  threaded, 
with  one  strong  spiral  between  it  and  the  suture,  which  is  usually  closely 
appressed. 

Drillia  myrmecoun  n.  s. 
Plate  14,  figure  2. 
Drillia  ebiirnca  Dall,  part  i.  p.  30,  1890,  not  of  ConratJ. 

Pliocene  (?)  of  the  Cape  Fear  Ri\'er,  North  Carolina,  Johnson  ;  of  the 
Caloosahatchie  beds,  Florida,  Dall. 

Shell  small,  rather  .stout,  elongate  o\ate  or  pnpifoim,  of  seven  or  eight 
whorls ;  nucleus  blunt,  smooth,  large,  of  about  one  whorl  followed  by  a 
whorl  recticulately  sculptured,  the  spirals  .smaller  and  uniformly  closely  set, 
the  transverse  sculpture  of  slightly  larger,  concavely  arcuate  riblets  ;  on  the 
body  of  the  shell  the  spiral  sculpture  consists  of  rounded,  strong  threads, 
three  on  the  periphery  and  one  between  the  suture  and  the  anal  fasciole;  the 
latter  has  one  smaller  thread  behind  it  and  two  on  the  fasciole  in  front  of  it; 
on  the  body-whorl  there  are  nine  or  ten  strong  spirals  alternating  with  finer 
ones  beside  those  on  the  pillar ;  transverse  sculpture  of  (on  the  body-whotl 
nine)  well-marked  ribs  with  wider  interspaces,  strongest  near  and  behind  the 
periphery  and  evanescent  anteriorly;  aperture  short,  narrow;  jiillar  short, 
stout;  pillar  lip  callous,  smooth;  canal  wide,  very  short,  not  recurved;  anal 
notch  shallow  ;  outer  lip  slightly  thickened,  smooth  inside.  I.on.  of  shell 
10;  of  last  whorl  5.5  ;  of  aperture  3.5  ;  max.  lat.  of  .shell  3.5  mm. 

Worn  and  immature  .specimens  of  this  species  were  identified  by  nic 
in  the   first  part  of  this  paper   with  Conrad's  D.  elmrnca — an  error  which  the 
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receipt  of  better  specimens  from  the  Cape  Fear  River  region  has  enabled  me 
to  correct.  The  most  characteristic  feature  of  the  species  is  the  pupiform 
manner  in  which  the  anterior  end  is  contracted.  In  good  specimens  the 
sculpture  is  sharp  and  strong. 

Drillia  hoplophorus  n.  s. 
Plate  14,  figure  i  a. 

Pliocene  of  the  VVaccamaw  beds  at  Tilly's  Lake,  S-  C,  Johnson  ;  of  the 
Caloosahatchie  beds  at  Shell  Creek,  Florida,  Willcox. 

Shell  stout,  with  nine  whorls  sharply  sculptured  all  over  except  the 
blunt  nucleus,  which  is  worn  in  the  specimens,  but  was  probably  smooth  fol- 
lowed by  a  reticulate  sculpture  ;  on  the  rest  of  the  shell  the  spiral  sculpture 
is  composed  of  stout  spiral  threads,  of  which  two  at  the  periphery  and  two 
at  the  suture  are  stronger,  those  on  the  anal  fasciole  close-set  and  smaller, 
those  ill  front  of  it  alternated  with  finer  ones, and  these  again  on  the  body- 
whorl  often  have  a  fine,  sharp  intercalary  thread  ;  on  the  pillar  the  threads 
are  strong,  but  more  uniform;  transverse  sculpture  of  sharp,  somewhat 
elevated  lamin;i.'  in  harmony  with  the  incremental  lines,  which,  except  on  the 
fasciole,  when  perfect,  somewhat  reticulate  the  spirals  and  tessellate  the 
sutural  pair;  there  are  also  eleven  or  twelve  rather  sharp,  narrow,  short  ribs, 
extending  from  the  fasciole  to  the  suture  on  the  upper  whorls,  obsolete  in 
front  on  the  body-whorl ;  anal  fasciole  narrow-,  W"ell  marked  with  a  sharply 
cut  notch  at  the  outer  lip  ;  suture  closely  appressed,  on  the  early  whorls 
wound  just  in  front  of  the  periphery,  giving  an  overhanging  look  to  the 
whorls  which  the  later  ones  lose  ;  body-whorl  rounded  ;  pillar  short,  recurved, 
covered  with  a  smooth,  continuous  callus  at  the  aperture;  aperture  narrow  ; 
outer  lip  arched,  thin,  simple,  smooth  inside.  Lon.  of  shell  17.3;  of  last 
whorl  lO.o;  of  aperture  6.5  ;  max.  lat.  of  shell  7.0  mm. 

The  principal  features  of  this  species,  which  is  of  the  general  group  of 
D.  Uncocyma  Dall,  are  the  narrow,  constricted  anal  fasciole,  the  two  prominent 
peripheral  and  latticed  sutural  spiral  threads,  the  irregular,  strong,  alternated 
sculpture  of  the  body-whorl,  and  the  general  prominence  of  the  ornamenta- 
tion. 

Drillia  aphanitoma  n.  s. 
Plate  14,  figures  i  b.  2  b. 

Pliocene  of  the  Caloosahatchie  River  and  Shell  Creek,  Florida,  Dall  and 
Willcox;  also  from  probably  Pliocene  beds  on  the  Cape  Fear  River,  North 
Carolina,  Johnson. 

Shell  with  a  pointed,  conical  spire  and  large  body-whorl,  obsolete 
sculpture,  two  smooth  nuclear  and  eight  later  whorls;  nucleus  small,  blunt, 
followed  by  a  closely  reticulated  third  whorl ;  spiral  sculpture  obscure,  of 
larger  and  smaller  spirals,  more  or  less  alternated,  but  hardly  interrupting 
the  continuity  of  the  surface,  the  most  evident   being  a  peripheral  pair;   the 
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whorl  is  thickened  in  front  of  the  appressed  suture,  and  yet  not  distinctly 
to  form  a  thread  ;  the  spirals  are  most  distinct  near  the  pillar;  transverse 
sculpture  of  (about  nine  on  the  body-whorl)  well-marked,  prominent  ribs, 
extending  on  the  early  whorls  from  suture  to  suture,  and  rather  wide  incre- 
mental lines,  sometimes  pleated  at  the  suture ;  anal  fasciole  not  constricted, 
obscure,  with  a  shallow  notch ;  pillar  distinct,  with  a  well-marked  siphonal 
fasciole;  internally  with  a  smooth  enamel  reflected  over.it;  aperture  narrow; 
canal  recurved,  deeply  notched ;  outer  lip  thin,  arched,  simple,  varicose  be- 
hind, smooth  within.  Lon.  of  shell  21.5;  of  last  whorl  11.3;  of  aperture 
8.4;  max.  lat.  of  shell  8.0  mm. 

Variety  oxia.     Plate  14,  figure  i  b. 

This  differs  from  the  type  in  having  twelve  instead  of  nine  ribs,  the 
sculpture  sharper,  showing  about  seven  primary  spirals,  the  much  wider 
interspaces  with  six  or  seven  microscopic,  nearly  equal,  threads  in  each; 
and  the  spire  shorter  in  proportion.  It  is  from  the  beds  of  the  Cape  Fear 
River,  collected  by  Mr.  C.  W.  Johnson.  More  material  may  prove  it  to  be 
distinct.     The  length  of  the  specimen  is  16.0  mm. 

The  species  as  a  whole  is  marked  by  its  obsolete  sculpture,  which  looks 
as  if  it  had  once  been  strong,  but  had,  while  soft,  been  patted  flat.  The  shape 
of  the  early  whorls  recalls  D.  hoplophonis  ;  the  sculpture  suggests  the  follow- 
ing species,  from  which,  however,  the  very  much  larger  nucleus  of  D.  aphaiii- 
toma  at  once  distinguishes  it. 

Drillia  schismatica  n.  s. 
Plate  14,  figure  i. 

Pliocene  of  Shell  Creek,  Florida,  Willcox. 

Shell  elongated,  with  a  sharp-pointed  spire,  smooth  two-whorled  nucleus 
and  nine  later  whorls;  nucleus  very  small,  followed  by  one  whorl  with  large, 
very  oblique,  smooth  transverse  ribs  and  no  spiral  sculpture;  later  whorls 
with  two  sorts  of  .spirals,  the  primaries  strong,  one  in  front  of  the  suture,  two 
at  the  periphery,  one  behind  the  suture  or  covered  by  it,  and  on  the  last 
whorl  five  or  six  more  anteriorly;  the  rest  of  the  shell,  including  the  anal 
fasciole  (except  the  canal),  is  covered  with  small,  sharp,  distinct,  equal  spiral 
threads,  of  which  on  the  body  there  arc  four  or  five  between  the  primaries; 
there  are  six  secondaries  on  the  anal  fasciole  and  sometimes  two  or  three  be- 
tween the  ante-sutural  primary  and  the  suture;  transverse  sculpture  of  II-I2 
well-marked  riblets,  with  about  equal  interspaces,  overridden  by  the  spirals  and 
strongest  at  the  shoulder;  anal  fasciole  well  marked,  depressed,  flattish ;  aper- 
ture moderately  wide,  with  a  short,  wide  canal,  well-marked  siphonal  fasciole 
and  smooth,  callous  inner  lip;  anal  notch  rather  shallow,  outer  lip  smooth 
inside,  simple  or  slightly  crenulatc  by  the  primaries.  Lon.  of  shell  20. 5  ;  of 
last  whorl  i  i.o;  of  aperture  7.5  ;  ma.v.  lat.  of  shell  7.0  mm. 
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Tliis  species  is  notable  for  its  sharp-cut  sculpture  and  minute  nucleus, 
giving  a  very  pointed  aspect  to  the  spire  and  separating  it  at  once  from  sev- 
eral adjacent  forms  which  show  on  the  later  portions  of  the  shell  a  closely 
similar  sculpture. 

Drillia  sigela  n.  s. 
Plate  14,  figure  2  a. 

Shell  Creek  Pliocene,  Willcox. 

Shell  much  resembling  D.  hoplophorus,  from  which  it  is  best  separated 
by  a  differential  diagnosis.  The  present  species  has  a  more  slender  shell, 
with  the  same  number  of  whorls ;  the  last  whorl  is  proportionally  shorter; 
the  fascicle  is  smooth  instead  of  spirally  striate,  and  the  margin  behind  it 
wants  the  double  threads  of  Jioploplioriis,  being  rudely  appressed  and  thick- 
ened without  spiral  sculpture.  The  pillar  in  D.  sigela  has  a  strong  siphonal 
fasciole;  the  nucleus  does  not  differ  markedly.  Lon.  of  shell  16.0;  of  last 
whorl  8.0;  of  aperture  5.3;  max.  lat.  of  shell  5.3  mm. 

Though  closely  related,  I  have  been  unable  to  reconcile  this  shell  specific- 
ally with  any  of  the  varieties  of  hoplophorus  which  I  have  examined. 

Genus  GLYPHOSTOMA  Gabb. 

It  is  probable  that  Clatliurella,  Carpenter,  should  be  adopted  in  place  of 
Glyphostoma,  but  many  incongruous  forms  have  been  referred  to  Clathiirella, 
and  I  have  not  been  able  to  study  Carpenter's  type-species.  For  these  rea- 
sons I  do  not  make  any  change  in  the  nomenclature  here. 

Glyphostoma  Johnsoni  n.  s. 
Plate  14,  figure  6. 

Cape  Fear  River  Miocene  beds,  Johnson. 

Shell  with  five  later  sculptured  and  probably  two  smooth  nuclear  whorls, 
one  broken  in  the  specimen ;  spiral  sculpture  in  the  later  whorls  strong,  con- 
sisting of  five  rounded  primary  threads  between  the  anal  fasciole  and  the 
suture  in  front  of  it,  the  two  strongest  at  the  periphery  shouldering  the 
whorl ;  in  front  of  the  shoulder  the  primaries  are  alternated  by  secondaries 
except  on  the  canal ;  there  are  about  twenty  primaries  altogether,  including 
those  on  the  canal ;  behind  the  shoulder  the  anal  fasciole  is  flattened  and  in- 
clined to  the  suture  like  a  roof;  it  is  entirely  covered  with  close-set,  uniform 
secondary  threads,  six  or  eight  in  number;  transverse  sculpture  of  about 
fifteen  short,  mostly  peripheral,  riblcts,  the  interspaces  of  which  are  prolonged 
forward  as  deeply  impressed  lines  on  the  last  whorl ;  aperture  narrow,  anal 
notch  wide  and  deep,  outer  lip  heavily  varicose,  denticulate  at  the  edge  and 
lirate,  with  prominent  short  denticles  within  ;  canal  deep,  short,  recurved ; 
inner  lip  callous,  with  five  or  more  prominent  denticles  upon  the  enamel. 
Lon.  of  shell  10;  of  last  whorl  7  ;  of  aperture  5  ;  max.  lat.  of  shell  5  mm. 
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This  elegantly  sculptured  little  species  differs  from  G.  Watsoiii  in  its 
larger  size  and  simply  alternated  spiral  sculpture  on  the  anterior  part  of  the 
last  whorl,  and  in  minor  details  of  the  mouth-sculpture.  G.  incilis  is  nearly 
twice  as  large,  beside  having  a  quite  different  sculpture,  and  none  of  the 
recent  species  seem  to  approach  the  present  species  closely.  It  is  named  in 
honor  of  Mr.  Chas.  W.  Johnson,  Assistant  Curator  of  the  Museum  of  the 
Wagner  Free  Institute  of  Science,  who  collected  it. 

Daphnella  elata  Dall. 
Plate  21,  figure  i. 
Daphnella  elata  Dall,  Blake  Rep.  Gastr.,  p.  105,  1889;  Trans.  VVajjiier  Inst.  iii.  p.  39,  1890. 
As  this  interesting  little  shell  has  not  been  figuretl,  a  figure  is  now  sup- 
plied. 

Family    CANCELLARIID^   (supplementary). 

Genus   CANCELLARIA   Lamarck. 

Cancellaria  conradiana  Dall  var.  rotunda. 

Part  i.  p.  42,  pi.  3,  figure  13,  1S90. 

Mr.  Willcox  has  collected  at  Magnolia,  Duplin  Co.,  North  Carolina,  fioni 

the  newer  Miocene,  some  fine  specimens  which  appear  to  be  referable  to  a 

variety  of  this  species  which  may  take  the  name  rotunda.     They  agree  in  all 

essentials  with  the  Pliocene    C.   Cojiradiaiia  and  the  recent  reticulata  Linnc, 

except  in  relative  height.     In  this  respect  they  are  intermediate  between  the 

two,  being  taller  than   the  tallest  recent  specimens  and   shorter  tlian  the    C. 

Conradiana.     The   largest  specimen  is   larger  than  any   specimen   either  of 

reticulata  or  Conradiana  I  have  seen.     It  measures  66.25  "'"'"■  'ong,  35.0  mm. 

in  maximum  diameter,  and  exhibits  nine  whorls,  without  the  nucleus. 

Cancellaria  (Trigonostoma)  sericea  n.  s. 
Plate  14,  figures  7,  7  a. 

Pliocene  of  Shell  Creek  and  the  Caloosahatchie,  Dall  and  Willcox. 

Shell  of  moderate  size,  strong,  scalar,  of  six  whorls,  including  a  rather 
irregular,  smooth  nucleus  of  one  and  a  half  whorls;  .spiral  sculpture  of  little- 
elevated,  flattish,  close-set  threads  consisting  of  primaries  (about  eight  between 
the  carina;  of  the  last  whorl),  separated  by  somewhat  smaller  secondaries  in 
sets  of  three,  alternated  with  very  minute  tertiaries  toward  the  last,  which  are 
absent  on  the  earlier  whorls,  where  the  number  of  secondaries  also  becomes 
gradually  smaller;  the  difference  between  primaries  and  secondaries  is  not 
very  marked ;  the  transverse  sculpture,  apart  from  fine  incremental  lines,  is 
confined  to  a  few  strong,  irregularly  placed,  rounded  varices,  angulated  sotne- 
what  at  the  carina;.  The  type-specimen  has  six  of  these,  that  at  the  aperture 
being  close  to  the  next  preceding,  but  separated  by  half  a  turn  from  the  next 
earlier;  whorls  rounded  at  the  sides,  strongly  carinated  before  and  behind  rind 
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sloping  obliquely  from  the  posterior  carina  to  the  suture,  so  that  the  latter  is 
really  anterior  to  the  carina ;  umbilicus  large  and  funicular  ;  aperture  entire, 
subtriangular;  pillar  with  three  sub-equal,  equi-distant  plaits,  outer  lip  thick- 
ened with  about  ten  lirre,  which  stop  short  of  the  margin.  There  are  a  few 
obscure  lirations  elsewhere  in  the  aperture.  Lon.  of  shell  i6;  of  aperture 
8.5  ;  max.  lat.  of  shell  1 1.6  mm. 

This  elegant  little  species,  by  its  peculiar  spiral,  even  striation,  like 
wound  silk,  differs  from  all  the  other  American  species,  recent  or  fossil,  which 
have  come  under  my  notice.  There  is  no  approach  to  reticulation  except  in 
the  earlier  whorls,  and  very  little  there. 

Family  OLIVID.-E  (supplementary). 

Genus  ANCILLA  Lamarck. 

Ancilla  Lam.,  Prodr.  Nouv.  Class.,  p.  70,  1799. 

Ancillaria  Lam.,  Ann.  dii  Mus.  xvi.  p.  302,  1810.     Dall,  part  i.  p.  46. 

In  conformity  with  the  rules  of  nomenclature,  the  earlier  form  of  the 
name  must  be  adopted. 

Family   MARGINELLID.-E  (supplementary). 

Genus  MARGINELLA  Lamarck. 

Marginella  eulima  n.  s. 

Plate  13,  Hgure  10. 

Marginella  limahila  DaH,  part  i.  p.  50  (spotted  variety). 

Pliocene  of  Shell  Creek  (Willco.x)  and  the  Caloosahatchie  beds. 

Shell  differing  from  AI.  liinatida  Conrad  in  being  uniformly  narrower  and 
rr.ore  cylindrical,  with  a  spotted  surface,  less  angulated  at  the  shoulder,  with 
a  wider  canal,  a  more  denticulated  outer  lip  and  a  nearer  approach  to  the  tip 
of  the  spire  by  the  posterior  commissure  of  the  aperture.  Lon.  of  shell  13.O; 
max.  lat.  6.6  mm. 

The  reception  of  more  perfect  and  more  numerous  specimens  of  this 
form  from  Mr.  Willcox  enables  me  to  definitely  separate  it  from  the  typical 
hinahda.  An  examination  of  a  large  number  of  the  recent  limatula  fails  to 
show  any  spotted  specimens.  The  spotting  on  M.  culiina  is  of  opaque  white 
flakes  on  a  translucent  enamel  which  has  sometimes  turned  yellowish.  The 
only  recent  species  which  approach  AT.  eulima  are  AT.  pruinosa  Hinds,  from 
which  the  former  differs  by  its  greater  posterior  attenuation,  its  less  marked 
shoulder-angle,  more  flexuous  outer  lip,  and  in  the  presence  of  the  thick  and 
widespread  callus  on  the  body;  and  iJ/.  nivosa  Hinds,  which  is  more  the 
shape  of  the  present  species,  but  larger,  stouter,  and  having  numerous  small 
differences  of  detail.  It  is  not  unlikely,  however,  that  M.  eulima  is  the  Plio- 
cene ancestral  form  of  M.  7iivosa. 
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Marginella  onchidella  n.  s. 
Plate  13,  figure  7. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Dall  and  Willcox. 

Shell  related  to  M.  rostrata  Redfield,  from  which  it  differs  by  its  more 
ovate-cylindrical  form,  wider  aperture,  less  angular  periphery, and  particularly 
by  a  peculiar  lump  of  callus  on  the  middle  of  the  enamel  of  the  body,  looking 
as  if  a  drop  of  enamel  had  been  allowed  to  fall  there  and  become  partially 
diffused  at  the  edges  before  hardening.  The  average  specimen  is  considerably 
larger  than  the  specimens  of  rostrata  I  have  been  able  to  use  for  comparison. 
A  being  the  most  perfect  specimen  selected  for  figuring,  but  undersized,  B 
will  indicate  one  of  the  larger  ones.  Lon.  of  shell  A,  15.0;  B,  193;  max. 
lat.  of  shell  A,  9.0;  B,  11.5  mm. 

The  whole  shell  is  thin,  clean-cut  and  elegant. 

Marginalia  (Volutella)  dacrla  n.  s. 
Plate  14,  figure  5. 

Pliocene  of  North  and  South  Carolina,  in  the  Waccaniaw  and  Croatan 
beds,  Johnson. 

Shell  small,  cj-pra^iform,  callous,  o\atc-pj'rifoim  ;  aperture  as  long  as  the 
shell,  rather  wide,  rounded  at  the  ends;  inner  lip  with  four  plaits,  larger  ante- 
riorly; outer  lip  denticulate  on  its  inner  edge,  the  denticles  rather  more 
prominent  on  the  anterior  half;  base  of  the  shell  enclosed  in  a  halo  of  callus, 
which  in  old  specimens  marginates  the  shell  much  as  in  such  a  Cypnea  as 
C.  anmclns.  Surface  enamelled,  the  spire  hidden,  the  enamel  smooth  and 
polished.  Ma.x.  lon.  of  shell  5.0;  lat.  of  same  3.3  ;  alt.  of  back  wlien  the  shell 
lies  on  its  aperture  2.3  mm. 

This  is  the  largest  and  most  characteristic  of  our  P^ast  American  species 
of  Vohitella,  and  easily  distinguished  hy  its  flattened  form  when  mature.  Like 
all  the  species,  it  varies  somewhat  in  size,  and  is  more  globular  when  'the 
enamel  has  not  been  deposited.  It  was  obtained  by  Mr.  Johnson  from  the 
Waccamaw  and  Croatan  beds,  and  also  from  the  Cape  Fear  River  marls. 
The  measurements  given  are  of  an  average  specimen. 

Mr.  Plarris,  of  the  U.  S.  Geological  .Survey,  has  collected  a  large,  very 
globose  specimen  of  ]''olutella  at  Phnn  Point,  Maryland,  in  the  older  Miocene. 
It  appears  to  be  different  from  any  of  the  described  species. 

F'a.mii-V  VOLUTID/K  (supplementary). 

Genus  SCAPHELLA  .Swainson. 

Subgenus  Scaphella  s.  s. 

Scapbella  Trenholmii  Tuomey  and  Holmes. 

Part  i.  p.  S8  ;  T.  &  H.,  PI.  Fos.  S.  C,  p.  128,  pi.  27,  figs.  7,  8. 

A  fine  series  of  this  .species  has  been  obtained  by  Messrs.  Willcox  and 
Johnson  from  the  Miocene  of  the  vicinity  of  the  Natural  Well,  Duplin 
Co.,  N.  C. 
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The  species  is  a  cliaracteiistic  Miocene  fossil,  as  far  as  we  now  know. 
It  is  ratlier  stout,  its  nucleus  is  devoid  of  a  calcarella;  the  earliest  whorls 
show  only  a  trace  of  transverse  ribbing,  while  the  spiral  striation  is  quite 
persistent.  There  are  always  three  strong  plaits  beside  that  on  the  edge  of 
tile  pillar.  The  specimens  I  have  seen  are  remarkably  uniform  in  char- 
acters. 

.SuljgeniH  Aurinia  Adams. 
Scaphella  i  Aurinia)  mutabilis  Conrad. 

Fine  specimens  of  this  species  were  obtained  from  the  newer  Miocene 
by  Mr.  Willcox  from  Duplin  Co.,  North  Carolina;  and  specimens  so  close  to 
.!?.  diibia  as  to  be  doubtfulh'  distinguishable,  from  the  older  Miocene  beds  of 
St.  Mary's  River,  Marjlanii. 

I  have  become  convinced  that  the  shell  figured  by  Tuomey  and  Holmes 
(PI.  I'os.  S.  Car.,  pi.  27,  fig.  6)  as  a  variety  of  ?;/?^/'rt^//w  is  really  the  adult 
form  o{  Aurinia  obtusa  Emmons  ;  at  all  events,  we  now  have  obtnsa  of  various 
ages  from  the  Miocene  of  Yorktown,  Virginia,  and  Wilmington,  Cape  Fear 
River,  North  Carolina;  from  the  Pliocene  of  the  Waccamaw  beds  of  South 
Carolina,  and  of  Volusia  Co.,  Florida.  Whether  mutabilis  and  obtusa  must 
not  be  referred  as  varieties  to  the  type-form  dnbia  (which  was  earliest 
named)  is  a  question  which  I  do  not  feel  able  to  answer.  There  is  no  doubt 
that  in  the  specimens  we  have  examined  there  are,  on  the  one  hand,  the 
slender,  straight,  glossy  dubia  with  a  moderately  small  bulbous  tip  as  figured 
(p'-  7<  fig-  4)  and  with  the  canal  not  recurved.  This  grows  to  a  large  size 
and  has  sometimes  a  larger,  sometimes  a  smaller,  tip  to  the  shell — as  every- 
body who  has  opened  the  ovicapsules  of  such  mollusks  knows  that,  before 
they  make  their  way  out,  the  larval  shells  are  already  of  markedly  different 
sizes  in  the  same  capsule.  On  the  other  hand,  we  have  the  broad-tipped 
obtusa,  with  a  broader  body-whorl  in  proportion  than  the  others  and  a  dis- 
tinctly (though  slightly)  recurved  canal.  One  could  get  along  very  well  with 
these  if  it  were  not  for  the  obtrusive  vmtabilis,  which  in  the  same  beds  offers 
every  degree  of  mutation  between  the  two  extremes  both  in  regard  to  the 
curvature  of  canal  and  robustness  of  general  habit,  including  the  nuclear 
whorls.  The  number  of  plaits  in  all  is  normally  two,  but  Mr.  Willcox 
obtained  a  fragment  of  a  very  fine  dubia  at  Magnolia,  Duplin  Co.,  N.  C, 
which  has  three  plaits  and  may  form  a  variety  triplicata.  The  young  of  the 
recent  dubia  shows  two  plaits,  of  Gouldiana  three  plaits,  and  A.  robusta 
leads  the  list  with  four,  which,  however,  in  the  adult  are  obsolete. 

Scaphella  (Aurinia)  virginiana  Conrad. 

S'.  virginiana  Conrad,  part  i.  p.  80. 
Voluli/iisiis  typus  Conrad. 

Older  Miocene  of  Plum  Point  and  the  Patuxent  River,  ^Maryland,  Harris 
md  Willcox ;  newer  Miocene  of  North  Carolina,  Conrad. 
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A  fine  series  was  obtained  by  ]\Ir.  Wilicox  of  this  puzzling  form.  It  is 
smaller  than  dtibia  or  ;««/«/;//«,  and  is,  perhaps,  the  earliest  species  of  this  line 
of  development  which  we  call  Aurinia.  It  has  a  small,  bulbous  nucleus  like 
that  of  diibia,  and  five  subsequent  whorls,  while  obtusa  of  about  the  same  size 
has  only  four  whorls.  There  are  two  very  stout,  thick  but  not  clear-cut 
plaits,  which  are  not  so  oblique  as  in  most  of  the  species,  the  sutural  margin 
of  the  whorl  is  constricted,  and  the  transverse  riblets  on  tiie  early  wiiorls  in 
most  specimens  arc  rather  conspicuous. 

There  seems  little  reason  to  doubt  that  this  is  distinct,  though  it  verges 
pretty  close  to  some  varieties  of  the  vtutabilis-obtnsa  form.  I  have  already 
pointed  out  that  Conrad's  first  specific  name  must  be  rejected  as  in  direct  con- 
flict with  fact,  and  that  it  would  be  as  well  to  adopt  his  MS.  name  of  virgiuiana 
applied  to  the  same  species  in  the  collection  of  the  Academj-  of  Natural 
Sciences,  Philadelphia. 

Subgenus  Caricella  Conrad. 
Scaphella  i  Caricella)  podagrina  Dall. 
Plate  20,  figure  9. 
C.  podagrina  Dall,  part  i.  p.  S6,  1890. 

One  of  the  tspical  specimens  is  now  figured  to  illustrate  the  species. 

Family  MITRID^E  (supplementary). 
Genus  PERPLICARIA  Dall. 
Perplicaria  perplexa  Dall. 
Plate  3,  fissure  i  ;  plate  13,  figure  4. 
Perplicaria  perplexa  HaW,  part  I.  pp.  90,  181,  1890 
Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Dall  and  Wilicox. 
Much  to  my  satisfaction,  among  the  shells  presented  by  Mr.  Wilicox  to 
the  National  Museum  in   1 891,  collected  by  him  at  Shell  Creek,  l-'lorida,  a 
mature  specimen  of  this  singular  form  turned  up.     This  is  a  good  deal  smaller 
than  the  Caloosahatchie  specimen  would  have  been  if  perfect,  but  presents 
the  characters  sufficiently,  and  has  been  figured.     It  measures  17.5  mm.  long, 
the  aperture  9.0  mm.  and  the  ma.ximum  diameter  is  6.0  mm.     The   discovery 
of  the  entire  shell,  unfortunately,  does  not  clear  up   its   .systematic  relations. 
It  proves  to  have  two   plaits,  extremely  oblique,  a  liratc,  patulous  outer  lip,  a 
canal  so  short,  wide  and  straight  as  to  be  hardly  recognizable  as  such.     I'rom 
the  mitras  of  the  section  Mauritia  it  differs  by  its  paucity  of  plaits,  their  ob- 
liquity, and  the  absence  of  a  recurved  canal.     The  latter  is  also  present  ni 
Dibaplius  cdentitlus.     Perhaps  this  species  may  be  regarded  as  most  nearly 
allied  to  Mitra.     It  has  not,  so  far  as  known,  any  recent  analogue. 

Genus  Mitra  Lamarck. 
Mitra  carolinensis  Conrad. 
Specimens  of  ]\I.  carolinensis  obtained  by  Mr.  W'illcox  in  North  Caro- 
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Una  arc  fully  as  large  as  M.  lincolata  Ilcilprin,  from  which  they  are  hardly  to 
be  distinguished.  The  young  of  the  two  forms  differ  much  more  than  the 
adults,  and  it  cannot  be  doubted  tiiat  the  lineolata  is  the  Pliocene  descendant 
of  tlie  species  in  question. 

Mitra  Millmgtoni  Conrad. 
Part  i.  p.  94. 
This    species    was    described,  with  most  of  the   other  forms  figured   in 
Wailes's  Geological  Report  of  Mississippi,  in  the  Proceedings  of  the  Academy 
of  Natural  Sciences,  Philadelphia,  page  261,  \ol.  vii.  for  1855. 

Family  TURBINELLID^-E  (supplementary). 

Genus  TURBINELLA  Lamarck. 

Turbinella  scolymoides  Dall. 

Part  i.  p.  98,  pi.  3,  figs.  2,  5,  1890. 

A  number  of  specimens  of  this  species  were  obtained  at  Shell  Creek  by 

Mr.  Willco.x,  whicli  appear  to  diminish  the   gap   between  it  and   T.  scolynius. 

It  is  possible  that  the  Pliocene  form  may   eventually  rank   no   higher  than  a 

sub-species. 

Family  FASCIOLARIID.-E  (supplementary). 

Genus  FASCIOLARIA  Lamarck. 

Fasciolaria  iSparrowi  var.  ?)  acuta  Emmons. 

Plate  13,  figure  2. 

F.  Sparrowi  Emmons,  N.  C.  Geol.  Surv.  Rep.,  p.  253,  fig.  115,  1858. 
F.  acuta  Emmons,  N.  C.  GeoL  Surv.  Rep.,  p.  254,  fig.  117,  1858. 

F.  siibtenta  Conrad,  Proc.  Acad.  Nat.  Sci.,  1864,  p.  211  ;  Am.  Journ.  Condi,  vi.  p.  314,  pi. 
13.  fig-  3  (broad  variety). 

Miocene  of  Duplin  Co.,  N.  C,  at  the  Natural  Well  and  vicinity,  W'illco.v  ; 
and  Cape  Fear  River,  Emmons. 

Shell  large,  solid,  eight- whorled  ;  nucleus  small,  at  first  smooth,  later 
transversely  ribbed  with  small  arched  riblets  ;  whorls  somewhat  compressed 
behind  the  periphery,  suture  distinct,  deep  on  the  later  whorls ;  transverse 
sculpture  of  eight  or  nine  wave-like  peripheral  ribs  which  are  \ariablc  in 
strength,  sometimes  obsolete  and  absent  from  the  terminal  whorl ;  also  of 
fine  impressed,  wavy  lines,  covering  the  whole  surface  and  sometimes  regu- 
larly spaced  so  as  to  crenulate  the  minuter  spirals ;  as  the  shell  grow's  old  it 
has  at  the  last  a  tendency  to  resting  stages  or  varicosity  of  the  outer  lip, 
which  in  some  specimens  gives  the  effect  of  obscure  varices  or  irregular, 
wavy,  narrow  ribs  on  the  periphery  of  the  last  half  of  the  last  whorl,  but 
the.se  may  be  wholly  absent;  .spiral  sculpture  of  fine  stria-  covering  the  whole 
surface,  and  of  strong  carinated  ridges  more  or  less  alternated  in  size  on  the 
earlier    and    nearly    uniform  on   the  later  whorls;    canal    long,  wide,  quite 
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tortuous,  with  a  strong  siphonal  fasciole  ;  aperture  elongated ;  outer  lip  flexu- 
ous,  a  little  reflected,  compressed  near  the  suture,  receding  near  the  periphery 
and  produced  anteriorly,  internally  lirate  with  rather  distant,  sharp,  sometimes 
duplicate  elevated  threads ;  throat  with  an  obscure  subsutural  ridge  and  at 
maturity  a  few  short,  strong,  irregular  lirffi  near  the  suture  on  the  inner  lip 
and  on  the  pillar  at  the  canal ;  inner  lip  wide,  callous,  smooth,  except  for  the 
lirae;  pillar  twisted,  with  two  deep  grooves  behind  its  elevated  edge,  so  that 
there  are  practically  three  plaits,  which  in  mature  specimens  are  nearly  hidden 
behind  the  pillar.  Lon.  of  two  specimens,  A  and  B,  A  120,  B  115  mm.; 
max.  lat,  A  55,  B  52  mm.  Lon.  of  aperture  and  canal,  A  72,  B  71  mm. 
Another  in  Coll.  Willcox  measures  140  mm.  long  by  62  mm.  wide. 

This  fine  shell  has  been  badly  figured  by  Emmons,  and  it  was  thought 
well  to  rcfigure  it,  as  it  has  been  so  little  known  that  a  broad  variety  of  it  has 
been  described  by  Conrad  under  the  new  name  of  subtcnta. 

F.  Sparrozi'i  has  been  poorly  described  by  Emmons,  and  it  is  necessarj' 
to  devote  some  study  to  his  description  in  order  to  understand  exactly  what 
his  phrases  mean.  The  typical  Sparrowi  differs  from  the  broad  specimens 
of  ' F.  acuta  in  the  character  of  the  spiral  sculpture,  which  is  sparser,  not 
carinate,  with  rounded  or  flat-topped,  rather  widely  separated,  elevated 
threads,  with  the  small  intercalary  thread  often  wanting.  The  aperture  is 
flexuous,  the  outer  lip  recedes  toward  the  periphery,  and  then  proceeds  for- 
ward nearly  parallel  with  the  axis,  so  that  the  incremental  lines  cross  the  axis 
obliquely  behind  the  periphery  and  axially  in  front  of  it,  the  periphery  being 
marked  by  one  or  more  stronger  spirals,  behind  which  the  whorl  is  flattened 
toward  the  suture.  The  whorls  are  crossed  by  ten  or  twelve  rounded,  rather 
prominent,  slightly  flexuous  ribs,  which  become  obsolete  toward  the  suture, 
and  on  the  last  whorl  are  well  marked  only  toward  the  periphery.  The  inter- 
spaces of  the  spirals  are  more  or  less  channelled,  while  in  acuta  the  spirals 
are  keeled  or  sharp-edged,  and  slope  evenly  toward  the  middle  of  the  inter- 
spaces from  the  keel.  In  acuta  there  are  no  well-defined  ribs  on  the  body- 
whorl,  the  shell  is  less  flattened  in  front  of  the  suture,  and  has  a  longer  and 
more  twisted  canal,  being,  on  the  whole,  a  longer  and  more  slender  shell, 
with  more  crowded  sculpture  and  less  regular  ribbing.  These  differences  are, 
however,  all  of  degree  and  not  of  kind,  and  a  sufficient  amount  of  material 
might  show  the  extremes  to  be  connected  by  intermediate  specimens,  as  with 
the  varieties  of  F.  gigantea.  Specimens  of  Sparro'i<.'i  corresponding  to  the 
above  description  have  been  found  at  Alum  Bluff,  on  the  Chattahoochee  River, 
Fla.  (Burns),  at  Faison,  Duplin  Co.,  N.  C.  (Willcox),  and  at  Purdy's 
marl-bed,  ]51aden  Co.,  N.  C.  Most  of  the  specimens  from  the  vicinity  of  the 
Natural  Well,  Duplin  Co.,  are  unmistakable  F.  acuta,  though  often  quite  as 
wide  as  the  typical  Sparron't. 

The  same  beds  afforded  specimens  of  /'".  gigaiitca,  not  ajiparcntly 
separable  from  recent  si)ecimcns  by  an)-  important   or  even    fairly  discernible 
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characters.  It  seems  quite  probable  that  to  a  young,  nodulous  and  imperfect 
■i[)ecimen  of  this  species  the  shell  figured  by  Emmons  as  F.  nodiilosa  is  to  be 
referred.  Neither  figure  nor  description  is  sufficiently  distinctive,  and  the 
types  having  been  burned  in  the  State  Capitol,  during  the  late  war,  there  can 
be  no  appeal  to  them  for  enlightenment.  There  was  already  a  F.  uodulosa  of 
Defrance.  /•".  alternata  Emmons  was  perhaps  a  Latirus.  It  must  be  relin- 
quished as  neither  sufficiently  described  nor  anywhere  figured. 

Fasciolaria  elegans  Emmons. 
Plate  13,  figure  9. 
Fasciolaria  eligans  Emmons,  Geol.  N.  Car.  Rep.,  p.  252,  fig.  114,  1858. 
F.   {Tercbraspira)   elegans  Conr.,   Proc.    Acad.   Nat.  Sci.    Phila.,   1S62,  p.  561  ;  Miocene 
Checkl.  Inv.  Foss.,  Smiths.  Inst.,  p.  21,  1864. 

Miocene  of  Duplin  Co.,  N.  C,  Emmons  and  Willcox ;  Pliocene  of  the 
W'accamaw  River  (worn  fragments),  Johnson. 

Shell  strong,  elongate  (decollate),  with  more  than  eight  whorls  ;  apex 
(lost,  probably  three  or  four  whorls)?  earliest  remaining  whorl  (diam.  5  mm.) 
as  well  as  the  next  one  with  eight  rounded  ribs,  behind  which  it  is  constricted, 
crossed  by  about  six  raised  spiral  threads;  general  outline  of  whorls  flattened 
from  the  periphery  toward  the  suture,  rounded  in  front,  attenuated  toward  the 
canal ;  suture  distinct,  deep ;  transverse  sculpture  except  on  the  earlier  turns, 
consisting  only  of  rather  strong  incremental  lines;  spiral  sculpture  of  obscure 
microscopic  striations  and  occasional  grooves,  and  (between  the  sutures  six) 
'111  the  last  whorl  about  thirteen  strong,  elevated  spiral  ribs  with  narrower 
deep  channelled  interspaces  with  a  few  minor  threads  on  the  siphonal  fascicle  ; 
canal  short,  recurved ;  aperture  elongate,  narrow  behind  and  before  ;  outer  lip 
slightly  flexuous,  sharp-edged,  thin,  crenulated  by  the  sculpture;  internal 
lira;  numerous,  close-set,  not  all  equally  long  ;  on  the  body  a  sharp  subsu- 
tural  lamina  and  a  group  of  rather  irregular,  short,  sharp,  elevated  lines,  a  few 
irregular,  elongated  granulations  in  front  of  the  ends  of  the  plaits  on  the 
pillar  at  the  beginning  of  the  canal ;  inner  lip  callous,  mostly  smooth  ;  sipho- 
nal fasciole  strong.  Lon.  of  decollate  shell  122,  of  aperture  and  canal  66,  of 
last  whorl  87,  max.  lat.  of  last  whorl  54  mm. 

This  splendid  species  was  very  inadequately  figured  by  Emmons,  for 
which  reason  a  new  figure  of  Mr.  Willcox's  specimen  is  given.  The  plaits 
are  like  tho.se  of  F.  acuta,  and  in  the  adult  are  visible  only  from  the  side; 
but  the  difference  in  this  respect  from  other  species  is  so  slight  that  it  seems 
unnecessary  to  propose,  as  Conrad  has  done,  a  new  sub-generic  name  for  it. 
The  prominence  of  the  plaits  on  the  pillar  is  dependent  on  the  stage  of  growth, 
and  they  are  less  conspicuous  in  fully  adult  shells  throughout  the  genus  than 
in  those  not  perfectly  mature.  The  fragments  from  the  Pliocene  were  so 
worn  as  to  waken  a  suspicion  that  they  had  been  derived  from  an  antecedent 
bed  and  did  not  really  form  a  part  of  that  fauna.  They  were  more  distinctly 
and  strongly  transversely  ribbed  than  the  one  figured. 
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Of  the  Other  species  which  have  been  referred  to,  this  genus  from  the 
Neocene  of  the  United  States,  exchiding  those  previously  referred  to,  F.  par- 
viila  Lea,  is  probably  a  small  Mitra  similar  to  M.  zvandoensis  T.  and  H.  ; 
while  F.  Tuomeyi  Holmes  may  very  probably  belong  to  another  genus  alto- 
gether. 

Genus  GLYPTOSTYLA  Dall. 

Shell  thick,  pyriform,  reticulately  sculptured,  with  a  narrow  produced 
canal;  outer  lip  expanded  and  thickened  internally;  pillar  with  two  strorg 
plaits  connected  by  a  grooved  callus;  body  callous,  but  with  no  subsutural 
lamina;  nucleus  minute,  prominent;  spire  short;  suture  distinct  but  not  chan- 
nelled. 

Type  G.  panamensis  Dall.  Tertiary  of  the  Isthmus  of  Daricn,  near 
Panama. 

This  form  is  extremely  puzzling.  It  recalls  Pyntla  and  other  Taenio- 
glossa  by  its  external  characters,  Tjirbinella  and  Mazzalina  by  its  solidity  and 
heavy  outer  lip,  Latinis  and  VohitilitJies  by  its  plaits.  A  species  which,  in  all 
probability,  should  be  referred  to  this  genus  is  Turbinella  crassitesta  Gabb 
(Geol.  Surv.  Cala.  Paleont.,  vol.  ii.  p.  157,  pi.  26,  fig.  36,  Dec,  1868),  from  the 
Martinez  Group  of  California.  The  canal  in  this  form  is  straiglitcr  than  in 
the  type,  but  the  other  features  are  so  similar  that  I  cannot  hesitate  to  in- 
clude the  Californian  fossil  with  that  from  Panama. 

The  Martinez  group,  being  transitional  in  its  character,  has  been  merged 
in  the  Chico-Tcjon  series,  which  covers  the  continuous  upper  Cretaceous  and 
lower  Eocene  of  that  section.  It  is  impracticable  at  present  to  assign  a  posi- 
tive place  in  the  geological  scale  to  the  Californian  form,  except  as  above 
indicated. 

The  Panama  specimens  come  from  the  line  of  the  canal  in  a  cut  19  kilo- 
meters soutiiward  from  Colon  (or  Aspinwall,  as  it  is  sometimes  called),  at  a  few 
feet  above  sea-level.  The  station  where  the  cut  was  made  was  known  as 
Vamos-vamos,  and  the  specimens,  consisting  of  several  masses  of  clayey  and 
sandy,  rather  soft,  dark-gray  rock,  were  kindly  submitted  to  me  for  ex- 
amination by  Prof.  Alex.  Agassiz. 

With  the  Glyptostyla  were  associated  numerous  specimens  of  Tur- 
ritella  Gatunensis  Conrad,  a  species  resembling  T.  arcnicola  from  the  upper 
Eocene  of  Arkansas,  a  Ceritliiopsis,  Ncvcrita  (like  small  dnplicata),  Natica 
(sub-genus  Coc/tlis,  c\ost  to  maroccaua)  and  a  C(tchi/us ;  with  these  were 
tlie  following  Pelecypods:  /Jrca  (near  transversa),  Lcda  {hzT<.\\y  distinguisli- 
able  from  L.  acuta  Conr.),  Cyt/ierea,  Seincle,  Mactra  (like  alata,  but  small 
and  sub-triangular),  Corbnla,  anti  Strigilla.  This  assemblage  has  not  a 
very  ancient  appearance  and  can  liardly  be  older  than  the  Eocene,  while  con- 
taining nothing  which  might  not  be  of  Miocene  age. 
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Glyptostyla  panamensis  11.  s. 
Plate  13,  figure  5. 

From  the  Miocene  (?)  of  the  isthmus,  on  the  hnc  of  the  Panama  Canal, 
at  \''amos-vamos  station,  19  kilometers  from  Colon. 

Shell  pyriform,  solid,  thick,  with  about  six  whorls  ;  nucleus  small,  promi- 
nent, marked  with  revolving  striae  ;  shell  covered  with  a  closely  reticulated 
sculpture  consisting  of  transverse  and  spiral  ridges  of  about  equal  strength 
and  equidistant ;  the  transverse  ridges  in  the  earlier  whorls  are  relatively 
sparser  and  stronger,  crenulating  the  suture,  while  on  the  later  whorls  the 
spiral  ridges  override  the  others  and  are  slightly  more  prominent ;  the  in- 
terspaces are  channelled  and  the  spirals  strap-like  ;  the  transverse  ridges  are 
less  regular  in  shape;  the  spire  is  low,  slightly  compressed  in  front  of  the 
distinct  suture,  with  the  latter  marginated  by  the  two  adjacent  spirals,  which 
tend  to  be  larger  than  the  others  ;  last  whorl  inflated,  attenuated  in  front, 
slightly  expanded  behind  and  laterally  at  the  aperture  ;  canal  produced,  nar- 
row, a  little  recurved;  outer  lip  simple,  smooth,  marginated  internally  by  a 
broad  callous  deposit,  narrower  behind  and  at  the  canal,  and  not  Urate;  body 
callous,  smooth,  with  no  subsutural  lamina  ;  pillar  callous,  curved,  with  two 
very  strong,  rather  posterior  rounded  plaits,  with  the  interspace  between  them 
and  probably  the  part  of  the  pillar  adjacent  to  the  plaits  spirally  grooved. 
Lon.  of  shell  30 ;  of  aperture  and  canal  26 ;  max.  lat.  of  shell  20  mm. 

It  differs  from  G.  crassitesta  Gabb  in  its  closer  reticulation,  more  promi- 
nent spire  and  more  curved  canal,  if,  indeed,  the  canal  of  Gabb's  species  is  not 
rather  too  straight  in  his  figure. 

Genus   MAZZALINA   Conrad. 
Mazzalina  O^veni  Dall. 
Part  I.,  p.  105,  1890. 
Specimens   obtained   by  Mr.  G.  D.  Harris,  of  the  U.  S.  Geological   Sur- 
vey, from  various  localities  in  Arkansas,  lead  to  a  doubt  whether  this  form  is 
really  distinct  from  Fusiis  inanratus  Conrad.     At  all  events,  the  .specimens  in 
which  the  labial  plaits  are  absent,  and  which  in  other  respects  do  not  seem  to 
differ  from  t\pical  M.  O'cccni,  bear  a  striking  resemblance  to  Conrad's  shell. 

Genus  MELONGENA  Schuniarher. 

Melongena  subcorouata  Heilpriu. 
Part  I.,  p.  120,  1S90. 
Since  the  above  reference  was  printed,  Mr.  Willcox  has  been  devoting 
especial  attention  to  collecting  specimens  of  Melongcna,  and  has  now  brought 
together  a  magnificent  series  at  the  Wagner  Institute.  The  result  of  an  ex- 
amination of  this  material  is  to  raise  a  serious  doubt  as  to  the  value  of  the 
distinctions  noted  between  this  form  and  its  undoubted  descendant,  M.  coro- 
nata.  It  seems  highly  probable  that  the  two  are  not  more  than  subspecifically 
separated. 
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Genus  SOLBNOSTEIRA  Dall. 

Solenosteira  inornata  Dall. 

Plate  20,  figure  17. 

Part  I.,  p.  123,  1890. 

Older  Miocene  of  tlie  Tampa  limestone,  banks  of  the  Millsboro'  River, 
near  Tampa,  Florida,  Dall. 

A  figure  illustrating  this  species  is  given  as  derived  from  a  restoration  for 
which  several  gutta-percha  casts  served  as  a  basis. 

Genus  FUSUS  Lamarck. 
Fusus  equalis  Emmons. 

Plate  14,  figure  3  b. 

Part  I.,  p.  126,   1.S90. 

The  reference  to  Alum  Bluff  should  be  erased.  The  specimens  obtained 
from  Alum  Bluff  were  referable  to  Fusus  exilis  Conrad,  and  the  reference  was 
due  to  an  accidental  substitution  of  one  nanie  for  the  other  in  the  manuscript. 

A  t}-pical  specimen  o^  F.  equalis  is  figured  from  the  Uuplin  Natural  Well, 
N.  Carolina,  for  comparison  with  the  following  related  species  : 

Fusus  caloosaecsis  Heilprin. 

Plate  14,  figures  3,  4  a. 

Part  I.,  p.  127,  1S90. 

This  species  was  not  figured  in  Part  I.  of  this  report  through  an  acci- 
dent by  which  the  figure  was  unavailable.  A  new  figure  has  been  made 
from  a  typical  specimen  from  the  Caloosahatchie  Pliocene,  and  another  illus- 
trating the  short  variety,  carolinensis,  from  the  Pliocene  of  the  W'accamaw 
beds  at  Tilly's  Lake,  South  Carolina,  collected  by  Mr.  C.  W.  Johnson. 

These  extremes  are  connected  by  intermediate  specimens  and  illustrate  a 
peculiarity  which  has  several  times  attracted  the  writer's  attention — namely, 
that  in  a  long  (North  and  South)  meridional  geographical  series,  both  in  re- 
cent and  fossil  species  of  this  group  on  the  Atlantic  coast  of  the  United 
States,  the  northern  specimens  tend  to  vary  in  the  direction  of  a  short  and 
stout  form,  and  the  southern  ones  in  the  opposite  direction. 

This  is  doubtless  due  to  something  in  the  environment — food,  tempera- 
ture or  other  factor  as  yet  unknown — but  the  fact  is  worthy  of  attention. 

Fusus  quinquespinus  Dall. 
Plate  20,  figure  .S. 
Part  I.,  p.  12H,  i.Syo. 
No  better  material  having  come  to   liand,  the   best  of  the    liallast  Point 
pseudomorphs  has  been  figured  to  illustrate  this  puzzling  form. 
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Family  BUCCINID.-l':  (supplementary). 

Genus  PISANIA. 

Subgenus  Celatoconus  Conrad. 

Cc-laloconus  Conr^A  (n.  g.),  Cat.  Mioc.  Shells,   Proc.  Acad.  Nat.  Sci.,  Dec,  1862,11.566. 

(No  diagnosis  or  figure.)     Meek,  Checklist  Inv.  Foss.  Miocene,  p.  17,  No.  570,  1864. 
Caelatoconus  Conrad,  Am.  Jour.  Conch,  iii.  p.  267,  1S6S.     (No  diagnosis.) 

Type  Celatoconus  protractus  Conrad. 

Buccinum  pro/ractiim  Conr.,  Proc.   Acad.  Nat.  Sci.    Phila.  i.  p.  30S,  Oct.,  1S43.     (Calvert 

Clifl's,  Md.     Unfigured.) 
Celatocomis  protractus  Conrad  and  Meek,  op.  cit.  supra. 
Caelatoconus  protractus  Conr.,  Am.  Jour.  Conch,  iii.  p.  267,  pi.  20,  fig.  6,  1868. 

The  genus  Celatocomis  was  never  described  by  Conrad,  who  listed  it  as  a 
genus  in  the  family  Conidce,  and  a  quarter  of  a  century  later  published  a  fig- 
ure of  the  type  specimen,  which  is  a  fragment  comprising  the  last  whorl  of  a 
shell  without  the  spire.  This  fragment  is  33  mm.  long.  An  examination  of 
it  satisfied  me  that  it  belonged  to  a  shell  closely  related  to  Pisaiiia,  and  the 
reception  of  specimens  of  another  species  of  the  same  group  from  North 
Carolina  enables  me  to  constitute  the  group.  It  is  hardly  more  distinct  from 
Fisania  proper  than  is  Tritonidea,  and  in  some  respects  is  intermediate  be- 
tween them.  Celatoconus,  like  Metula,  differs  from  all  the  Pisanias  in  want- 
ing the  subsutural  callus  and  contracted  notch  of  the  posterior  commissure 
of  the  aperture;  in  its  thinner  shell,  larger  nucleus,  and  thin  and  smooth  cal- 
lus on  the  body  and  pillar.  All  the  other  characters  of  the  shell  may  be  ob- 
served in  Pisania  or  Tritonidea.  The  type  belongs  to  the  Chesapeake  Mio- 
cene of  Maryland. 

This  group  differs  from  Licvibuccininn  {prorsuin  Conr.)  by  being  some- 
what stouter,  with  a  less  flexuous  outer  lip,  and  in  having  cancellated  instead 
of  only  spiral  striation.  Both  are  separated  from  Pisania  proper  chiefly  by 
the  absence  of  the  subsutural  callus.  This  can  hardly  be  regarded  as  of 
generic  significance.  From  the  point  of  view  of  descent  it  looks  as  \{  Lmvi- 
biiccinum  led  the  way,  was  .succeeded  by  Celatoconus,  which  in  turn  gave  way 
to  Pisania  proper.  The  relations  of  Metula  with  Celatoconus  stand  in  need 
of  investigation. 

Pisania  fCelatoconus)  nux  n.  s. 
Plate  13,  figure  6. 
Miocene  of  the  Cape  Fear  River,  Johnson  ;  one  fragment  from  Mrs.  Guion's 
marl-bed,  another  from  Purdy's ;  al.so  at  Natural  Well,  Duplin  Co.,  Burns. 

Shell  small,  not  heavy,  subfusiform,  with  a  rather  short,  pointed  spire 
and  about  seven  whorls ;  nucleus  of  two  and  a  quarter  smooth  whorls,  apex 
moderately  pointed,  whorls  rapidly  enlarging  beyond  it;  spiral  sculpture  of 
about  five  revolving,  strap- like  elevated  bands  on  the  earlier  whorls,  with 
wider   interspaces,  especially   that    next    the  suture ;    later  whorls    show  an 
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intercalary  fine  thread  in  each  interspace;  the  spirals  pass  o\er  more  obscure 
transverse  riblets,  of  about  their  own  width,  which  ripple  them,  and  on  the 
last  whorl  and  a  half  give  rise  to  squarish  little-elevated  nodules  at  the  inter- 
sections; the  incremental  lines  are  distinct,  and  the  sculpture  is  practically 
uniform  over  the  whole  shell ;  most  of  the  shell  is  comprised  in  the  last 
whorl,  and  the  aperture  is  longer  than  half  the  shell ;  outer  lip  gently  arched, 
and  in  the  adult  somewhat  varicose  behind  the  margin;  suture  very  distinct, 
not  channelled  ;  aperture  rather  narrow,  canal  short  and  wide  ;  outer  lip  sim- 
ple, with  a  row  of  denticles  within  behind  the  edge,  but  no  lir;u  in  the  throat : 
body  with  a  thin,  smooth  callus  ;  pillar  short,  obliquely  truncate,  with  an  ob- 
scure anterior  plait  and  siphonal  fasciole.  Lon.  of  shell  18;  of  aperture  II ; 
max.  lat.  of  shell  9  mm. 

A  number  of  specimens  have  been  examined  which  appear  fail i\-  uni- 
form in  size  and  character.  It  is  smaller  and  more  globose  than  the  typical 
species,  of  which  only  one  last  whorl,  wanting  the  spire,  is  known.  This  is 
in  the  collection  of  the  Academy  of  Sciences,  Philadelphia. 

Genus  PTYCHOSALPINX  Gill. 

In  1826  (Hist.  Nat.  Eu.  Merid.,  Moll.,  p.  172),  Risso  had  named  a  genus 
Tritia  for  a  compound  of  Planaxis,  Anachis,  and  various  species  of  Nassa, 
which  he  abandoned  in  favor  of  Platiaxis  Lamarck,  though  his  Trilia  in- 
cluded more  than  Planaxis  proper.  Later,  H.  and  A.  Adams  (Gen.  Rec. 
Moll.  i.  p.  122)  revived  the  name  Tritia  for  Nassas  with  elevated  whorls, 
reticulated  thin  shells,  with  moderate  callus  and  a  simple,  non-varico.se  outer 
lip.  They  included  in  it  such  forms  as  N.  rc/iciilata  L.,  A',  irivittata  Say, 
and  caiiccllata  Chemn.  Conrad  (Proc.  Acad.  Nat.  Sci.,  1862,  p.  562)  adopted 
the  name,  which  he  used  to  cover  the  majority  of  American  Miocene  Nassidtc, 
except  the  smooth  forms,  which  he  referred  to  Bjilliopsis  Conrad  as  a  sub- 
genus, though  this  is  perhaps  more  nearly  related  to  Coiimiclla. 

In  1 866  Stimpson  (Am.  Journ.  Conch,  i.  p.  61)  proposed  a  new  genus  of 
Nassidce,  Ilyanassa,  based  on  N.  obsolcta  Say.  A  feature  not  emphasized 
by  Stimpson,  and  perhaps  correlated  with  the  absence  of  the  caudal  cirri,  is 
tlie  short,  hardly  recurved  canal  and  the  consequently  feeble  siphonal  fasciole, 
hardly  separated  from  the  base  of  the  body-whorl  on  account  of  the  absence 
of  the  constriction  which  is  so  characteristic  of  the  true  Nassas. 

In  1867  (Am.  Journ.  Conch,  iii.  p.  153)  Gill  separated  as  a  genus  oi  Buc- 
cinidce  under  the  name  of  Ptychosalpinx  a  species  which  had  been  described  by 
Conrad  as  Buccinnm  altile,  and  subsequently  referred  by  him  to  Tritia.  The 
following  year  Conrad  {op.  cit.,  p.  261)  di.scussed  Ptyc]iusalpinx,\\\\\c\\  he 
referred  to  the  Nassidce  and  discriminated  two  groups:  i,  those  lelated  to  P. 
ahilis,  and  2,  those  typified  by  P.  porcina,  which  have  a  slightly  thickened,  in- 
ternally lirate  outer  lip.  The  latter  group  he  denominated  Paraiiassa,  at  the 
same  time    recognizing   Ilyaii.issa  and  Ptychosalpinx  as    genera,    and    refer- 
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riii^  Puranassa  to  tlie  latter  as  a  subgenus.  lie  also  describes  a  subgenus 
Tritiiina  for  Nassa  trivittata  Conr.  noii  Saj',  which  he  renames  T.  pcralta. 

In  1889,  the  writer  (Rep.  Blake  Gastr.,  p.  175)  described  a  recent  species, 
which  with  little  doubt  is  properly  referable  to  FtycJiosalpinx  proper,  having 
all  the  conchological  characters  of  that  group,  and  showed  that  by  the  feat- 
ures of  the  anatomy  the  animal,  as  supposed  by  Gill,  is  really  related  closely 
to  Clirysodoniiis  of  the  Biicciiiidce,  and  therefore  should  be  separated  from  tlie 
nassoid  forms  heretofore  associated  w  itii  it. 

The  following  species  appear  to  be  correctly  referable  to  Ptycliosalpinx 
as  restricted  : 

Ptychosalpiiix  {Bucciiiiim)  n/li/is  Coiir.  .sp.  (1832)  Gill,  Am.  Journal  Couch,  iii.  p.  154,  1S67. 

Chesapeake  Miocene  of  Maryland  and  Virginia. 

PI)i/iosa/piiix  (Biiccinum)  multimgata  Conr.  sp.  (1S41),  Am.  Joiini.  Sci.  xli.  p.  345;  Gill, 
op.  cil.,  p.  154. 

Chesapeake  Miocene  of  Maryland  at  Easton. 

Ptychosalpinx  {Bucciiiiiin) /ossulaia  Conr.  sp.  (1843),  Proc.  Acad.  Nat.  Sci.  i.  p.  30S. 

This  species  appears  to  be  a  smooth  form  of  Conrad's  B.  bilix  as  origi- 
nally described,  but  that  name  includes  in  later  references  two  species,  one  of 
which  may  prove  to  be  a  Ripana.  As  neither  has  been  figured,  it  will  prob- 
ably be  best  to  drop  the  name  bilix  entirely,  the  original  and  only  description 
being  quite  insufficient  to  determine  the  species.  It  has  been  collected  by 
Mr.  G.  D.  Harris,  of  the  U.  S.  Geol.  Survey,  at  Plum  Point,  Maryland,  and 
near  Vorktown,  \'a.,  in  the  Chesapeake  formation.  Conrad's  type  in  the 
Academy's  collection  can  hardly  be  separated  from  the  preceding  species. 

Ptyc'.o.alpinx  {Biicciwim)  Tuomeyi  H.  C.  Lea  sp.  (1845),  Trans.  Am.  Phil.  Soc.  ix.  p.  271, 
Pl-  37,  fig.  97- 

This  species,  according  to  specimens  obtained  by  Mr.  Harris  at  York- 
town,  \'a.,  is  less  flattened  at  the  sides  than  Lea's  figure  would  indicate,  and 
is  more  buccinoid  in  general  appearance  than  any  of  tlie  others.  It  is  only 
known  from  the  Chesapeake  Miocene  of  the  James  River,  Va. 

riychosalpiiix  {Buccinuni)  laqiieala  Conr.  sp.  (1832),  Foss.  Tert.  Form.,  p.  19,  pl.  4,  fig.  5. 

Chesapeake  Miocene  of  James  River,  \'irginia,  and  Alum  Bluff,  Chatta- 
hoochee River,  Florida. 

This  .species  by  its  sharp-cut  sculpture  and  axial  plications  recalls  Phcs 
and  such  species  as  "Nassa"  unicincta  Say,  which  the  writer  has  already 
slioun  (Blake  Gastr.,  p.  178)  has  a  nearly  buccinoid  operculum. 

Ptychosalpinx  {^Bucciniiiii)lienositm  Conrad  (Proc.  Acad.  Nat.  Sci.  i.  30S, 
1843),  though  a  mere  fragment,  hardly  appears  to  differ  from  /'.  fossulata. 
It  has  been  figured  in  the  Am.  Journ.  Conch,  iii.,  pl.   19,  fig.  9. 
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Family  NASSID/E  (supplementary). 
The  other  species  enumerated  by  tlie  various  authors  referred  to  will  find 
a  proper  place  in  the  IVirssidie,  and  may  be  apportioned  among  the  following 
groups :  Ilyanassa  and   its   section   Parannssa ;    and    Nassa   proper,  section 
Alectrion  Montfort. 

Genus  ILYANASSA  Stimpson. 
Subgenus  Paranassa   Conrad. 
Ilyanassa  (Paranassa)  porcina  Say. 
Buccininn  porcinum  Say,  Journ.  Acad.  Nat.  Sci.  iv.  p.  126,  pi.  7,  lig.  3,  1S24 ;  Emmons,  N. 
C.  Gaol.  Surv.,  p.  256,  fig.  122,  1S5.S  ;  Tuomey  and  Holmes,  Pleioc.  Koss.  S.  Car.,  p.  133, 
pi.  28,  fig.  1,  1856. 
Tritia  porcina  (Say)  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  562. 
Plychosalpinx  porcina  Gill,  Am.  Journ.  Conch,  iii.  p.  154,  1S67. 
Paranassa  porcina  Conrad,  Am.  Journ.  Conch,  iii.  p.  262,  1S68. 

Chesapeake  Miocene  of  Maryland,  Virginia  and  the  C'arolinas. 

This  species  has  rounded  whorls,  a  rather  acute,  rajjidly  dwindling  spire, 
appressed  sutures  and  feeble  siphonal  fasciole  ;  when  well  grown  it  has  a 
thickened  outer  and  inner  lip  and  a  single  or  double  subsutural  ridge.  It  is 
of  rude,  rather  irregular  growth,  and  is  almost  destitute  of  basal  con.stiiction 
behind  the  fasciole. 

Ilyanassa  (porcina  var.?)  schizopyga  Dall. 

Shell  differing  from  t}-pical /('/r/'«(?  by  its  more  elevated  and  conical  spire, 
its  less  inflated  last  whorl,  square  or  rounded  but  not  appressed  suture,  con- 
stricted base,  strong,  flaring,  sub-umbilicate  siphonal  fasciole,  and  more  uni- 
form and  sharply  reticulate  sculpture.  Tiie  aperture  is  thickened  on  both 
sides,  there  is  no  subsutural  lamina  and  the  lirae  of  the  outer  lip  run  deeply 
into  the  aperture  instead  of  being  confined  to  the  vicinity  of  the  margin.  Alt. 
of  shell  32  ;  max.  diain.  iS  mm. 

This  ajjparently  distinct  form  was  found  in  Mrs.  Purdy's  marl-bed  on  the 
Cape  Fear  River  by  Mr.  C.  W.  Johnson.  It  is  probably  later  Miocene.  I 
hesitate  to  assign  it  an  absolute  specific  rank,  notwithstanding  the  cliaracters 
mentioned,  in  the  absence  of  more  profuse  material ;  that  available  being  only 
two  rather  worn  specimens. 

Ilyanassa  (Paranassa)  arata  Say. 
Plate  20,  figure  15. 
Biiccinum  aralum  Say,  Journ.  Acad.  Nat.  Sci.  iv.  p.   127,  pi.  7,  fig.  4    (bad),  1824. 
Tritia  arata  Conr.,  Proc.  Acad.   Nat.  Sci.,  1862,  p.  562. 
Paranassa  arata  Conr.,  Am.  Journ.  Conch,  iii.  p.  262,   1S67. 
Tritia  idonea  Conr.,  MS.  label  in  coll.  Acad.  Nat.  Sci. 

Chesapeake  Miocene  of  Maryland  (Say),  Noith  Carolina  (I'lirns),  and 
Pliocene  of  the  VVaccamaw  beds  in  South  Carolina,  C.  W.  Johnson. 

This  .species  is  shorter  and  more  inflated,  but  with  a  more  acute  spire  than 
the  following  form  : 
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Ilyanassa   (Paranassa)  isogramma  n.  s. 
Plate  20,  figure  16. 

Chesapeake  Miocene  of  James  River,  Va.,  near  Bellefield,  Harris ;  and 
of  the  Cape  Fear  River,  near  the  Carolina  Central  R.  R.  station  at  Wilming- 
tan.  North  Carolina,  Clark ;  Pliocene  of  the  Waccamaw  beds.  South  Carolina, 
Johnson ;  and  at  De  Leon  Springs,  Florida,  Wright.  The  last  locality  is  a 
little  tloubtful  in  age,  but  probably  belongs  to  the  Pliocene,  at  least  in  part. 

Shell  elevated,  moderately  heavy,  with  about  seven  moderately  rounded 
whorls,  a  distinct  suture  and  even,  uniform  spiral  threading,  crossed  only  by 
fine  lines  of  growth  ;  the  interspaces  are  usually  narrower  than  the  threads 
and  are  sometimes  mere  grooves,  the  threads  are  occasionally  feeble ;  body 
whorl  not  greatly  inflated,  the  base  not  constricted,  the  fasciole  obscure  and 
the  canal  extremely  short ;  the  outer  lip  slightly  thickened,  internally  lirate, 
with  about  eight  short  lira; ;  Ion.  of  shell  24  ;  max.  diam.  14  mm. 

This  form  appears  to  be  distinguished  from  /.  arata  by  its  closer  and  finer 
spiral  sculpture,  more  elevated  spire,  less  inflated  last  whorl,  and  generally  by 
a  somewhat  pupiform  outline. 

Subgenus    Ilyanassa  s.  s. 

Ilyanassa  irrorata  Conrad. 

Buccinitm  obsoletum  Tnoniey  and  Holmes,  PIcioc.    Foss.    S.  C. ,   p.    135,    pi.    2S,  fig.  5, 

1.S56.     Not  of  Say. 
Tritia  irrorata  Conr.,  Proc.  Acad.  Nat  Sci.  Phila.  for  1S62,  p.  562. 
Ilyanassa  irrorata  Conr.,  Am.  Journ.  Conch,  iii.  p.  263,  pi.   19,  fig.  10,   1S67. 

Pliocene  of  the  Waccamaw  beds.  South  Carolina,  Holmes  and  Johnson. 

This  species  seems  sufficiently  distinguished  from  its  descendant,  the 
/.  obsoleta,  by  its  much  stronger  sculpture,  larger  size  and  heavier,  distinctly 
granulated  shell.     It  is,  however,  closely  related  to  it. 

Ilyanassa  granifera  Conrad. 

Ilyanassa  (Paranassa)  granifera    Conrad,  Am.    Journ.  Conch,  iii.   p.   263,  pi.   19,  fig.  6, 
1867. 

Chesapeake  Miocene  of  Yorktown,  Va.,  Harris;  and  of  the  Natural  Well, 
Duplin  Co.,  North  Carolina,  Burns. 

This  .species  is  well  distinguished  from  the  preceding  by  its  rather  uni- 
form rounded,  close-set  riblets  and  the  sharp,  undulated  spiral  ridges  which 
cross  them. 

It  does  not  belong  to  the  group  of  Paranassa,  but  to  Ilyanassa  as  re- 
stricted. It  is  almost  always  a  distinctly  smaller  and  less  elevated  shell 
than  /.  irrorata. 

Ilyanassa  granifera  var.  sexdentata  Con. 
Buccinum  sexdcntatum  Conr.,  Proc.  Acad.  Nat.  Sci.  i.  p.  308,  1843. 
Tritia  sexdentata  Conr.,  Proc.  Acad.  Nat   Sci.  1862,  p.  562. 
Paranassa  sexdentata  Conr.,  Am.  Journ.  Conch,  iii.  p.  262. 
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Chesapeake  Miocene  of  North  Carolina,  at  the  Natural  Well,  nupliii 
Co.,  Willcox  and  Burns;  Wilmington,  Barns;  Mrs.  Purd)''s  and  Mr.«. 
Guion's  marl-beds,  Cape  Fear  River,  C.  W.  Johnson. 

This  form  differs  from  the  typical  granifcra  in  fineness  and  closeness  of 
its  spiral  threads  much  as  Nassa  conscnsa  Rav.  differs  from  ;V.  antillantm. 
If  constant  these  characters  would  entitle  it  to  specific  rank,  but  as  I  find 
occasional  specimens  with  alternate  coarse  and  fine  lines,  I  conclude  it  is 
merely  a  variety  of  /.  granifcra.  As  the  latter  is  the  most  abundant  and 
evidently  the  normal  form,  and  has  been  figured,  I  retain  tiic  specific  name, 
rather  than  the  present  one,  for  the  t}-pe. 

Genus  NASSA  Lamarck. 

Section  Alectrion  Moiitfort. 

These  fossils  differ  from  those  referred  to  Ilyaiuusa  by  their  shai ply 
constricted  base,  strong  siphonal  fasciole  and  obviously  nassoid  cliaracttrs, 
etc.,  recalling  many  of  thee.Notic  recent  species.  Mr.  Conrad's  specimens  in 
several  instances  were  immature  or  did  not  possess  the  normal  reflected  lip 
and  labial  callus,  for  which  reasons  he  was  mistakenly  led  to  refer  them  to 
Ptychosalpiiix  or  Paranassa. 

Nassa  harpuloides  Conrad. 

Buccinum  harpuloides  Conr.,  Proc.  Acad.  Nat.  Sci.  for  18.(3,  P-  3^6,  \^\iii- 
Paranassa  harpuloides  Conr.,  Am.  Journ.  Conch,  iii.  p.  264,  pi.  19,  fig.  7,  iSjy. 
Tritia  harpuloides  Conr.,  Proc.  Acad.  Nat.  Sci.  1862,  p.  562. 

Trilia  scalaris  Conr.,  Proc.  Acad.   Nat.  Sci.    Phila.  for    1S62,  p.    :S6  ;  no\.  Nassa  scalji  is 
Borson,  1825,  nor  N.  scalaris  A.  Adams,  1S51. 

Chesapeake  Miocene  of  Virginia  in  the  vicinit}-  of  Vorktown,  Conrad, 
Harris  and  Darton ;  of  the  Cape  Fear  River,  North  Carolina,  at  Mr.'--.  I'uk'j'.s 
and  Mrs.  Guion's  marl-pits,  C.  W.  Johnson. 

This  fine  species  is  readily  recognized,  even  when  in  poor  condition,  ii)- 
its  square-sided  whorls,  elevated  spire,  and  the  fact  that  the  fine  spiral  stri:iti<n 
above  the  shoulder  of  the  whorls  is  laid  obliquely  to  the  suture  and  not  par- 
allel to  it,  without  reference  to  the  undulations  caused  by  passing  over  the 
ribs.  When  mature  it  has  a  heavy  labial  callus,  subsutural  ridge,  thickciud 
Urate  and  somewhat  reflected  outer  lip. 

Nassa  scalaspira  Conrad. 
riychosalpinx  scalaipira  Conr.,  Am.  Journ.  Conch  iii.  p.  263,  pi.  ig,  fig.  4,  1.S57. 

Chesapeake  Miocene  of  Virginia  and  of  Noith  Carolina,  at  the  Nalmal 
Well,  Duplin  Co.,  and  various  places  on  the  Cape  Fear  River. 

This  is  distinguished  from  the  preceding  form  by  its  shorter  and  more 
acute  .spire,  its  inflated  last  whorl,  and  by  the  fact  that  the  spiral  scul[  line  on 


INSTITUTE    OK    SCIKNCE,    PI  1 1 1.  ADKl.l'H  lA.  24I 

the    last   uliml  or  two,  next   the    suture,  runs   parallel  w  ith  it,  except  as  it  is 
uiululated  by  the  ends  of  the  ribs. 

Nassa  Johnsoni  11.  s. 
Plate  13,  figure  12. 

Cape  Fear  River,  North  Carolina,  Johnson,  from  the  marl-bed  at  Mrs. 
Purdy's;  and  also  from  the  Natural  Well,  Duplin  Co.,  Burns. 

Shell  short,  inflated,  with  a  pointed  but  little-elevated  spire  and  about 
seven  whorls  ;  nucleus  lost  in  the  types ;  early  whorls  with  six  or  seven  nar- 
row, strap-like,  revolving  elevated  lines,  of  which  two  are  more  prominent; 
later  the  prominent  lines  take  on  a  more  carinated  appearance,  and  are  rein- 
forced by  numerous  smaller  ones;  on  the  last  whorl  this  pre-eminence  is 
obsolete  and  the  spiral  sculpture  recalls  that  ofN.  coiise?isa,  consisting  of  very 
numerous  continuous,  even,  narrow  threads  alternating  in  the  proportion  of 
one  slightly  more  prominent  followed  by  three  to  five  finer  and  then  another 
slightly  larger  one,  the  interspaces  being  equal  to  or  slightly  wider  than  the 
threads;  transverse  sculpture  of  numerous  (on  the  last  whorl  i8  to  20) 
rounded  ribs  extending  from  the  suture  to  the  siphonal  carina,  with  the  inter- 
spaces equal  or  wider  on  the  last  and  narrower  on  the  early  whorls  ;  suture 
distinct,  not  channelled,  toward  the  last  laid  over  an  edge  of  body  callus; 
whorls  rounded,  aperture  longer  than  the  rest  of  the  shell,  wide,  semi-lunar, 
narrow  and  jiointed  behind,  with  an  obtuse  subsutural  callus ;  body  with  a 
broad,  thick,  smooth  callus  ;  pillar  concave,  with  a  prominent  anterior  keel, 
shorter  than  the  outer  lip  ;  siphonal  notch  deep,  with  the  usual  nassoid  keel ; 
outer  lip  little  reflected,  moderately  thickened,  simple,  with  about  fifteen  short 
denticular  lira;  just  within ;  throat  without  lira;.  Lon.  of  shell  22  ;  of 
aperture  13.5;    max.  lat.  of  shell  15.5  mm. 

This  fine  species  is  related  to  "  Ptvchosa/piux"  scalaspiru  and  "  Pnra- 
iiassu"  harpuloidcs  Conrad. 

N.  scalaspira  was  described  from  a  broken  specimen,  but  is  destitute  of 
tlie  fine  sharp  spiral  sculpture  and  has  fewer  ribs  and  a  higher,  more  scalar 
spire  than  N.  Johnsoni.  The  proportions  of  A^.  Iiarpuloides  are  quite  different, 
especially  about  the  aperture,  while  the  pillar  is  quite  unlike  that  of  N. 
I'hnsoiii. 

The  species  is  named  in  honor  of  Mr.  Chas.  W.  Johnson,  to  whose  suc- 
cessful researches  we  owe  much  \aluable  infoiniation  as  to  the  Tertiaries  of 
the  Carolinas. 

It  may  be  added  that  Tritia  {Biiccinuiii)  prccrnpta  Conrad  appears  to  be 
-Mumymous  with  Nassa  impressa  H.  C.  Lea,  and  that  the  latter,  which  is  a 
young  and  imperfect  specimen,  has  much  the  aspect  of  a  youthful  N.  bidentata 
Emmons. 
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Family  COLUMBELLID.^^.  (supplementary). 

Genus  COLUMBELLA  Lamarck. 
Subgenus  Anachis  Adams. 
Collumbella  (Anachis)  styliola  n.  s. 
Plate  T3,  figure   11. 

Miocene  marl  of  the  Cape  Fear  River,  at  Mrs.  Guion's,  Johnson. 

Shell  slender,  acute,  of  eight  or  ten  whorls  ;  nucleus  large,  bulbous, 
smooth,  of  two  whorls ;  subsequent  whorls  flattened,  sloping,  with  a  strong 
peripheral  keel  with  a  wide  groove  below  it,  on  the  anterior  edge  of  which 
the  suture  runs,  and  a  narrower  groove  above  it ;  transverse  sculpture  of  straight, 
strong,  equal  riblets  with  equal  interspaces  which  extend  from  the  suture  to 
the  keel,  which  is  made  wavy  by  their  ends  ;  these  become  more  and  more 
numerous  as  the  whorls  advance,  but  near  the  aperture  become  obsolete  on 
the  middle  of  the  whorl ;  spiral  sculpture  of  sharp  grooves,  more  evident  on 
the  later  whorls,  one  or  two  near  the  suture  stronger  than  the  others  ;  on  the 
middle  of  the  whorl  the  spirals  are  more  or  less  obsolete,  but  on  the  base  and 
pillar  of  the  last  whorl  they  are  broad  and  clear-cut,  separating  narrower, 
rounded  threads;  aperture  narrow,  with  an  obscure  varix  behind  the  outer 
lip  at  maturity  ;  canal  short,  narrow,  recurved  ;  inner  lip  callous,  reflected,  its 
edge  prominent,  with  a  row  of  short  lirre  running  across  its  inner  surface ; 
body  with  a  thin  wash  of  callus;  outer  lip  sharp-edged,  with  a  few  (5-6)  short 
lirse  within,  a  smooth  interval  next  the  suture.  Max.  Ion.  of  shell  16.5  ;  max. 
diam.  5.0  mm. 

This  shell  most  nearly  resembles  A.  caviax  Dall,  which  has  coarser  and 
stronger  spiral  sculpture,  flatter  whorls  with  a  less  conspicuous,  more  closely 
appressed  suture  and  a  much  smaller  nucleus.  In  A.  cmnax  the  earlier 
whorls  are  slightly  turriculate,  being  somewhat  smaller  than  the  sutural  mar- 
gin in  front  of  them.  In  A.  styliola  the  peripheral  keel  is  expanded  in  a  roof- 
like manner  over  the  whorl  in  front  of  it  in  the  earlier  whorls ;  the  jjiilar  also 
is  stouter  and  more  swollen  than  in  A.  caiiiax,  which  also  lias  less  conspicu- 
ous liration  in  the  aperture. 

Family  MURICIDyE  (.supplementary). 
Genus  MUREX  XJwmit. 
Subgenus  ":•  Pteropurpura  Jousseaume,  em. 
/lfero«o/«5  Swainson,  Parti,  p.  142,  1S90. 

In  his  British  Oligocene  and  Eocene  Mollusca  (1891),  Mr.  R.  15.  Newton, 
on  the  ground  of  preoccupation,  rejects  Swainson's  name /^/(■;'6'//(?///5' (which,  by 
the  way,  appeared  in  1835  as  Ptcryiiott4S)  and  adopts  for  this  group  tlic  name 
of  Triplex  (Humphrey)  Perry.  This  is  an  easy  if  inaccurate  way  of  deciding 
a  question  be.set  with  no  little  difficulty.  As  a  matter  of  fact  Humphrey's 
name  was  never  illustrated  or  defined  b)'  him.     It  is  like  Triplex  Perry,  really 
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,1  s_\-nonym  of  Chicorciis  Moiitfoit  (i8io),aiid  neitlicr  in  its  contents  nor  in  Per- 
ry's diagnosis  lias  any  partcular  ap[ilication  to  the  group  designated  Pteronotiis 
by  Swainson,  though  it  is  possible  that  one  out  of  the  ten  species  Perry  illus- 
trates may  belong  to  Pteronolus.  On  the  other  hand,  a  swarm  of  names 
•simultaneously  proposed  by  Jousseaume  (1880)  are  available  if,  as  is  doubtless 
the  case,  we  have  to  give  up  Pteronotiis ;  to  say  nothing  of  several  others 
proposed  by  Bayle  (1884).  Among  these  it  is  difficult  to  know  which  to 
select.  It  is  probable  that,  for  the  American  specie?,,  J^teropiirpnra,  originally 
founded  on  Miirex  macropteriis  Deshayes,  is  the  most  applicable,  as  they  are 
most  nearly  related  to  one  another  and  less  likely  to  be  closely  allied  to  the 
Indopacific  forms.  The  extension  oi  Ptei-opurpiira  over  the  whole  of  the  sub- 
generic  group  Pteronotiis  is  a  question  requiring  more  attention  than  the 
writer  can  at  present  give  it,  to  be  adequately  discussed. 

If  the  recurvation  of  the  tip  of  the  varices  be  regarded  as  a  character 
worthy  of  sectional  separation,  as  has  been  claimed  by  Bayle,  an  opinion  the 
writer  is  hardly  ready  to  accept,  the  species  M.  textilis  Gabb  will  be  referable 
to  the  section  Trircniis  Bayle.  I'of  the  present  it  is  probable  that  it  will  do 
\'ery  well  under  the  designation  oi  Mnrex  {Pteropiirpiird)  textilis. 

Genus  TROPHON  iMontfort. 

Subgenus  Aspella  Morch. 

Aspella  (Morch)  D;ill,  Rep.  Blake  Gastr  ,  p.  206,  1889. 
Pou'ifia  Monterosato  >wn  Bonaparte. 

Trophon  (Aspellat  eug-onatus  n.  s. 
Plate  13,  figure  6  a. 

Pliocene  beds  of  Florida  at  Shell  Creek,  Willcox. 

Shell  elevated,  with  prominent  sculpture  and  eight  whorls  ;  nucleus  small, 
■smooth,  of  two  and  a  quarter  whorls  ;  remaining  whorls  each  with  three  princi- 
i.il  and  three  minor  varices,  which  are  thin,  sharp  and  spinose  at  the  intersec- 
tion of  the  spiral  ribs,  especially  at  the  shoulder;  whole  surface  covered  with  a 
thin  limy  coat,  evenly  and  finely  spirally  striate,  but  this  coating  is  usually 
partly  worn  off,  being  very  perishable  ;  other  spiral  sculpture  of  three  (on  the 
last  whorl  6)  sharp,  narrow,  elevated  spiral  riblets  which  overrun  the  varices, 
and  (especially  on  the  major  varices)  tend  to  form  spines  at  the  intersection  ; 
the  spiral  rib  at  the  shoulder  is  especially  prominent  and  tends  to  turriculate 
the  whorls;  whorls  full,  rounded  under  the  sculpture;  aperture  ovate;  canal 
long,  open,  narrow,  much  recurved  ;  outer  lip  with  a  few  coarse  lira:  within 
in  the  adult.     Alt.  28;   max.  diam.    12  mm. 

This  species  closely  resembles,  when  adult,  the  recent  Aspella  obelisciis 
A.  Adams,  but  differs  from  it  by  the  narrowness  and  sharpness  of  the  varices 
ind  spirals,  and  by  the  spinous  projections  at  the  shoulder.  The  internal  liras 
of  the  outer  lip  are  fewer  and  coarser  than  in  A.  obeliscus  and  the  varices  are 
not  continuous  up  the  spire  with  such  unvarying  precision  in  the  fossil  as  in 
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the  recent  shell.  T.  cngonatiis  is  with  little  doubt  the  Pliocene  ancestor  of  the 
recent  obelisciis.  The  specimen  figured  is  not  quite  adult,  but  shows  the  sculpt- 
ure better  than  an  older  specimen.  The  limy  coat  characteristic  of  the  group 
is  so  easily  detached  that  few  of  the  shells  have  more  than  small  patches  of  it 
remaining. 

Genus  RAPANA  Sclumiachsr. 

Rapana  tampaensis  Dall  var.  ? 

Plate  2o,  figure  14. 

Part  I.  p.  153,  1S90. 

No  additional  material  certainly  belonging  to  this  species  has  been  re- 
ceived, but  a  shell  which  in  some  aspects  appears  almost  identical  with  the 
Tampa  fossils  was  collected  by  Mr.  G.  D.  Harris,  of  the  U.  S.  Gcol.  Survey, 
near  Church  Hill,  Queen  Anne  Co.,  Md. 

A  specimen  apparently  of  the  same  species  is  one  of  two  seemingly  dis- 
tinct forms  in  the  collection  of  the  Academy  of  Natural  Sciences  at  Philadel- 
phia, labelled  Neptunca  bilix  Conrad.  This  fossil  was  described  by  Conrad 
under  the  name  of  Buccininn  bilix  in  1843  (Proc.  Ac.  Nat.  Sci.  i.  p.  308),  and 
subsequently  (op.  cit.  for  1862,  p.  562)  referred  to  the  NassidiC  under  the 
name  of  Tritia  bilix.  That  one  of  the  two  specimens  above  referred  to  which 
agrees  with  the  characters  of  most  of  Conrad's  other  Tritias  is  probably  a 
Ptycliosalpinx,  and  may  preferably  be  allowed  to  retain  his  specific  name,  since 
his  description  is  too  brief  to  identify  the  genus  or  species  by,  and  it  would 
seem  never  to  have  been  figured.  The  other,  of  which  a  figure  is  given  here- 
with, appears  to  be  a  Rapana,  with  somewhat  the  form  of  Clirysodomus.  The 
few  specimens  obtained  appear  extremely  variable ;  some  of  them  show 
rounded  whorls  and  a  channelled  suture  ;  others  like  the  one  figured  have  a 
coarse  rib  near  the  suture,  and  no  well-defined  channel.  All  differ  from  the 
types  of  tampaensis  in  having  a  comparatively  insignificant  iniibilical  <  hink 
and  slender  anterior  extremity.  But  the  variations  of  the  Purpurida-  within 
a  single  species  are  well  known  to  be  extreme,  and,  until  a  perfect  speci- 
men of  the  Floridian  fossil  comes  to  hand,  I  am  disposed  to  refer  botli  to 
a  single  species  in  spite  of  the  differences  above  mentioned. 

Family  SCALID/t  (supplementary). 
Genus  SCALA  Humphrey. 
Subgenus  Opalia  Adams. 
Section  Plicisca/a  De  IJoury. 
Scala   (Opalia)  De-Bouryl  Dall. 
Plate  20,  figure   13. 
Part  1.  p.  1 58,  1S90. 
A  figure  of  this  fine  species  is  now  provided. 
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Subgenus  Sthenorytie  Conrad. 

Scala  (Sthenorytis)  Stearnsii  Dnll. 

Plate  21,  figure  4. 

Pliocene  of  .San  Diego,  California,  Dr.  R.  E.  C.  Stearns. 

Siiell  large,  .stout,  .short  conical,  of  about  .six  whorls  (the  specimen  hav- 
ing lost  its  ape.x,  the  exact  number  is  doubtful) ;  each  whorl  provided  with 
about  seven  strong  reflected  varices,  slightly  angulated  near  the  suture,  where 
each  vari.x  is  appressed  against  the  interspace  and  corresponding  varix  of  the 
antecedent  whorl,  forming  a  wave  in  the  varical  contour;  varices  very  thick, 
siiarp-edged,  somewhat  rugose  from  the  prominence  of  the  incremental  lines, 
on  the  base  overlapping  one  another,  and  on  the  spire  continuous  over  the 
whorls  to  the  apex ;  surface  smooth,  except  for  lines  of  growth  ;  a  faint  indi- 
cation of  a  basal  cingulum  is  perceptible  in  one  or  two  of  the  intervarical 
spaces;  suture  filled  by  the  appressed  varices;  whorls  \ery  round,  aperture 
nearly  circular,  except  for  the  sutural  wave.  Lon.  (of  decollate  shell  2^ 
whorls)  26;  max.  lat.  25  mm. 

It  was  thought  best  in  treating  of  the  Pliocene  fauna  to  introduce  here 
this  magnificent  species,  of  which  a  single  specimen  was  collected  by  Dr.  R. 
E.  C.  Stearns  from  the  Pliocene  sands  of  Pacific  Beach,  near  San  Diego, 
California.  It  indicates  the  extension  of  the  genus  already  known  from  the 
Miocene  of  Maryland  and  Santo  Domingo,  to  the  Pacific  Coast,  in  a  fauna 
where  several  remarkable  Sar/ii/cc  {Ofalia  anomala  and  varicostata  Stearns) 
are  already  known. 

The  figure  given  has  the  upper  outer  part  of  the  peristome  somewhat 
restored,  and  gives,  perhaps,  a  somewhat  too  rounded  aspect  to  the  varix  re- 
flection ;  and  the  wav-e  in  the  same,  where  it  is  appressed  between  the  varices 
of  the  antecedent  whorl,  is  more  pronounced  than  seems  to  be  normal,  though 
in  this  respect  it  represents  the  fossil  fairly  well,  but  the  preceding  \arices 
are  more  gently  waved. 

Family  EULIMID/E  (supplementary). 

Genus  NISO  Risso. 

Niso  lineata  Conrad. 

Plate  20,  figure  4. 

Bonellia  lineala  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.  viii.  p.  188,  1842. 

Actieon  simp/ex  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  ser.  ix.  p.  32,  pi.  36,  fig.  62,   1843  : 

fide  Conrad. 
Aiwo  tineata  Conr.  Proc.  Acad.  Nat.  Sci.  for  1862,  p.  566  ;  Am.   Journ.  Conch,   ii.  p.  69,  pi. 

4,  fig-  13.  1866  (bad  !). 

Che.sapeake  Miocene  of  Calvert  Cliffs,  Maryland,  Conrad  ;  and  Cape 
Fear  River,  North  Carolina,  at  Mrs.  Guion's  marl-bed,  C.  \V.  John.son. 

Shell  differing  from  yV.  inteirupta  in  being  less  slender,  especially  toward 
the  tip  of  the  spire,  in  the  more  distinct  suture  and   convex  whorls,  and  from 
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the  young  N.  Wi//co.rtl and  splendidula  in  exliibiting  beside  the  usual  peripheral 
and  umbilical  keels  several  raised  lines  (one  to  three)  behind  the  periphery 
and  (one  or  two)  on  the  base  of  the  last  whorl,  beside  having  the  entire  sur- 
face obscurely  spirally  striate  with  semi-obsolete  microscopic  strise  ;  the  basal 
keel  is  more  rounded  than  in  any  other  American  species,  recent  or  fossil,  and 
the  aperture  shows  hardly  any  angle  corresponding  to  the  peripheral  keel. 
The  largest  specimen  has  (without  the  lost  nucleus)  eleven  whorls,  with  a  total 
length  of  12  and  diameter  of  5  mm. 

The  characters  by  which  this  shell  is  distinguished  from  others  of  the 
genus  arc  not  so  feeble  as  would  seem  at  first  sight,  when  the  remarkable  uni- 
formity of  the  species  is  taken  into  consideration.  There  arc  no  well-marked 
remains  of  color-pattern,  but  narrow  flammules  alternately  opaque  ami  more 
translucent,  which  are  visible  on  very  close  examination,  may  correspond  to  a 
vanished  color-pattern. 

The  figure  given  by  Conrad  in  the  Am.  Journal  of  Conchology  is  so 
very  poor  that  until  the  specimen  was  compared  with  Conrad's  type  no  doubt 
existed  in  my  mind  that  Mr.  Johnson's  fossil  belonged  to  a  different  species. 

The  figure  prepared  of  it  before  this  impression  was  dispelled  may  aid  in 
preventing  some  other  student  who  cannot  visit  the  Philadelphia  collection 
from  being  led  into  a  similar  error.  Lea's  figure  is  fairly  good,  and  as  Con- 
rad's diagnosis  was  insufficient  to  recognize  tlie  species  by  in  the  absence  of 
his  type-specimen,  it  is  probable  that  his  name  should  be  rejected  in  favor  of 
that  given  by  Lea. 

Family  PYRAMIDKI.LID.K. 
Genu.s  PYRAMIDELLA  I^anuuck. 

The  type  of  this  genus  is  the  /'.  dolahiata,  from  which  it  follows  that 
Obeliscus  is  an  absolute  synonym,  and  if  the  genus  be  di\  idcd,  as  has  been 
done  by  Gray  and  Adams,  the  short-ribbed  forms  for  which  tlicj'  kejit  the 
name  Pyramidella  cannot  retain  it. 

This  group,  according  to  Zittel.is  known  from  the  Cretaceous,  but,  so  far 
as  the  writer  is  aware,  the  earliest  American  species  yet  recorded  is  from  the 
Claiborne  sands,  and  this,  though  fairly  typical  when  adult,  is  when  young  so 
like  an  Odontostoiiiia  that  it  has  been  referred  to  that  genus  by  De  Gregorio 
in  his  recent  monograph  of  the  Claiborne  fauna.  It  is  probable  he  did  not 
possess  a  mature  example  of  the  species,  which  was  briefly  described  by  Say 
and  Morton  in  Conrad's  name  on  page  46  of  I'art  IV.  of  his  "  Fossils  of  the 
Tertiary  Formation  "  with  the  designation  of  /'.  larvata.  It  was  never  figured 
by  Conrad,  but  two  months  or  less  after  the  appearance  of  the  leaflet  above 
mentioned  it  was  described  and  recognizably  figured  by  Mr.  Lea  in  his  Con- 
tributions to  Geology,  under  the  name  of  Actceoii  e/i'i'a/»s,aitd  a  minute  tip  "f 
the  same  species  was  named  by  Lea  A.  pygviaus.  As  Conrad's  (or  Say  and 
Morton's)  diagnosis  was  insufficient  by  itself  to  identify  the   s[)ecies,  it  seems 
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just  that  Lea's  name  should  be  retaiiietl.  In  tlie  lemarkable  similarit}'  of  tlic 
young  to  the  genus  Odontostomia  the  derivation  of  the  group  is  |)erhaps  in- 
dicated, as  (?(/('«/'('jA'w/rt  is  found  in  considerably  older  beds.  The  Aclceon 
iHiignoplicaliis  W.  C  \.Q3.{S\\\.  Journ.  1 841),  which  has  been  doubtfully  re- 
ferred to  this  species  as  a  synonjni,  appears  fiomthe  type  in  the  Philadelphia 
Academy's  collection  to  be  really  a  broken  Odontostomia.  Among  other 
Eocene  forms  which  have  been  referred  by  Conrad  to  Pyramidella  or  Obelis- 
cus,  0.  vielancllns  (Lea  sp.)  Conr.  is  an  Actceon ;  0.  perexilis  Conr.  is  a 
Syrnola  ;  0.  strialiis  (Lea  sp.)  Conr.  is  probably  an  Odontostomia  :  the  type  is  a 
fragment  which  cannot  be  certainly  identified ;  /'.  terebellata  (Conr.  )ioh 
Sby.  ^  Pasithea  umbilicata  Lea)  is  a  Niso.  The  American  Tertiary  forms  all 
belong  to  the  section  Loiigcliceus  of  Morch. 

Of  Miocene  American  species  referred  to  this  group,  Pyi-amidcila  reticu- 
ila  Emmons,  and  0.  dahorata  H.  C.  Lea,  are  small  mitras.  0.  canaliculata 
(.jabb,  from  the  Miocene  of  Santo  Domingo,  has  not  been  figured.  The  sup- 
posed types  at  Philadelphia  comprise  three  or  four  species  belonging  to  sev- 
eral distinct  genera,  all  loose  in  one  tray  together.  Besides  these,  0.  Candida 
Morch  is  known  from  the  Post-Pliocene  of  Texas,  as  well  as  the  recent  fauna. 

Pyramidella  arenosa  Conrad. 

P.  arenosa   Conrad,    Proc.  Acad.   Nat.   Sci.  Phila.  i.  p.  309,  Nov.,  1843  (unfigured).     Em- 
mons, Geol.  Rep.  N.  Car.,  p.  26S,  fig.  154,  1S5S. 
P.  sii/uralis  H.  C,  Lea,  Trans.  Am.  Phil.  See.  i.x.  p.  25S,  pi.  36,  fig.  63,  1845. 

Miocene  of  the  James  River,  at  Petersburg,  Va.,  and  of  the  Purdy  and 
Guion  marl-pits.  Cape  Fear  River  of  North  Carolina;  Pliocene  of  the  Croatan 
beds.  North  Carolina ;  of  the  Caloosahatchie  and  Shell  Creek  beds  in 
Florida. 

This  species  is  distinguished  by  having  both  sides  of  the  sutural  chan- 
nel minutely  crcnulated  from  the  next  species,  which  has  only  the  an- 
terior edge  crenulated.  This  is  a  very  dubious  and  probably  invalid  charac- 
ter, by  no  means  constant  in  recent  specimens,  and  I  have  little  doubt  that 
the  following  species  should  be  regarded  merely  as  a  variety  of  the  present 
form.  In  all  other  respects  they  are  identical  and  vary  through  a  similar 
series  of  mutations  in  any  one  stratum. 

Pyramidella  crenulata  Holmes. 
Pyramidella  iObeliscus)  an/iosa Tuomt;y  and  Holmes,  Pleioc.  Fos.  S.  C,  p.  126,  pi.  .\xvi. 

fig-  '7,  1857- 
Oheliscits  crenutalus  Holmes,  Post-Pleioc.  Fos.  S.  C,  p.  88,  pi.  xviii.,  figs.  14,  14  a,  1859. 
Pyramidella  alveata  Conr.,  Am.  Jour.  Sci.,  2d  Ser.  ii.  p.  398,  1846  (name  only). 
Obeliscus floridanus  Morch,  Mai.  Blatt.  1875,  p.  158. 
Pyramidella  tessellala  Arango,  Mai.  Cubana,  p.  161,  1880,  non  Adams. 
Pyramidella  crenulata  Dall,  Blake  Gastr.,  p.  331,  1889. 
Pyramidella  (Obeliscus)  suprapulchra  De  Gregorio,  p.  158,  pi.  15.  fiiJ-  3".  '890. 
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In  the  upper  Pliocene  of  the  Myakka  River,  Florida,  Willcox  ;  Post- 
Pliocene  of  South  Carolina,  Holmes ;  and  of  P'lorida  at  North  Creek,  Dall  ; 
living  on  the  southeastern  coast  of  the  United  States  between  higli-water 
mark  and  two  fathoms,  on  grassy  or  muddy  flats,  from  Cape  Hatteras  south 
to  Florida  and  in  the  Antilles  as  far  as  St.  Thomas. 

Tiiis  species  was  first  observed  by  Conrad  at  Tampa  Ba)-,  but  in  the  ac- 
count of  his  explorations  there  it  is  named  but  not  described.  It  has  been 
found  as  far  west  as  Galveston,  Te.xas.  As  previously  noted,  it  is  hardly  more 
than  a  variety  of  the  preceding. 

De  Gregorio  in  his  monograph  of  the  Claiborne  fauna  describes  a  speci- 
men and  gives  a  tolerable  figure,  but  states  that  its  provenance  was  unknown. 
It  is  obviously  the  present  species. 

Genus  OSOILLA  A.  Adams. 

Oscilla  biseriata  (Gabb  sp.)  Dall. 

Triptychus  niveus  Morch,  Malak,  Blatt.  xxii.  p.  159,  1875. 

C^rjV/;/«w  iwr/(j/«>«  Gabb,  Journ.  Acad.  Nat.  Sci.  Pliila.,  2(1  ser.  viii   p.  361,  pi.  46,  figs. 

50,  50  a,  1874. 
Pyramidella?  vincta  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p   330,  pi.  x.,  fi<j.  7,  1S85. 
Oscilla  nivea  Dall,  Rep.  Blake  Gastr,  p.  339,  1889  ;  Bull  U.S.  Nat.  Mus.  No.  37,  p.  13(1,  No. 

625,  pi.  48,  fig.  2,  1889. 

Found  in  the  Pliocene  clays  of  Costa  Rica  (Gabb)  ami  in  the  Caloosa- 
hatchie  beds  (Dall) ;  living  in  the  Antillean  region  from  South  Moritla  to 
Martinique  (Hemi^hill  and  Morch). 

This  remarkable  little  shell  has  not  been  reported  IVdm  tlu-  Pliocene  de- 
posits north  of  Florida,  a  fact  which  is  quite  as  likely  to  be  due  to  its  small 
size  and  inconspicuous  character  as  to  a  southerly  limited  distribution. 

Genus  ODONTOSTOMIA  Jeffreys. 

Odoslomia  Fleming,  1818,  not  Fleming,  1S13. 

Odontoslofnia  ]ef{rt:y^,  Mai.  Conch.  Mag.  ii.  p.  30,  1839. 

Not  Odontosloviia  Agasslz,  Nom.  Scudder,  18S2,  as  of  Orbigny. 

This  genus  has  been  in  a  good  deal  of  confusion,  and  I  lia\e  not  seen 
anywhere  a  reference  to  the  first  use  of  the  name,  Odostotiiia,  \i\  which  il  is 
most  commonly  known. 

Sir  David  Brewster  edited  a  publication  called  the  I-klinburgh  Ivicy- 
clopedia,  of  wliich  volume  vii.,  part  one,  was  published  in  1813,  and  con- 
tained an  article  with  the  caption  "  Conchology,"  by  Rev.  Dr.  John  Mcming 
(pp.  55-82).  This  very  excellent  naturalist  afterward  prepared  similar  articles 
for  the  ICncyclopedia  Britannica,  foiu-th,  fifth  and  si.xtii  editions,  the  last 
of  which,  somewhat  revised,  was  reprinted  in  1837  as  a  separate  volume.  The 
Edinburgh  Fncyclopedia  was  completed  up  to  volume  xii.  in  1817,  and  ap- 
pears to  have  been  in  octavo  ;  a  subse(iucnt  edition  in  quarto  was  comjiletcd 
in  1830.     I  have  not  been  able  to  consult  the  original  edition,  but  have  care- 
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fully  searched  the  references  of  Leach  (Mollusca  of  Great  Britain)  and  in  this 
way  iiave  arrived  at  the  following  facts  : 

In  1813  Fleming  referred  the  following  species  to  his  genus  Odostoviia : 
Bttlt'a  perz'crsa  {'^.  j6),  Claiisilia  laminata  (p.  76),  Clausilia  biplicata  (p.  77), 
Clausilia  nivosa  {0.  nigricans,  p.  76),  Pupa  sccale  (0  jutiiptri,  p.  76),  Pupa 
umbilicata  {0.  musconnn,  p.  76)  and  Carychium  minivti(tn{0.carjc/iiuin,'p.  76). 

In  the  same  article  the  marine  forms  of  late  known  as  Odostomia,  0. 
iiiiidcntata  Mont.,  0.  plicata  Mont.,  0.  decussata  Walker,  0.  pallida  Mont., 
0.  nivosa  Mont,  and  0.  trnncatula  Jeffreys  (as  Turbo  subtrzmcatus  Fleming,  p. 
76),  are  all  (pp.  cit.,  pp.  72-76)  referred  to  the  genus  Turbo  Linne,  together 
with  species  of  Rissoa,  Phasianclla,  Aclis,  Eulima,  Lacuna  and  Turbonilla ,  as 
was  then  customary. 

It  is  obvious,  therefore,  that  originally  Odostomia  was  proposed  for  small 
land  shells  with  toothed  apertures,  and  in  this  sense  it  was  adopted  by  Say 
(.Nicholson's  Encyclopedia,  Am.  edition,  1817),  who  referred  to  it  what  we 
now  call  Pupa  corticaria,  and  by  Bowdich  (Elements  of  Conch,  i.  p.  30,  1822), 
who  referred  two  elongated  species  of  Pupii  to  Odostoviia  and  classified  it  as 
a  land  shell. 

According  to  Gray,  who  printed  Leach's  British  Mollusca  in  1857,  the 
first  1 16  pages  of  that  work  were  in  type  at  the  time  of  the  author's  death  in 
1820.  His  dedication  of  Part  I.  of  the  work  to  Savigny  is  dated  1815. 
.At  that  time  it  does  not  appear  that  any  marine  species  were  included  in  the 
genus  Odostomia  bj'  Fleming,  so  far  as  Leach's  synonymic  references  aid  us. 
In  the  edition  which  was  completed  in  1830,  however  (but  of  which  vol.  vii. 
long  preceded  that  date),  Jeffreys  states  (l?rit.  Conch.  i\'.  p.  109)  that  the 
marine  species  are  included. 

It  is  probable  that  after  Fleming  had  added  the  dentate  marine  forms  to 
his  dentate  land  species,  he  became  aware  that  the  latter  belonged  to  genera 
established  by  Draparnaud  and  others  before  the  publication  of  his  own  name 
Odostomia,  and  after  referring  them  to  their  proper  genera  he  continued  to 
use  the  name  for  the  marine  residuum.  In  1S22  (Phil.  Zool.)  he  refers  to  the 
Odostomias  as  "marine  Turbonidce,"  and  in  his  British  vVnimals  (1828) 
and  the  reprinted  supplement  to  the  Encyclopedia  Britannica  (1837)  only 
marine  species,  belonging  to  the  genus  as  lately  understood,  are  included. 

But  the  faulty  construction  of  the  name  had  given  rise  to  much  criticism, 
and  in  1829,  Dr.  Turton  proposed  (En.  of  Shells  Found  on  the  Devonshire 
Coast)  to  modify  it  toOdontostoma*  However,  this  was  merely  correcting  a 
name  which  was  in  itself  essentially  a  synonym,  and  hence  unavailable  for 
use  at  all.  In  1839  (Mar.  Moll.  Argyleshire,  Mai.  and  Conch.  Mag.  Xo.  2,  p. 
30),  Jeffreys  proposes  the  genus  Odontostomia  for  Turbo  plicatus  Mon- 
tagu.    As  Cossmann    has    pointed  out,  this  is    by  derivation  a  distinct  word 

•The  writer  has  not  been  able  to  learn  anything  of  this  paper  except  JclTreys'  citation.  It  is  not  in  his 
bibliography  or  under  Turton  in  the  Royal  Soc.  Cat. 


250  TRANSACTIONS    OF   THK    WAGNEK    FREE 

from  Odontostoma  or  Odontostomus,  and  hence  not  liable  to  rejection  on  the 
ground  of  previous  ineffective  use.  Cossmann  (Catal.  111.  Coq.  Fos.  Eoc. 
Paris,  iii.  p.  104,  1S88)  refers  this  name  of  Jeffreys  to  1837,  and  says  that 
Jeffreys  speaks  of  it  as  intentionally  a  diminutive.  I  have  not  found  any 
reference  to  it  earlier  than  the  one  above  cited,  where  Jeffreys  indulges  in  no 
remarks  whatever,  and  I  should  be  glad  of  more  light  on  this  point.  In  hi.s 
resume  in  the  British  Conchology  (iv.  p.  loS)  on  the  history  of  the  name 
Odostomia,  Jeffreys  makes  no  reference  to  his  own  name,  (^i/ow/^^i/c^w/r?,  and 
evidently  knows  nothing  of  the  early  edition  or  publication  of  the  Edinburgh 
Encyclopedia.  The  exact  facts,  however,  had  been  noted  and  only  too 
briefly  referred  to  by  Searles  Wood  in  the  first  part  of  his  Crag  Mollusca 
(p.  85,  1848),  where  he  alludes  to  the  Edinburgh  Encyclopedia  as  publish- 
ed in  1 8 17,  an  error  due  to  the  insertion  of  a  conmion  title-page  in  earlier 
volumes,  or  possibly  to  citing  a  second  edition,  since  we  know  that  twelve 
volumes  of  the  first  edition  had  been  issued  by  18 17,  and  the  article  by  Flem- 
ing was  in  volume  vii. 

A  name,  Z?tf«/(?i'/(?;;/rt,  has  been  attributed  to  Klein,  wiio  was  not  a  binomial 
writer  and  is  not  entitled  to  be  cited  in  systematic  nomenclature.  Of  the 
other  names  of  this  general  formation,  Odontostomus  Beck  dates  from  1837, 
and  the  same  word  was  used  for  a  fish  in  1838  by  Cocco.  Odontostoma 
Orbigny  (not  Odontostoniia,  as  Agassiz  has  it  in  Scudder's  Nomenclator)  was 
published  in  1842  (and  not  1839  as  per  Agassiz).  The  others  are  emenda- 
tions by  Agassiz  which  arc  all  of  later  date  and  not  recognized  by  modern 
rules  of  nomenclature. 

While  admitting  that  the  last  word  has  not  been  said  on  the  subject, 
owing  to  the  fact  that  part  of  the  literature  is  inaccessible  to  him,  the  writer 
concludes  that  Odostoviia  Fleming  ( 1 8 1 3)  is  a  synonym  of  Pupa,  Clausi/ia,  etc., 
and  that  the  name  in  that  form  is  ruled  out  by  this  ineffective  use  of  it.  There 
is  no  evidence  accessible  in  regard  to  Odontostoma  Turton.  Tiie  ne.xt  name 
in  order  appears  to  be  Odontostomia  Jeffreys,  which  for  present  purposes  may 
be  adopted  subject  to  revision  on  receipt  of  further  information. 

Odontostomia  conoidea  Brocclii. 
Turbo  conoideus  Brocchi,  Conch.  Foss.  Subapp.  ii.  p.  659,  pi.  xvi.  fig.  2,  1814. 
Odoslomia  conoidea  Jeffreys,  Brit.  Conch,  iv.  p.  127,  v.  p.  211,  pi.  Ixxiii.  fig.  6,  iSfg. 
Odostoviia  acutidens  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p.  331,  1883. 

Fossil  in  the  Miocene,  Pliocene  and  Pleistocene  of  l^uropc  and  living  on 
the  coasts  of  Europe  and  tiie  Mediterranean  from  Hammerfest  to  Gibraltar 
and  the  Grecian  Archipelago,  according  to  Jeffreys  ;  in  America  fossil  in  the 
older  Miocene  marls  of  Shiloh,  New  Jersey,  the  newer  Miocene  at  Mrs. 
Guion's,  Cape  Fear  River,  North  Carolina,  the  Pliocene  of  the  Caloosaliatchie 
(var.  acutidens  Dall)  and  the  Post-Pliocene  of  North  Creek,  Little  Sarasota 
Bay,  Florida ;  living  from  Cape  Hatteras  to  Florida  and  on  the  Gulf  coasts, 
Jcwctt,  Hemphill,  etc. 
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Tlie  Norwegian  recent  specimens  are  absolutely  indistinguisliable  from 
the  Sliiloh  fossil.  Tiie  var.  aciitidens  is  the  southern,  especially  Floridian, 
Torm  both  recent  and  fossil,  it  is  less  elevated,  slightly  more  angulate  toward 
the  base,  and  has  a  proportionately  more  prominent  and  sharp-edged  tooth  or 
plait  on  the  pillar.  There  is  a  fine  series  of  the  typical  conoideus  in  the  Jef- 
freys collection  with  which  the  American  .specimens  have  been  carefully  com- 
pared. 

Odontostomia    impressa  Say. 

Turritctia  impressa  Say,  Journ.  Acad.  Nat.  Sci.  ii.  p.  244,  1S22. 
Cliemnil:ia  impressa  Stimpson,  Sh.  of  N.  E.,  p.  42,  1851. 
\:oslomia  impressa  Gould,  hiv.  Mass.,  Ed.  Binney,  p.  330,  fig.  600,  1870. 

Pliocene  of  the  Caloosahatchie  beds  and  Shell  Creek,  Florida ;  Post- 
Pliocene  of  South  Carolina  ;  living  from  Massachusetts  Bay  to  St.  Augustine, 
and  in  the  northern  part  of  the  Gulf  of  Mexico. 

This  is  one  of  those  species  which  seem  to  have  reached  the  shores  of 
the  Gulf  of  Mexico  in  the  early  Pliocene,  before  the  Georgian  Strait  was 
closed,  but  which  never  doubled  the  southern  end  of  the  peninsula. 

Odontostomia   seminuda   Adams. 

Jaminia  seminuda  Adams,  Best.  Journ.  Nat.  Hist.  ii.  p.  280,  pi.  4,  fig.  13,  1839. 
Odoitomia  seminuda  Gould,  Inv.  Ma.ss.,  p.  273,  fig.  178,  1841  ;  Dall,  Bull.  U.  S.  Nat.  Mus. 
No.  37,  p.  130,  No.  638,  pi.  52,  fig.  10,  1SS9. 
'.  \xc.  granatina  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p.  331,  1SS3. 

Fossil  in  the  newer  Miocene  at  Mrs.  Guion's  and  Mrs.  Purdy's  marl-pits 
on  the  Cape  Fear  River,  North  Carolina;  in  the  Pliocene  of  the  Croatan  beds 
in  North  and  the  Waccamaw  beds  in  South  Carolina,  the  Caloosahatchie  beds 
and  Shell  Creek  in  Florida;  living  from  Prince  Edward's  Island  (Hinkley)  to 
Florida  and  the  Gulf  of  Mexico. 

Tliis  species  has  a  somewhat  similar  distribution  to  the  preceding,  but 
is  known  to  have  penetrated  as  far  south  as  Charlotte  Harbor.  It  is  the  0. 
iptiiiiilattis  of  Holmes  (as  of  H.  C.  Lea),  but  probably  not  of  Lea. 

Subgfinis  Syrnola  A.  Adams. 

Odontostomia  iSyrnola)  fusca  C.  B.  Adams. 

Pyramis  fusca  Adams,  Host.  Journ.  Nat.  Hist.  ii.  p.  2S2,  pi.  4,  fig.  9,  1839. 

Jaminia  fusca  Adams,  op.  cit.,  iii.  p.  337,  1S40. 

Odosiomia  fusca  Gould,  Inv.  Mass.,  p.  270,  fig.  342, 1841. 

CAc-/w«;?;/a /«ic(i  Stimpson,  Sh.  of  N.  Engl.,  p.  41,  1852. 

Syrnola  fusca  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  130,  No.  62S,  pi.  52,  fig.  15,  1S89. 

Fossil  in  the  Pliocene  ot"  the  Caloosahatchie  beds  and  the  Post-Pliocene 
of  North  Creek,  Little  Sarasota  Bay,  Florida ;  living  from  Cape  Cod  south- 
ward to  Florida,  but  extremely  rare  everywhere. 
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Odontostoiuia  (Syrnola)  caloosai_nsis  n.  s. 
Plate  15,  figure  J  2  b. 

Newer  Miocene  of  the  Cape  Fear  River  at  the  Guion  and  I'urd)'  marl- 
beds  (?);  Pliocene  of  the  Caloosahatchie  ;  Post-Pliocene  of  North  Creek,  Little 
Sarasota  Bay,  Florida,  Wiilcox  ;  living  in  16  fathoms  sand  off  Cape  Fear,  North 
Carolina,  and  southward  to  East  and  West  Florida,  in  grassy  weed  be- 
tween tides;  thence  to  the  Bahamas  (Brown) and Samana  Bay,  Santo  Domingo, 
Couthouy. 

Shell  small,  white  or  pale  brow  nish  with  a  [)aler  peripheral  bantl  when 
living,  with  an  immersed  small  sinistral  nucleus  and  six  subsequent  whorls; 
apex  rather  pointed,  sides  of  the  spire  slightly  flattened  ;  suture  very  distinct ; 
last  whorl  a  little  constricted,  its  suture  tending  to  coil  below  rather  than  at  the 
periphery  of  the  antecedent  whorl  ;  aperture  entire,  pointed  behind,  the  an- 
terior portion  a  little  produced  ;  plait  lagging  behind  the  pillar  in  the  adult, 
more  conspicuous  in  younger  shells;  a  chink  exists  behind  the  lip,  but  the 
shell  is  not  umbilicated.     Lon.  of  shell  34;  max.  lat.  i.o  mm. 

This  species  has  been  in  the  writer's  possession  for  a  number  of  j'ears, 
represented  by  recent  specimens.  It  appears  to  be  rather  rare  in  the  fossil 
state.  In  the  adult,  looking  perpendicularly  to  the  plane  of  the  aperture  into 
the  mouth,  the  plait  on  the  pillar  is  invisible,  as  represented  in  our  figure.  It 
may  be  seen  from  the  side  and  is  fairly  obvious  in  the  young.  It  differs  from 
the  ne.xt  species  by  its  more  inflated,  pupoid  form,  smooth  surface  and  larger 
size.  In  both  the  sinistral  nucleus  is  buried  in  the  tip  of  the  spire  and  in- 
visible. 

Some  imperfect  specimens  from  the  Cape  Fear  River  obtained  by  Mr. 
Johnson  resemble  this  species,  but  are  more  inflated,  with  only  four  and  a  half 
or  five  whorls  and  a  much  less  acute  spire.  These  are  hardly  perfect  enough 
to  apply  a  name  to,  but  seem  too  distinct  to  be  regarded  merely  as  a  globose 
variety  of  5.  caloosaeiisis. 

Odontostomia  (Syrnola)   attenuata  11.  s. 
Plate  13,  figure  8. 

Pliocene  marl  of  the  Cape  Fear  River,  North  Carolina  (Johnson);  living 
in  430  fathoms,  coral  mud,  off  the  Rebecca  shoals,  I^ast  Florida,  Dr.  Ru.sh. 

Shell  resembling  the  preceding,  with  the  same  number  of  whorls  (when 
living  of  a  waxen  white),  but  more  cylindrical,  with  the  sutures  more 
appre.s.sed,  the  last  whorl  less  constricted,  the  plait  on  the  pillar  .stronger  and 
more  evident,  and  the  general  form  more  slender.  The  surface  is  marked 
with  obsolete  .spiral  lines  not  everywhere  apparent;  it  is  probable  that  the  adult 
has  the  peristome  continuous,  but  the  specimens  examined  are  not  completely 
mature.     Lon.  3.3 ;  max.  lat.  0.7  mm. 

The  living  specimen  is  slightly  more  robtist  than  the  fossil,  and  therefore 
has  the  sutures  somewhat  more  evident,  but  otherwise  agrees  exactly  with  it. 
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Genus   TURBONILLA  Risso. 
Subgenus  Ondina  De  Folin. 

Oiidtiia  De  Foliu,   Les  Fonds  de  la  Mer,  i.  p.  214,  1869  ;  name  only  ;  ex.  O.  sulcata  De 

Folin. 
Ondina  De  Folin,  Classif.  coq.  fam.  Oionnitzidir,  Ann.  Soc.   Lin.  de  Maine-el-Loire,   xii. 

1S70  (extra  copies  p.  10). 
lb.  Const,  meth.  fam.  Chcmnitzidir,  Soc.  Agr.  Hist.  nat.  et  Arts  utiles  de  Lyon,  18S5, 

P-  15- 
Auriculina  Gray,  1.S47,  tion  Grateloup,  1838 

Shell  of  the  form  of  Oiiontostoiiiia,h\ii  with  a  somewhat  twi.sted  pillar 
without  a  plait,  like  that  of  Ttirbonilla  .s.  s.  The  surface  is  spirally  striated 
ami  the  throat  not  Urate. 

The  first  mention  of  the  name  was  in  1869,  when  it  was  used  as  abo\e 
cited  ill  the  text,  without  a  diagnosis,  for  the  0.  sulcata,  which,  however,  is 
named  Odctta  sulcata  on  the  plate  and  agrees  with  the  diagnosis  of  the  section 
Odetta  as  sinuiltaneously  proposed  by  De  Folin  in  the  paper  on  the  classifica- 
tion of  Clic!unit::id(e.  It  appears  that  0.  sulcata  must  have  been  referred  to 
hidina  by  an  inadvertence,  and  since  the  plate  was  drawn  by  the  author  him- 
^  'If,  that  his  application  of  the  name  Odetta  must  be  regarded  as  correct. 

In  the  diagnosis  of  the  "  family  Chemnitzid^  "  no  types  or  species  are 
mentioned,  and  the  "  genus  Ondina  "  remained  without  any  specific  exemplar 
until  1872,  when  an  Ondina  semi-ornata  was  described  by  De  Folin  from  the 
Gulf  of  Gascony,  which  agrees  with  his  diagnosis  and  must  be  regarded  as 
the  type  of  the  group  (Les  Fonds  de  la  Mer,  ii.  p.  48,  pi.  ii.  fig.  i,  1872). 
Regarding  the  Auricidina  of  Gray,  founded  on  Od.  obliqua  Alder,  as  synony- 
mous with  Ondina,  Dr.  F"ischer  in  his  manual  (p.  788)  gives  0.  obliqua  as  an 
example.  He  refers  the  group  to  Odcstomia  as  a  section,  but  it  is,  perhaps, 
oreferable  to  regard  it  as  bearing  to  Tiirbonilla  proper  such  a  relation  as 
Odontostomia  bears  to  Syrnola. 

Turbonilla  (Ondinai  fragilis  n.  s. 
Plate  20,  figure  5. 

Pliocene  of  tlie  Waccamaw  River,  South  Carolina,  Jolinson. 

Shell  small,  thin,  with  an  acute  spire,  a  sinistral,  half-immcrscd  nucleus 
and  five  and  a  half  subsetjuent  whorls;  surface  polished,  the  summit  smooth, 
the  whorls  gradually  becoming  finely,  evenly  spirally  striate;  whorls  full,  yet 
•slightly  flattened  toward  the  periphery,  giving  them  a  turriculate  appearance  ; 
base  ovately  rounded,  with  a  minute  chink  behind  the  reflected  pillar-lip  ; 
outer  lip  thin,  pillar  slightly  thickened,  the  lips  united  across  the  body  by  a 
thin  deposit  of  callus,  anterior  edge  of  the  aperture  evenly  rounded  into  tlie 
pillar,  which  is  slightly  twisted  ;  throat  smooth  ;  suture  very  well  marked,  but 
not  channelled.     Lon.  4.75  ;  max.  lat.  2.25  mm. 

This  is  a  very  neat  little  shell  which,  so  far,  has  not  turned  up  in  the 
Caloosahatchie  beds. 
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Subgenus  Turbonilla  s.  s. 

The  genus  Tiirboiilla  was  founded  by  Risso (using  a  manuscript  name  of 
Leach)  on  three  fossil  species,  two  of  which  according  to  his  figures  were 
polished,  transversely  ribbed,  with  no  tooth  on  the  pillar  and  with  no  spiral 
sculpture.  The  third  was  similar,  but  had  a  fairly  distinct  plait  on  the  pillar. 
In  his  supplement  he  added  a  T.  Huinboldti,  a  recent  species  which  appears  to 
be  an  Odontostoniia.  The  s}non)-m}-  of  the  group,  which  has  been  excess- 
ively subdivided,  is  so  profuse  and  complicated  that  the  writer  will  not 
attempt  on  this  occasion  to  apportion  it.  The  endeavor  to  identify  the  fossil 
specimens  and  compare  them  with  an  extremely  large  series  of  recent  forms, 
comprising  about  a  thousand  individuals  from  the  American  coast  and  four  or 
five  times  as  many  from  the  coasts  of  Europe,  has  convinced  the  writer  that 
these  small  shells  are  extremely  variable  in  several  characters  which  have 
often  been  relied  on  for  separating  them,  even  into  subgenera  as  well  as 
species,  and  that  the  group  cannot  properly  be  divided  on  the  basis  of  the 
tooth  or  plait  on  the  pillar  or  its  absence.  The  transition  from  a  straight 
pillar  to  one  slightly  twisted,  and  from  a  slight  twist  to  a  stronger  one,  be- 
coming in  sturdy  individuals  a  well-marked  plait,  is  extremely  gradual  and 
sometimes  traceable  in  individuals  of  the  same  species.  Doubtless  there  are 
species  which  always  have  the  pillar  straight  and  devoid  of  a  plait.  But  there 
are  others,  so  closely  related  to  them  as  to  be  hardly  distinguishable,  which 
have  a  faint  plait,  or  none,  indifferently ;  and  occasional  individuals  of  these 
have  a  strong  plait.  The  plait  is  frequently  invisible  from  the  aperture,  but 
sharp  and  strong  in  the  whorls  half  way  up  the  spire,  where  by  cutting  away 
the  wall  of  the  whorl  it  may  be  seen.  The  attempt  to  transfer  all  the  plaited 
species  to  Odoutostomia  has  been  a  failure,  and  many  of  them  will  have  to 
re-enter  this  genus  when  better  known.  For  the  present  it  will  be  more  pru- 
dent to  group  both  toothed  and  simple  species  under  the  subgenus  as  re- 
stricted.    The  following  scheme  will  be  convenient  for  assorting  the  species  : 

A.  Shell  without  spiral  sculpture  (  Turbonilla  s.  s.). 

a.  Ribs  ceasing  abruptly  at  the  periphery  ; 

a*  pillar  straight,  simple  ; 
(?t  pillar  twisted  or  plaited. 

b.  Ribs  becoming  gradually  obsolete  on  the  base  ; 

l>*  pillar  straight,  simple  ; 
At  pillar  twisted  or  plaited. 
S.  Shell  sculptured  a.\ially  and  spirally. 

a.  Ribs  ceasing  abruptly  at  the  periphery  ; 

a*  pillar  straight,  simple  ; 
at  pillar  twisted  or  plaited. 

b.  Ribs  gradually  obsolescent  ; 

/)*  pillar  simple  ; 
b\  pillar  twisted  or  plaited. 
C.  Shell  .sculptured  spirally  or  smooth. 
c*  pillar  simple  ; 
ft  pillar  twisted. 
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Transitions  will  be  found  between  these  different  giou[)s  uliene\er  a 
sufficiently  large  series  is  examined. 

The  angle  at  which  the  sinistral  tip  is  inclined  is  not  absolutely  con- 
stant, even  in  the  same  species,  but  in  general  is  nearly  at  right  angles  to  the 
axis  of  the  adult  shell.  The  larval  whorls,  so  far  as  yet  observed,  are  always 
smooth  ;  the  ribs  are  usually  more  pronounced  toward  the  apex,  if  not  uniform  ; 
but  the  spiral  sculpture,  if  variable,  tends  to  be  stronger  on  the  later  whorls; 
from  which  we  may  surmise  that  the  ancestors  of  the  group  were  smootli, 
that  the  axial  ribs  were  subsequently  acquired,  while  the  spiral  grooving  is,  on 
tlie  whole,  a  still  later  development. 

Pasithea  lugubris  Lea,  P.  secalc  Lea,  and  P.  clcgaiis  Lea,  from  the  Clai- 
bornian,  are  probably  referable  to  this  genus. 

Turbonilla  virgata  Dall. 

T.  exarata  Holmes,  Post-Pl.  Foss.  S.  Car.,  p.  82,  pi.  ,\iii.  figs.  2,  2  a,  2  b,  1859  ;  as  of  H.  C. 

Lea,  1845. 
Not  Pasithea  exaraUi  Lea,  Trans.  Am.  Phil.  Soc.  ix.,  extras  p.  25,  pi.  35,  fig.  44,  1845. 

Later  Miocene  of  North  Carolina  at  Mrs.  Purdy's  marl-bed  on  the  Cape 
Fear  River,  Johnson  ;  Pliocene  of  the  Caloosahatchie  beds  and  the  Myakka 
River,  Florida,  Dall  and  Willcox  ;  living  from  North  Carolina  to  Florida  in 
12  to  80  fathoms,  U.  S.  Fish  Commission  and  other  collectors. 

This  species  resembles  T.  iiivea  Stm.,  but  has  more  numerous,  slender  and 
oblique  ribs,  which  cease  at  the  periphery.  The  pillar  is  straight,  especially  in 
the  young,  and  none  of  the  specimens  show  any  plait.  It  does  not  appear  to 
be  identical  with  Lea's  species  from  the  Virginia  Miocene,  to  which  it  was 
referred  by  Holmes.  Some  fragments  from  the  Waccamaw  beds  may  be 
eferable  to  this  species. 

Turbonilla  nivea  .Stimpsoii. 

Chemnitzia  nivea   Stm.,  Proc.  Bost.  Soc.   Nat.   Hist.   iv.   p.    114,  iSjr;  Shells  of  N.  E.,  p. 

40,  1851. 
Turbonilla  nivea  Stm.,  S.  L  Checklist  of  Sh.,  1S65  ;  Binney's  Gould,  p.  331,  1870  (figure  602 

excluded);  Holmes,  Post-Pl.  Foss.  S.  C,  p.  83,  pi.  .xiii.  figs.  3,  3  a,  3  b,  1859. 

Pliocene  of  the  Waccamaw  beds,  N.  Carolina,  Johnson  ;  Post-Phocene  of 
John's  Island,  Cainhoy  and  Simmons's  Bluff,  South  Carolina,  Holmes;  living 
from  Eastport,  Maine,  to  the  CaroHnas. 

The  figure  given  by  Binney  does  not  represent  tiiis  species  and  does  not 
agree  with  Stimpson's  types  in  the  National  Mu.seum.  Holmes's  .specimens 
were  partly  identified  by  Dr.  Stimpson,  and  his  figure  agrees  with  authentic 
specimens.  The  species  has  been  distributed  by  the  late  Col.  K.  Jewett, 
under  the  erroneous  name  of  "  T.  gracilis  De  Konig." 

A  few  worn  fragments  from  Tilly's  Lake  appear  to  be  referable  to  this 
species.     They  do  not  show  any  plait  on  the  pillar. 
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Turbonilla  exilis  C.  B.  Adams. 

Chemtiilzia  exilis  C.  B.  Adams,  Contr.  to  Conch.,  p.  74,   1S50. 
Tiirbotiilla  exilis  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  12S,  No.  594,   1SS9. 

Pliocene  of  the  Caloosahatchie  beds  and  Shell  Creek,  I'loiida,  Dall  and 
W'illcox ;  living  from  Cape  Hatteras,  N.  Car.,  to  Haiti  in  from  3  to  G3 
fathoms. 

The  species  resembles  C.  Icvis  Ads.,  but  is  smaller.  In  some  speci- 
mens there  is  a  feeble  ridge  on  the  pillar. 

Turbonilla  stricta  Verrill. 
T.  slricta  Verrill,  Rep.  Invert.  An.  Vineyard  Sd.,  p.  365,  1S74. 

Pliocene  of  the  Waccamaw  beds,  S.  Car.,  Johnson  ;  li\ing  from  Wood's 
I  loll,  Mass.,  to  Long  Island  Sound,  and  probably  still  farther  down  the  coast; 
a  fragment  dredged  off  Cape  Hatteras  is  probably  conspecific. 

Specimens  of  Verrill's  form  agree  with  the  fossils  fairly  well.  It  must 
be  remembered,  in  considering  the  distribution  of  the  living  forms,  that  our 
Southern  coast  is  but  very  imperfectly  explored  for  these  minute  species,  and 
most  of  the  forms  originally  described  from  the  New  England  coast  have 
since  been  found  in  the  Carolinas. 

The  specimens  examined  show  that  the  ribbing  tends  to  become  obsolete 
on  the  last  whorls  of  the  adult,  and  that  an  extremely  feeble  ritlge  is  sometimes 
visible  on  the  pillar. 

The  preceding  species  arc  devoid  of  spiral  sculpture,  but  in  those  that 
follow  it  exists  more  or  less  distinctly. 

Turbonilla  puncta  C.  B.  Adams,  var.  obsoleta  Dall. 

Chetiniitzia piincla  C.  B.  Ads.,  Contr.  Conch.,  p.  72,  1850. 
Turtwnilla  pniicla  Dall,  U.  S.  Nat.  Miis.  Bnll.  37,  p.  128,  No.  593. 

Pliocene  of  the  Caloosahatchie,  Dall  ;  living  from  Ca[ie  Hatteias  to  Haiti 
in  12  to  15  fathoms. 

The  figure  of  this  species  given  by  Mr.  Tryon  in  his  Manual  I  have  com- 
pared with  Prof.  yVdams's  type-specimen,  and  find  it  inaccurate,  as  it  is  too 
conical  and  does  not  show  the  punctures  sufficiently  well. 

The  fossil  differs  from  the  recent  shell  in  the  feebleness  of  the  spiral 
sculpture,  and  especially  in  the  fact  that  the  ribs  are  not  cut  off  abruptly  at 
the  periphery,  but  diminisii  somewhat  gradually  into  the  smooth  base  of  the 
last  whorl,  so  that  the  foveolate  character  of  the  inter.spaces  is  lost.  But  as  I 
have  only  one  specimen,  and  have  observed  that  in  some  of  the  recent  forms 
the  character  alluded  to  is  not  invariably  constant,  I  have  preferred  to  separate 
the  form  varietally  rather  than  specifically  until  I  can  examine  more  material. 

The  pillar  appears  to  be  simple. 
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TurDonilla    textilis  Kurtz. 
Chemnitzia  texlilis  Kurtz,  Cat.  Rec.  Mar.  Shells  N.  and  S.  Car.,  p.  8,  1S60. 

Pliocene  of  the  Caloo.sahatchie  beds,  Dall ;  living  at  Charleston,  S.  Car. 
(Kurtz),  and  Marco,  Florida  (Hemphill). 

This  species  was  identified  from  specimens  sent  by  Kurtz  to  Stimpson 
and  preserved  in  the  National  Museum.  The  original  description  would  not 
suffice  to  discriminate  the  species  from  allied  forms.  The  base  is  sharply  de- 
fined in  young  shells,  and  the  early  whorls  have  prominent  ribbing  very  close 
set,  so  as  to  almost  hide  the  spiral  striation.  In  older  specimens  the  ribbing 
is  feebler  and  more  distant  on  the  later  whorls  and  not  abruptly  cut  off  at  the 
peripherj',  while  the  spirals  are  more  evident.  It  is  closely  allied  to  T.  multi- 
costata  Ads.,  which,  however,  attains  a  larger  size  and  has  less  prominent  and 
more  uniform  ribbing,  with  the  whorls  slightly  marginated  near  the  suture. 
The  pillar  seems  to  be  simple  in  all  the  specimens. 

Turbonilla  virga    Dall. 

T.  [viridaria  var.?)  virga  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p.  332,  Dec,  18S3. 
T.  virga  Dall,  Rep.  Blake  Gastr.,  p.  336,  18S9. 

Pliocene  of  the  Caloosahatchie,  and  living  from  Hatteras  to  Key  West  in 
2  to  I  5  fathoms. 

The  base  of  this  slender,  small  species  is  well  defined  ;  the  faint  interstitial 
spiral  sculpture  is  often  liardly  visible  on  account  of  the  closeness  of  the  rib- 
bing.    The  pillar  is  simple,  but  slightlj-  t\\  isted. 

Turbonilla  pupoides    Orbigny. 

Chetnnilzia  piipoidcs  Orb.,  Moll.  Cuba,  i.  p.  224,  pi.  xvi.  figs.  32,  36,  1841. 

Chemnitzia  latior  C.  B.  Ads.,  Contr.  Conch.,  p.  72,  1850. 

f  Turbonilla  siibcoronata  Holmes,  Post  -PI.  Foss.  S.  Car.,  p.  87,  pi.  13,  figs.  i2a-l',  1859. 

Pliocene  of  the  Caloosahatchie  beds;  living  at  Jamaica,  St.  Thomas  and 
on  the  shores  of  Cuba. 

The  fossil  agrees  exactly  with  Adams's  type-specimens,  which  differ 
from  Orbigny's  figure  only  in  exhibiting  a  slight  con.striction  in  front  of  the 
suture,  which  makes  the  ends  of  the  ribs  coronate  the  whorl.  But  Orbigny's 
specimen  was  young  and  his  figures  are  very  formal,  and  the  species  are 
doubtless  synonymous.     The  pillar  is  straight  and  simple. 

Orbigny's  names  all  antedate  those  of  Adams,  and  several  of  Adams's 
species  are  doubtless  .synonymous,  but  in  the  ab.sence  of  authentic  specimens 
it  is  impossible  to  identify  them.  The  figures  of  Orbigny  in  mo.st  cases  are 
pretentious,  but  obviously  inaccurate.  Having  made  careful  comparison  with 
Prof.  Adams's  types  in  the  Amher.st  Cabinet,  and  possessing  in  the  National 
Museum  a  number  of  specimens  named  by  Adams  him.self,  his  names  can  be 
identified  with  much  more  accuracy,  while  his  descriptions  are  more  full, 
careful  and  accurate  than  these  of  the  Mollu.sques  de  Cuba.  The  student  who 
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in  the  future  devotes  himself  to  the  study  of  this  minute,  populous  and  per- 
plexing group,  and  who  can  compare  specimens  witli  the  types  of  Orbigny  in 
European  museums,  will  doubtless  find  many  rectifications  of  nomenclature  to 
make  which  at  present  are  impracticable. 

Turbonilla  speira  Ravenel  ? 

Chemnilzia  speira  Rav.,  Proc.  Elliott  Soc.  Nat.  Hist.  i.  p.  2S0,  1H59. 

Turbonilla  speira  Holmes,  Post-Pl.  Foss.  S.  Car.,  p.  82,  pi.  xiii.  figs,  i,  i  a,  1859. 

Pliocene  of  the  Caloosahatchie  beds  ?  Post-Pliocene  of  South  Caro- 
lina. 

I  had  for  some  time  supposed  that  Ravenel's  species  was  a  somewhat 
abnormal  specimen  of  T.  interrnpta.  But  among  the  fragments  found  in  the 
Caloosahatchie  marl  is  a  broken  Turbonilla  which  presents  characters 
resembling  those  illustrated  in  Holmes's  figure,  and  which  is  probably  differ- 
ent from  any  variety  of  interrnpta.  The  principal  characters  are  the  feu  but 
rather  strong,  wave-like  ribs  not  interrupted  at  the  base,  the  sharp,  well- 
defined  spiral  sculpture  covering  the  shell,  and  a  prominent  spiral  a  little  in 
front  of  the  suture  which  gives  an  obscure  shoulder  to  the  whorl.  As  far  as 
I  have  been  able  to  learn,  no  authentic  specimens  of  Ravenel's  species  exi.st 
anywhere,  and  our  whole  dependence  must  be  placed  on  Holmes's  figure  of 
it.  The  fragment  referred  to  may  perhaps  be  identified  with  it.  The  pillar 
is  distinctly  twisted  and  the  whole  shell  is  more  conical  than  most  of  the 
species. 

Turbonilla  chipolana  n.  s. 

Older  Miocene  of  the  Chipola  beds,  ]5urns. 

Shell  small,  slender,  with  a  smooth  nucleus  and  nine  to  sixteen  subse- 
quent sculptured  whorls ;  sculpture  of  fifteen  to  twenty  smooth,  nearly 
straight,  close-set  ribs  extending  from  the  suture  forward  to  and  becoming 
obsolete  on  the  base;  spiral  sculpture  of  six  or  more  fine,  incised  lines  nearly 
equidistant  between  the  suture  and  the  periphery,  visible  only  between  the 
ribs,  a  few  others  faintly  visible  on  the  base  ;  sides  of  the  spire  rectilinear, 
suture  distinct,  applied  a  little  in  front  of  the  periphery ;  aperture 
rounded  in  front,  pointed  behind,  with  a  distinct  though  very  small,  thread- 
like plait  coiled  on  the  middle  of  the  pillar.  Loii.  (of  a  specimen  of  ten 
whorls)  4.25  ;  max.  diam.  i.o  mm. 

This  species  grows  longer  than  the  dimensions  gi\en,  hut  of  the  larger 
ones  I  have  only  seen  fragments. 

This  species  is  very  close  to  T.  virga  Dall,  but  has  the  spiral  grooving 
less  conspicuous,  while  T.  virga  has  not  the  raised  thread  on  the  pillar.  In 
T.  virga  the  sides  of  the  spire  have  a  less  rectilinear  habit. 

I  refer  provisionally  to  this  species  a  fragment  of  three  whorls  (4.25 
long    by    1.75   in    diam.)  with    about  twenty-eight    fle.xuous  ribs   and  rather 
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roiiiuler,  more   shouldered  whorls.     If  this  is  not  a  piece   of  a  imich  larger 
specimen  of  T.  cliipo/aiia,  it  indicates  a  different  species. 

Turbonilla  pusilla  C.   B.  Adams. 

Chetniiiizia puiitla  C.  B.  Adams,  Contr.  Conch.,  p.  74,  1S50. 
Turbonilla  pHsilla  Dall,  U.  S.  Nat.  Mus.  Bull.  No.  37,  p.  128,  1889. 

Older  Miocene  of  the  Chipola  beds,  N.  W.  Florida,  ]?urns  ;  livinj^  from 
Cape  Hatteras  to  Barbados  in  i6  to  300  fathoms. 

This  species  resembles  C.  levis,  but  is  smaller.  There  are  no  spiral  lines 
between  the  ribs.  The  living  and  Chipola  specfmens  were  practically  identi- 
cal in  all  essential  characters. 

Turbonilla  interrupta  Totteii. 

Turritella  inleirupla  Tolten,  Am.  Jour.  Sci  ,  ist  Ser.,  .x.wiii.  p.  352,  fig.  7,  1S35. 
Mehinia  ni/a  Philippi,  Moll.Sicil.  i.  p.  156,  pi.  ix.  fig.  7,  1S36. 
Odoslomia  >itfa  Phil.  var.ya/zo-fjV/f/a  JeflVeys,  P.  Z.  S.  1884,  p.  356. 
Turbonilla  Riisei  Morch  ? 

Turbonilla  viridaria  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p.  332,  1883. 
Turbonilla  interrupta  Holmes,  Post  PI.  Foss.  S.  Car.,  p.  83,    pi.  xiii.  fifis.  4,  4  a,  4  b,  1859. 

Dall,  Rep.  Blake  Gastr. ,  pi.  .xxvi.  figs.  2,  2  b. 
Turbonilla  quinquesttiata  Holmes,  op.  cil.,  p.  S5,  pi.  xiii.  figs.  5,  5  a,  5  b,  1859. 
Turbonilla  lineala  Holmes,  op.  cil.,  p.  85,  pi.  xiii.  figs.  7,  a-b. 
Turbonilla  .twAw/a/'a  Holmes,  op.  cil.,  p.  85,  pi.  xiii.  figs.  8,  a-b. 
Turbonilla  acicula  Holmes,  op.  cil.,  p.  86,  pi.  xiii.  figs.   10,  a-b. 

Newer  Miocene  of  the  Cape  Fear  River,  North  Carolina,  at  the  marl- 
beds  of  Mrs.  Giiion  and  Mrs.  Purdy,  Johnson  ;  Pliocene  of  the  Croatan  beds, 
North  Carolina  ;  of  the  VVaccamaw  beds.  South  Carolina;  of  the  Caloosa- 
hatchie,  Shell  Creek  and  Myakka  River,  Florida,  Dall  andVVillcox;  Post- 
Pliocene  of  South  Carolina,  Holmes,  and  of  North  Creek,  Little  Sara.sota 
Bay,  on  the  Gulf  coast  of  Florida;  living  from  Nova  Scotia  (Whiteaves, 
Hinkley)  or  the  Gulf  of  Maine  (U.  S.  Nat.  Mus.)  southward  to  the  Antilles 
as  far  as  Barbados  and  west  on  the  north  shore  of  the  Gulf  of  Mexico  to 
Galveston,  Texas. 

This  fine  antl  widespread  species  iias  also  a  wide  range  in  time,  but  I 
have  great  confidence  that  no  error  has  occurred  in  the  identification  of  the 
Miocene  specimens. 

The  character  of  the  sculpture  and  the  nature  of  its  variations  are  worth 
a  few  words  of  explanation.  The  shell  when  fully  adult  and  normally  well 
developed  has  about  twenty  small,  straight,  smooth  ribs  extending  with  a 
slight  obliquity  from  suture  to  suture.  The  interspaces  vary  from  narrower 
to  wider  than  the  ribs  and  are  spirally  sculptured  with  fine  spiral  strise. 
These  stria  are  the  most  variable  feature  in  the  shell.  Sometimes  they  are 
almost  evanescent,  so  that,  except  in  certain  lights,  the  shell  seems  devoid  of 
spiral  sculpture  in  the  interspaces.  More  commonly  the  spirals  are  repre- 
sented by  fine  scratches  or  incised  lines,  separated  by  wides  interspaces,  and 
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with  one  especially  marked,  wider  groove  a  little  behind  the  middle  of  tiic 
wliorl.  Ill  other  cases  there  will  be  from  two  to  six  grooves  regularly  or 
irregularly  spaced,  beside  some  on  the  base.  When  these  grooves  are  wide, 
even  and  regularly  spaced,  they  give  to  the  shell  a  reticulated  aspect  which 
is  quite  different  from  that  of  the  forms  in  which  the  spacing  of  the 
grooves  is  irregular  or  there  are  but  one  or  two  of  them.  The  different 
species  of  Holmes  which  the  writer  has  placed  in  synonymy  as  above,  are 
characterized  by  differences  in  strength  and  spacing  of  the  spiral  sculpture, 
which  is,  as  a  little  reflection  will  convince  any  one  who  has  worked  over  large 
collections,  of  but  tiie  slightest  systematic  importance  in  such  a  case  as  this. 
This  species  goes  through  a  similar  series  of  variations  on  the  European  coasts, 
and  they  have  been  named  and  renamed  almost  indefinitely. 

The  pillar  is  slender,  usually  straight  and  without  a  plait  or  tooth.  The 
base  is  often  quite  smooth,  but  frequently  spirally  scratched  or  grooved.  The 
ribs  cease  at  the  periphery,  and  if  a  groove  happens  to  form  here,  there  ma)- 
be  a  punctate  appearance  to  the  interspaces  between  the  anterior  ends  of  the 
ribs.  It  may  be  worth  while  to  say  that  a  specimen  white  and  fossilized 
shows  the  sculpture  much  better  than  it  would  if  fresh  and  living,  and  fre- 
quently presents  an  aspect  not  offered  by  the  living  shell,  and  wiiich  exagger- 
ates the  apparent  differences  between  the  latter  and  the  fossils.  One  who 
works  on  both  in  time  recognizes  this  factor  and  .allows  for  it;  but  to  a 
paleontologist  pure  and  simple,  or  a  person  who  works  only  on  living  species, 
it  might  and  sometimes  does  prove  very  misleading. 

The  more  evenly  reticulated  specimens  come  very  close  to  T.  reticulata, 
while  the  more  slender  ones  can  hardly  be  separated  from  T.  obcliscus  C.  Vi. 
Adams. 

Turbonilla  reticulata  C.  B.  Adams. 

Chemnitzia  reticulata  h.<\%.,  Contr.  Conch,,  p.  75,  1850. 

Turbonilta  caticettala  Holmes,  Post  PI.  Foss.  S.  Car.,  p.  84,  pi.  .\iii.  figs.  6,  6  a,  6  b,  1S59. 

f  Tnrboiiitta  carotinia7ia  Holmes,  op.  cit.,  p.  86,  pi.  xiii.  figs.  9,  9  a,  9  b,  1859. 

Newer  Miocene  of  the  Cape  Fear  River,  North  Carolina,  at  Mrs.  Purdy's 
and  Mrs.  Guion's  marl-beds,  Johnson  ;  Pliocene  of  the  Croatan  and  Wacca- 
maw  beds  in  North  and  South  Carolina,  and  of  the  Caloosahatchie  beds  of 
Florida;  Post-Pliocene  of  South  Carolina  at  Simmons's  Bluff,  Holmes;  living 
off  tiie  coast  of  the  Carolinas  and  southward  to  the  island  of  Jamaica  in  the 
West  Indies,  in  depths  varying  from  low-water  mark  to  over  sixt}'  fathoms, 
U.  S.  Fish  Commission. 

This  species  is  smaller  than  T.  internipta  and  the  spiral  sculpture  ha.s 
the  aspect  of  threads  rather  than  grooved  lines.  The  ribs  usually  stop  at  the 
periphery,  but  are  sometimes  faintly  visible  in  front  of  it;  the  pillar  is  usually 
simple,  slightly  twisted  and  straight,  but  occasionally  shows  a  distinct  plait. 
A  variety,  ciugulata,  has  one  of  the  spiral  threads  behind  the  middle  of  the 
whorl  swollen  more  than  the  others,  as  in  Holmes's  T.  speira,  which  gives  a 
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sliouldered  aspect  to  tlie  whorls,  but  this  is  an  excci)tional  mutation.  Speci- 
mens of  the  variety  liave  been  found  in  the  W'accamaw  and  Caloosahatchie 
beds. 

Turbonilla  obeliscus  C.  B.  Adams. 
Chemnilsia  obeliscus  Adams,  Contr.  Conch.,  p.  72,   uSso. 

Pliocene  of  the  Croatan  and  Caloosaliatchie  beds.  Li\ing  from  Nortli 
Carolina  to  St.  Thomas  and  Jamaica,  West  Indies,  from  low-water  mark  to  63 
fathoms. 

This  species  has  exactly  the  characters  of  T.  internipia,  except  that  it  is 
proportionately  more  slender  and  usually  a  smaller  shell.  Prof.  Adams's 
types  at  Amherst  are  fragmentary,  but  recognizable,  and  specimens  named  by 
him  are  in  the  National  Collection. 

Turbonilla  multicostata  C.  15.  Adams. 
Chevinitzia  miillicostata  Adams,  Conlr.  Conch.,  p.  72,  1850. 

Pliocene  of  the  Croatan  and  Waccamaw  beds.  Living  on  the  Carolina 
coast  and  in  the  Antilles. 

The  Southern  specimens  of  this  species  are  rather  smaller  than  the  fossils, 
but  otherwise  agree  very  well  with  them.  T.  tcxtilis  Kurtz  is  its  nearest  rel- 
ative. 

The  pillar  is  simple  ;  the  extremely  numerous  and  close-set,  fJattish  ribs 
terminate  not  very  abruptly  at  the  periphery  ;  the  close-set,  straplike  spirals 
o/errun  and  uniformly  cancellate  the  ribs  ;  the  nucleus  and  three  or  more  early 
whorls  are  smooth  and  polished.  There  is  a  tendency  for  the  spiral  band 
ne.xt  the  suture  to  marginate  it,  but  this  is  more  evident  in  some  specimens 
than  in  others. 

Turbonilla  punicea  Dall. 
T.  {viridariavar.f)  punicea  Dall,  Proc.  U.  S.  Nat.  Mus.  vi.  p.  332,   1883. 

Newer  Miocene  of  the  Cape  Fear  River  at  Mrs.  Purdy's  marl-bed,  John- 
son;  Pliocene  of  the  Caloosahatchie  beds,  Florida,  Dall;  living  on  the  coast 
of  North  Carolina,  East  and  West  Florida  and  the  Bahamas  from  low-water 
mark  to  30  fathoms. 

This  species  has  a  little  the  form  of  a  Liostraca  and  in  life  is  dark-colored. 
As  is  usually  the  case,  extreme  Southern  specimens  are  smaller  than  the  more 
northern  ones.  The  ribs  do  not  cease  abruptly  on  the  base,  the  spiral  sculpt- 
ure is  always  rather  feeble  and  sometimes  obsolete,  the  pillar  in  mature  speci- 
mens presents  a  well-marked  plait,  which  in  younger  specimens  lags  behind 
the  aperture  and  is  invisible. 

Turbonilla  protracta  n.  s. 
Plate  13,  figure  11  a. 
Newer   Miocene   of  the   Cape   Fear   River,   North   Carolina,  from  Mrs. 
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Guion's  marl-bed,  C.  W.  Johnson  ;  Post-Pliocene  of  Simmons's  Bluff,  S.  Car., 
Burns ;  living  from  the  coast  of  North  Carolina  to  Samana  Bay,  Santo 
Domingo,  in  15  to  63  fathoms. 

Shell  with  a  smooth  sinistral  nucleus  and  six  or  more  subsequent  normal 
whorls  ;  sculpture  of  numerous  small,  narrow,  close-set,  slightly  oblique  rib- 
lets  extending  from  the  suture  nearly  to  the  pillar  or  umbilical  region,  with 
spirally  striate  interspaces,  the  stronger  striae  tending  to  appear  as  if  punctate; 
whorls  gently  rounded,  axially  drawn  out;  suture  appressed  ;  aperture  small, 
rounded  in  front;  pillar  slender,  twisted.    Lon.  of  shell  4.0;  max.  lat.  X.O  mm. 

This  pretty  little  species  has  been  represented  in  my  collection  for  a 
number  of  years  by  recent  specimens.  It  is  No.  612  of  my  list  in  Bulletin 
37  U.  S.  Nat.  Museum.  The  recent  specimens  are  of  a  pale  yet  warm  yellow 
brown,  with  a  tendency  to  spiral  lines  of  a  darker  shade. 

It  is  somewhat  singular  that  in  the  Older  Miocene  of  the  Chipola  beds, 
though  many  small  shells  were  collected,  but  two  forms  of  Tiirbonilla  have 
turned  up.  In  the  Red  Bluff  Eocene  a  T.  mississippiensis,  and  in  the  Claiborn- 
ian  a  T.  neglecta,  have  been  briefly  described  by  O.  Meyer  (Geol.  Surv. 
Alabama,  pp.  69-70,  1 886)  ;  the  "  Chevtnitzia  "  acuta  of  the  same  writer  is  a 
Bittinin  allied  to  Alaba  by  several  characters. 

Family  CASSIDID.'E  (supplementary). 
Genua  CASSIS  Lamarck. 

The  group  including  6rti'.j«  proper  and  Cassidea  Bruguicre  (1789)  had 
been  previously  named  Cassida  by  Brunnich  (Z06I.  Fund.,  p.  248,  1772),  who, 
however,  did  not  name  any  species  in  connection  with  his  diagnosis  of  the 
genus.  This  name  was  adopted  by  Humphrey  in  1797  to  cover  the  Helmet 
shells,  and  very  possibly  was  the  source  of  Cassidca  Brug.  In  the  same  place 
the  genus  Tonna  is  proposed  for  the  shells  since  universally  known  under  the 
name  of  Doliiim,  Lamarck.  Gray,  in  Griffith's  Cuvier,  alludes  to  this  name, 
which  I  have  not  seen  elsewhere  mentioned  in  the  literature.  F'ortunatol}', 
as  no  species  was  mentioned  in  connection  with  the  table  of  genera,  we  are 
not  obliged  to  disinter  these  names,  which  for  the  rest  long  antedate  tho.se  in 
common  use. 

Cassis  (Phalium)  globosum  Dall. 
Plate  20,  figures  6,  11. 
C.  {P.)globosum  Dall,   Part  I.  p.  161,  1S90. 

Eocene  of  the  Ocala  nummulitic  beds  and  Older  Miocene  of  the  Chipnia 
formation  in  Florida. 

In  the  Journal  of  the  Academy  of  Natural  Sciences,  First  Series,  Volume 
VTI.,  p.  146,  1834,  Conrad  briefly  describes  a  species  of  Cassis  under  the  spe- 
cific name  of  (^/"fZ'/(r^5/(7/«i-,  from  the  Claiborne  sands.  In  1865,  in  his  cata- 
logue of  Eocene   fossils  (Am.   Journ.  Conch,   i.  \i.  25),  he   refers  it   to  Semi- 
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fussis.  It  lias  ncv^er  been  figured,  and  the  description  is  insufficient  to  identify 
the  species.  After  publishing  my  description  of  C  globosiini,  Mr.  Aldrich  sug- 
gested that  this  species  of  Conrad's  was  still  unaccounted  for,  and,  on  search- 
ing the  collection  at  Philadelphia,  a  shell  was  found  under  Conrad's  name 
which  proves  to  be  identical  with  the  globosum.  Whether  the  ineffective  de- 
scription remaining  unrepresented  by  a  figure  for  more  than  half  a  century  is 
entitled  to  precedence  is  doubtful,  and  I  am  contented  to  leave  the  question  to 
the  judgment  of  paleontologists. 

Cassis    Phaliumi  Aldrichi  Dall. 
Plate  21,  figure   2. 
C.  (P.)  Aldrichi  Dall,  op.  cit.,  p.  162. 

A  figure  of  this  interesting  species  is  now  furnished. 

P'amilv  CYPR.-EID.-E    (supplementary). 

Genus  TRIVIA  Gray. 

Trivia  pediculus  Linne. 

In  Part  I.,  p.  l68,  the  existence  of  this  shell  in  the  Miocene  was  queried, 

but  since  that  time   Mr.  Johnson  has  collected  undoubted  specimens  of  this 

species  from  Mrs.  Guion's  marl-bed  in  the  Newer  Miocene  of  the  Cape  Fear 

River,  North  Carolina. 

F.\MiLY  .STROMBIDyE    (supplementary). 

Genus    STROMBUS  Linn^. 

Strombus  chipolanus  Dall. 

Plate  13,  figures  i ,  3. 

S.  chipolanus  Dall,  Part  I.  p.  176,  pi.  4,  fig.  i,  1S90. 

This  species  was  only  figured  from  an  imperfect  fragment  taken  from  the 
sile.x  beds,  in  Part  I.,  and  it  has  been  thought  best  to  illu.strate  the  more  per- 
fect and  complete  specimen  from  the  Chipola  beds  upon  which  the  descrip- 
tion was  based.     This  shell  attained  a  maxinmm  length  of  65  mm. 

F.\Mii.v  TRIFORID/1-:. 

Genus   TRIFORIS   De.shayes. 

Section  Maslonia   Hinds. 

Triforis  perversa  Linr.<?,  var.  nigrocincta  Adam.s. 

Cerilhium  nigrocinclnm  C.  B.  Ads  ,  Bost.  Journ.  Nat.  Hist.  ii.  p.  286,  pi.  iv.  fig.  11,  1839. 
T.  pervetsa  var.  tngrocincla  Dall,  Rep.  Blake  Gastr.,  p.  243,  1889. 

Pliocene  of  the  Waccamaw  beds.  South  Carolina,  the  Shell  Creek  and 
the  Caloo.sahatchie  beds  in  Florida  ;  living  from  Massachusetts  southward  to 
the  Antilles  in  shallow  water. 

I  have  already  discussed  the  relations  of  the  American  to  the  European 
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forms  of  this  species.  The  form  and  sculpture  of  the  Pliocene  specimens  are 
absolutely  identical  with  those  of  the  recent  specimens  and  vary  through  the 
same  series  of  variations.  If  any  difference  can  be  detected,  it  is  that  on  the 
average  the  size  of  recent  specimens  ma\-  be  a  little  larger  than  the  average 
of  the  fossils. 

Triforis  perversa  Linne,  var.  modesta  C.  B.  Adams. 
Cerithium  modestum  Adams,  Contr.  Conch.,  p.  1:7,  April,  1S50. 

Old  Miocene  of  the  Chipolabeds,  Florida,  Burns;  Pliocene  of  the  Caloo- 
saliatchie  beds  on  the  Caloosahatchie  River,  Shell  Creek  and  Alligator  Creek 
in  F"lorida,  Dall  and  Willcox;  living  in  the  West  Indies  to  Jamaica,  Adams. 

This  form  is  smaller  than  nigrocincta  and  uniformly  dark-colored  in  life; 
in  the  middle  row  the  nodules  are  smaller  than  on  the  outer  rows,  the  outline 
is  slightly  inflated.  The  living  specimens  intergrade  with  the  Southern  form 
of  nigrocincta,  and  for  that  reason  I  regard  it  a  Southern  race  or  subspecies 
of  the  nigrociucta-peyvcrsa  stock. 

Triforis  melanura  C.  B.   Adams. 

Cerilhium  motiiii/erutn  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser.,  vol.  i.\.  p.  269,  pi.  37, 

fig.  2,  1845  ;  not  of  Defrance. 
Cerithium  melanura  C.  B.  Adams,  Contr.  Condi.,  p.  117,  1S50. 
Cerithium  subtnoniti/erum  Orbigny,  Prodr.  Pal.  iii.  p.  83,  1852. 
Trip/ioris  monili/erum  Emmons,  Geol.  Rep.  N.  C,  269.  fig.  169,  1858. 

Older  Miocene  of  the  Chipola  beds,  Florida;  Newer  Miocene  of  the 
Chesapeake  formation,  Petersburg,  Virginia,  Lea,  and  N.  Carolina,  Kmnions; 
living  from  Cape  Hatteras,  N.  Carolina,  southward  to  the  Antilles  in  shallow 
water. 

This  is  very  closely  related  to  modesta,  from  which  it  differs  in  color, 
when  living,  in  being  more  cylindrical  and  slender,  while  the  spiral  rows  of 
nodules  are  not  connected  by  any  transverse  ribbing,  and  are  of  a  more  even 
size  than  in  that  form.  I  liave  little  doubt  that  it  will  be  found  in  the  Caloosa- 
hatchie Pliocene  when  more  thoroughly  searched. 

Triforis  distincta  O.  Meyer. 
Tri/oris  distinctiis  O.  Meyer,  Ala.  Geol.  Rep.,  p.  7.^,  pi.  i.  figs.  5,  5  a,  18.S6. 

I'^ocenc  of  the  Claiborne  sands,  Meyei";  Older  IMiocene  f)f  the  Chipola 
beds,  N.  \V.  Florida,  Burns. 

Thougii  both  diagnosis  and  figure  are  brief  and  unsatisfactoiy,  there  is 
little  doubt  that  the  Chipola  species  is  that  described  by  Meyer.  Mistype 
is,  however,  a  iniserablc,  worn  remnant  of  four  wliorls,  wanting  both  apex  and 
body-wiiorl.  The  characters  of  the  base  described  by  Meyer  are  those  of 
immaturity  ;  all  or  nearly  all  the  species  have  a  flattish  base  when  young.  As 
the  shell  grows  older  the  line  visible  at  the  suture  in  the  early  whorls  disap- 
pears  under  the   margin  of  the  subsequent  whorl.      I  he  adult  base  has  three 
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strong  tlireatls,  of  w  liicli  the  one  nearest  the  canal  is  simple,  the  others  more 
or  less  nodulous.  The  canal  is  long  and  closed,  the  anal  sinus  distinct,  but 
does  not  close;  the  lower  lip  is  very  patulous  and  projecting.  The  species 
is  closely  related  to  T.  mitelUi  Dall,  from  which  it  is  distinguished  by  its 
rounder  whorls,  larger  size  when  adult,  and  proportionally  wider  sutural  chan- 
nel. I  owe  to  iMr.  T.  H.  Aldrich  the  opportunity  of  examining  Meyer's 
types  of  this  and  other  species. 

Triforis  decorata  C.  B.  Adams. 
Ceri/hiiiin  decoralum  Adams,  Contr.  Conch  ,  p.  117,  1850. 

Older  Miocene  of  the  Chipola  beds,  Florida,  Burns;  living  on  the  north 
and  east  shores  of  the  Gulf  of  Mexico  and  in  the  Antilles. 

This  is  another  species  which  is  likely  to  be  found  on  further  search  in 
tlie  Pliocene  of  Florida.  The  Chipola  specimens  differ  in  nothing  from  the 
recent  ones. 

Triforis  mirabilis  Adams. 
rilhiiDn  mirabilc  C.  H.  Adams,  Contr.  Conch.,  p.  118,  1850. 

Pliocene  of  Shell  Creek,  Florida,  Willcox  ;  living  from  Cape  Lookout, 
X.  Carolina,  south  to  Florida  and  the  Antilles. 

Tliis  species  has  been  confounded  with  T.  turris-tliovuj;  Orbigny,  and 
perhaps  should  be  assigned  rather  to  the  typical  section  of  the  genus  than  to 
Mastoitia  ;  but  the  distinction  is  not  very  weighty. 

Triforis  mitella  n.  s. 
Plate  2r,   figure   10. 
Older  Miocene  of  the  Chipola  beds,  Burns. 

Shell  very  small,  acute-conic,  with  an  acute  nucleus  of  about  foin-  nearl)- 
smooth  whorls  and  nine  subsequent  whorls  ;  each  of  the  latter  is  a  little 
-imaller  in  front  of  the  suture  and  enlarges  forward  so  that  the  base  of  the 
whorl  overhangs  slightly  the  next  in  front;  suture  well  marked,  usually  with 
a  fine  line  in  front  of  it,  especially  on  the  later  whorls  ;  sculpture  of  three  spiral 
series  of  stibequal,  rounded  nodules,  the  size  of  which,  when  they  are  per- 
ceptibly unequal,  enlarges  forward,  the  anterior  row  being  largest  and  vice 
versa;  they  are  so  set  on  the  whorl  as  to  form  slightly  oblique  transverse 
series,  which  are  not  connected  by  any  ribbing,  while  the  basal  nodule  is  in 
idvance  in  each  .set;  base  of  the  last  whorl  fiattish  or  subconic,  with  one  outer 
ftrong  and  one  inner  feebler,  elevated  thread  ;  canal  prominent,  outer  lip  pro- 
luced  in  front,  with  a  sinus  behind  ;  both  canal  antl  sinus  seem  to  remain  open, 
-on.  of  shell  3.3;    max.  diam.  j^  mm. 

This  tiny  species  resembles  T.  distincta  and  T.  inodesta,  but  is  smaller, 
lore  slender  and  more  straight-sided.      The  peculiar  eave-like  manner  in 
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which  the  base  of  each  whorl  overhangs  tlie  suture  is  a  special  character.     It 
seems  to  be  a  very  rare  species. 

Triforis  terebrata  Heilprin. 

A  species  too  fragmentary  for  proper  determination,  and  yet  different 
from  any  of  the  preceding,  was  obtained  by  Burns  in  the  Chipola  marl.  It  is, 
perhaps,  identical  with  T.  terebrata  Heilprin,  from  the  Shiloh,  N.  Jersey,  marls 
(cf  Proc.  Acad.  Nat.  Sci.  1887,  p.  405),  with  a  careful  drawing  of  which  it  has 
been  compared.  It  bears  a  somewhat  distant  resemblance  to  a  large,  fine 
species  inadequately  described  and  inaccurately  figured  by  Meyer  under  the 
name  of  T.  tnajor.  Better  specimens  of  major  from  Walitubbee,  Miss.,  show 
that  its  characteristics  are  a  line  of  large,  rounded  nodules  near  the  posterior 
suture,  close  to  which  is  a  sharp,  somewhat  undulated,  elevated  line,  while  at 
a  little  greater  distance  from  the  last  is  a  smaller  row  of  spirall)'  compressed 
nodules  over  which  runs  a  sharp-edged,  elevated  line  ;  in  frcjnt  of  the  last  and 
forming  the  edge  of  the  anterior  suture  is  a  fine  spiral  line.  The  adult  base  is 
unknown;  the  young  have  it  flattened  with  radiating,  arcuate  stria;  and  the 
margin  deeply  grooved  or  rabbeted  so  that  the  central  region  stands  out  from 
the  whole  base  in  a  disk-like  manner.  This  species  must  reach  a  length  of 
20  and  a  diameter  of  4.5  mm.  It  has  been  referred  to  siniilis  Meyer  by  De 
Gregorio,  but  is  really  a  very  distinct  species,  though  this  could  not  be  learned 
from  Meyer's  work.  T.  similis  Meyer  of  the  Claibornian,  described  from  a 
wretchedly  worn  fragment,  appears  to  the  writer  to  represent  some  broken 
middle  whorls  of  a  species  of  which  the  apex  has  been  described  by  Meyer  as 
T.  bilineatus  from  the  Red  Bluff  Eocene.  The  former  name  would  best  be  re- 
tained, since  the  species  is  certainly  not  bilineate  in  the  adult. 

The  T.  nieridionalis  Meyer,  based  on  another  badly  worn  fragment,  ap- 
pears to  be  a  distinct  species ;  a  fragment  which  even  Meyer  found  too  bad  to 
name,  but  which  seems  to  be  a  part  of  a  young  nieridionalis,  has  been  named 
from  Meyer's  figure  T.  siniilis  var.  Meyeri,  De  Gregorio.  It  is  probal)ly  not 
connected  with  T.  similis. 

Triforis  distructus  Gregorio  is  a  lapsus  for  disliiictus  Meyer. 

In  the  Miocene,  beside  those  before  referred  to,  T.  bicostatiis  Conrad  (as 
of  Emmons)  is  not  a  Triforis,  but  a  Cerithiopsis,  probably  identical  with  C. 
Emersonii  Adams,  while  Ccrithiuni  {Sycliar)  monilifcrtnii  Conrad  is  Triforis 
fnelanura  Adams. 

From  the  Pliocene  of  Costa  Rica  Gabb  has  identified  the  /'.  Inrris-thoma 
of  Orbigny. 
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Superfamily  CERITHIACEA. 

Family  CERITHIOFSID.^i. 
Genus  SEILA  A.  Adams. 

Tin's  genus  is  well  separated  from  the  genuine  Cerithiopsis  by  characters 
found  in  the  soft  parts,  as  well  as  by  the  spiral  ribbing  which  seems  to  char- 
acterize the  shells.  The  animal  (of  5.  Aduttisii)  has  a  short,  broad  foot,  in- 
dented in  the  middle  line  in  front,  with  a  square-edged  mentum  nar- 
rower than  the  foot  and  e.Ktending  beyond  it ;  the  operculum  is  shaped  like  a 
Carinaria  shell  in  outline,  but  somewhat  narrower,  with  the  apex  free,  pointed 
and  turned  to  the  left.  The  attached  surface  of  the  operculum  is  deeply  con- 
cave, so  that  in  some  old  specimens  it  seems  hollow.  The  tentacles  are  very 
short  and  stout,  the  proboscis  seldom  protruded ;  there  is  no  muzzle  like  that 
of  Cerithuim.  The  jaw  is  composed  of  spade-shaped,  rather  large,  close-set 
horny  plates,  the  points  projecting.  The  rhachidian  tooth  is  sub-rectangular, 
wider  than  high,  with  two  widely  separated,  strong,  sharp  cusps,  and  a  much 
feebler,  .shorter  and  smaller  one  in  the  middle  line  between  them.  The  major 
lateral  is  oblong,  not  very  much  wider  than  high,  and  has  a  strong  recurved 
cusp  with  one  large  and  one  small  denticle  ;  the  outer  laterals,  higher  than 
wide,  have  two  denticles  at  the  point,  which  is  less  than  half  as  wide  as  the 
base;  formula  fi-  \   ■\-  \- 

The  group  appears  to  have  an  ancient  lineage.  Cerithiopsis  nioreaitensis 
Meek  from  the  Cretaceous  seems  to  belong  to  it,  while  C.  constricta  H.  C.  Lea 
represents  it  in  the  Eocene,  C.  claviihis  H.  C.  Lea  and  C.  annulatum  Km- 
nions  in  the  Miocene  ;  C.  Adamsii  Lea  in  the  Pliocene,  Post-Pliocene  and  re- 
cent seas.  Cinctella  Monterosato,  1884,  is  a  synonyme  o{  Seila  Adams,  1861, 
but  Loi'cmlla  Sars,  1878,  and  Laococldis  D.  &.  M.,  1874,  are  separated  by 
good  anatomical  characters,  the  latter  being  nearest  to  Seila. 

Seila  Adamsii  H.  C.  Lea. 

Cerithium  Emersonii  var.  C.  B.  Adams,  Boston  Journ.  N.  Hist.  ii.  p.  285. 

Cerithium  terebrale  C.  B.  Ads.,  Boston  Journ.  N.  Hist.  iii.  p.  320,  pi.  iii.  fig.  7,  1S40; 
Gould,  Inv.  Mass.,  276,  fig.  iSt,  1S41  ;  H.  C.  Lea,  Am.  Journ.  Sci.  -xlii.  p.  106,  1842  ;  I)e 
Kay,  New  York  Moll.,  p.  130,  pi.  viii.  fig.  172,  1S43  ;  not  of  Lamarck. 

Cerithium  Adamsii  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser.  ix.,  extras  p.  42,  1S45. 

Cerilhiiim  tercbellum  Adams,  Cat.  Coll.,  p.  19,  1847  ;  Sowerby,  Thes.  11.  p.  880,  pi.  clxxxiv. 
fig.  241,  iSsj. 

Cerithiopsis  terebcllum   Stm.,  Sh.  of  New  Engl.,  p.  45,  1851. 

Seila  terebrans  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  13S,  pi.  52,  fig.  5,  1889. 

Cerithium  annulatum  Emmons,  Geol.  Rep.  N.  Car.,  p.  269,  fig.  161,  1858. 

.''  Cerithium  clavulus  H.  C.  Lea,  Trans.  Am.  Plill.  Soc,  ix., extras  p.  42,  pi.  37,  fig.  89,  1845. 
Older  Miocene  of  the  Chipola  beds,  Florida,  Burns;  Newer  Miocene  of 

Virginia  and  North  Carolina,  Lea,  Emmons ;  Pliocene  of  the  Croatan  beds  of 

North  Carolina,  of  the   Waccamaw   beds  of  .South    Carolina,  the  Caloosahat- 
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chie,  Myakka  River  and  Shell  Creek  beds  of  Florida;  Post- Pliocene  of  the 
Eastern  United  States  and  the  Gulf  coast;  living  from  New  Bedford,  Mass., 
southward  to  Jamaica,  West  Indies,  eastward  to  Samana  Bay,  Santo  Domingo, 
and  westward  to  San  Antonio  Bay,  Texas. 

The  variety  attcnuata  Dall  has  nearly  the  same  distribution  as  the  t)'pe, 
except  in  the  extreme  North,  and  is  found  in  the  Chipola  beds.  It  differs  from 
the  type  only  in  its  smaller  size  and  slightly  more  cylindrical  form.  The 
differences  whicii  led  H.  C.  Lea  to  separate  his  C.  clavulus  from  the  recent 
form  are  proper  only  to  the  young,  and  may  be  found  in  the  young  of  the  re- 
cent specimens.  S.  constricta,  according  to  Meyer's  observations,  while  other- 
wise similar,  has  a  different  nucleus  from  the  later  form.s.  In  the  Eocene 
fossil  it  is  long  and  a.^ially  sculptured.  In  the  5.  Adainsii  it  is  smooth,  flat- 
sided  and  rather  acute-conical ;  in  the  closely  allied  ^.  triliiicata  Phil,  of  the 
Sicilian  Pliocene,  also  recent  in  the  Mediterranean,  the  nucleus  is  shorter  and 
more  swollen  and  irregular  than  that  of  the  S.  Adainsii,  while  in  the  form 
named  trilineata  from  the  Coralline  Crag  of  Britain  the  nucleus  is  very  short 
and  swollen  and  has  but  two  whorls,  the  first  smooth,  tiie  second  axially 
ribbed.  It  would  appear,  therefore,  that  we  have  to  do  with  at  least  tliree 
closely  related  but  probably  distinct  forms  from  the  Miocene  and  later,  while 
the  Eocene  form  is  quite  distinct.  Cerithiopsis  quadristriaris  Meyer  and  Al- 
drich  from  the  Eocene  of  Newton,  Mississippi,  seems  to  me  distinct  from  .V. 
constricta,  though  somewhat  similar  in  sculpture.  It  has  four  threads,  of 
which  the  inner  pair  are  smaller,  and  give  the  whorl  a  constricted  look  not 
seen  in  Meyer's  figure.     It  is  also  less  cylindrical  than  S.  Adamsii. 

There  is  no  question  as  to  the  identity  of  5.  annulatinn  Emmons  with 
the  recent  S.  Adamsii.  Adams,  when  he  found  his  specific  name  terebralc  had 
been  preoccupied,  suggested  tcrebcllnm,  which  was  adopted  by  Stimpson  and 
Sowerby,  but  H.  C.  Lea's  Adainsii  is  earlier  by  two  years,  his  paper  in  the 
Trans.  Am.  Phil.  Society  having  (as  we  have  discovered  after  much  search) 
been  published  early  in  1845,  though  read  in  1843. 

Genus  CERITHIOPSIS  Forbes  aiul  Haiiley. 

Subgenus  Eumeta  Morcli. 
Cerithiopsis  (Eumeta)  subulata  Montagu. 
Murex  siihii/alus  RIont.,  Test.  Brit.  Suppl.,  p.  115,  pi.  .\xx.  fig.  6,  1808. 
Cerithium  putictatiim  Philippi,  noti  Linn<-. 
Cerilhium  Emersonii  C  B.  Adams,    Host.   Journ.    N.    Hist.    ii.  p.  2.S4,  pi.  iv.  fig.  10,  1838; 

Gould,  Inv.  Mass.,  p.  275,  fig.  180,  1841. 
Cerilhium  bicoslala  Emmons,  Geol.  Rep.  N.  Car.,  p.  270,  fig.  162,  1858. 
Tti/oris  bicos/alus  Conrad,  Cat.  Mioc.  Sli.,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  p.  567. 
Cerithiopsis  subulata  Dall,  Blake,  Gastr.,   p.  2,^2,  pi.  \\.  fig.  4,  1S89;  Hull.  U.  S.  Nat.  Mus. 
No-  37.  P-  140.  p'-  52,  fig-  ii  1889. 

Newer  Miocene  of  North  Carolina,  Ivminons;  Pliocene  of  the  Caloosahat- 
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chie,  D.ill  :   living  along  the  coast  of  North  America  from  Cape  Cod  to  Yuca- 
tan, and  in  the  Antilles  to  Grenada,  in  2  to  i  5  fathoms. 

This  very  elegant  species  is  readily  recognized,  and  seems  to  be  rarer  in 
the  fossil  than  in  the  recent  state. 

Subgenus  Cerithiopsis  s.  s. 
It  ma\-  be  noted  that  the  figure  of  the  opercuhmi  of  this  genus  in  Forbe.s 
and  llanley's  British  Mollusca,  and  vvliich  is  copied  by  11.  and  A.  Adams  in 
the  Genera  of  Recent  Mollusca,  is  erroneous.      For  a  correct  figure  see  Jef- 
freys' British  Concholog}',  vol.  iv.,pl.  i\'.  fig.  5. 

Cerithiopsis  tubercularis  Montagu  var.  floridana  Dall. 

Pliocene  of  the  Caloosahatchie  beds;  living  on  the  coast  of  Florida  at 
Key  West,  Hemphill. 

This  form  differs  from  the  British  C-  tubcrciilaiis  in  being  more  inflated 
and  having  the  axial  sculpture  closer  and  more  prominent  than  the  .■spiral 
ridges.  The  recent  specimens  referred  to  it  differ  also  in  color,  having  the 
^uturai  region  dark  purplish  brown  and  the  peripheral  nodules  nearly  white, 
while  the  rest  of  the  shell  is  the  usual  dark  yellowish  brown.  It  is  possible  this 
shell  should  be  referred  rather  to  C.  Greenii  than  C.  hihcrcnlaris,  yet  it  seems 
intermediate  between  them.  Ceritliiiivi  Lordlyi  Gabb,  from  the  Pliocene  of 
Costa  Rica,  may  probably  prove  to  be  a  variety  of  titberadaris. 

Cerithiopsis  Greenii  C.  I?.  Adams. 

Ceri/hiiim    Greenii  C  B,  Ads.,  Bost.  Journ.  N.  Hist.  ii.  p.  2S7,  pi.  iv.  fig.  12,   1839;   Stimp- 

son,  Sh.  N.  Engl.,  p.  37,  1851. 
Bittium  Greenii  H.  and  A.  Adams,  Genera  Rec.  Moll.  i.  p.  2S7,  1854. 
Cerithiopsis  Greenii  \^a.\\,  Blake,  Gastr.,  p.  251,  18S9  ;  Bull.  U.  S.  Nat.  Mns.  No.  37,  p.  138, 

pi.  52,  fig.  2,  1889. 

Pliocene  of  the  Caloosahatchie  River,  Florida,  Dall  ;  Post-Pliocene  of 
Sankoty  Head,  Nantucket.  Verrill  ;  living  from  Prince  Edward's  Island  on  the 
north  to  Santo  Domingo  on  the  south,  and  west  to  San  Antonio  Bay,  Texas  ; 
also  at  Bermuda. 

This  species  appears  sufficiently  well  distinguished  from  the  C.  tubercu- 
laris both  in  shell  and  animal. 

Cerithiopsis  scariphus  n.  s. 
Plate  22,  figure  5. 

Pliocene  of  the  Caloosahatchie  beds,  rare;  Dall. 

Shell  small,  subcylindrical,  slender,  with  a  smooth  styloid  nucleus  of  about 
four  whorls  and  eight  or  nine  subsequent  whorls;  sculpture  of  a  posterior 
smaller,  two  peripheral  larger  and  one  smaller  ba.sal  revolving  ridges,  upon  the 
last  of  which  the  suture  is  wound,  reticulated  by  numerous  finer,  slightly  more 
crowded,  sharp,  axially  directed,  elevated  lines,  and  slightly   nodulous  at  the 
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intersections  ;  whorls  slightly  rounded,  base  smooth,  somewhat  excavated  ; 
aperture  subquadrate ;  pillar  and  canal  short,  simple ;  suture  very  distinct. 
Lon.  of  shell  4.75  ;    max.  diam.  1.2  mm. 

This  recalls  C.  tudoru/an's,  hut  is  smaller,  more  slender,  with  sharper  and 
finer  sculpture  and  a  different  base.  The  nucleus  is  proportionately  larger 
than  in  C.  tubcrcularis,  and  the  nodules  at  the  intersections  hardly  developed. 
Only  a  single  specimen  was  obtained. 

Section   Metaxia  Monterosato. 
Cerithiopsis  metaxse  Delia  Chiaje  var.  tseniolata  Dall. 
C.  melaxtr,  var.  tcetiiolata  Dall,  Blake,  Gastr.,  p.  256,  1889. 

Pliocene  of  the  Caloosahatchie  beds. 

A  single  fragment  of  this  very  interesting  form  was  found  in  the  marl. 

Cerithiopsis  Aldrichi  Meyer  appears  to  be  a  good  species  of  Metaxia.  It 
is  from  the  Red  Bluff  Eocene.  It  is  not  much  larger  than  C.  metaxa,  but  ex- 
hibits a  very  remarkable  character  in  having  five  or  six  nuclear  whorls  ex- 
hibiting very  beautiful  arcuate  striation.  No  other  species  of  the  group  has 
so  large  a  nuclear  part.  I  have  been  able,  through  the  courtesy  of  Mr.  Al- 
drich,  to  examine  Meyer's  types,  and  thus  to  clear  up  the  uncertainty  which 
has  hung  about  several  of  the  Cerithiacea. 

Cerithiopsis  {Lovciu-lla)  nassula  has  been  identified  by  Meyer  from  the 
type  of  Conrad  at  Philadelphia.  It  is  the  same  species  which  was  afterward 
described,  from  a  young  tip,  as  Cerithiopsis  Jacksoiieusis  Meyer.  In  this 
species,  as  in  many  others,  the  apical  whorls  are  more  rounded  than  the 
later  ones  of  the  same  specimen,  and  when  a  tip  with  a  few  apical  whorls  is 
compared  with  a  body-whorl  or  more  broken  off  the  other  end  of  the  shell, 
the  two  look  quite  different.  Fragments  of  large  specimens  from  Moody's 
Branch,  near  Jackson,  Miss.,  and  from  Newton,  Miss.,  were  afterward  identi- 
fied by  Meyer  with  his  C.  Aldrichi — a  singular  error,  since  the  two  belong 
to  different  subgenera.  Another  Lovetiella  much  resembling  C.  nassula  is  C. 
Laugdoni  Aldrich.  So  far  as  the  specimens  now  available  go,  I  hesitate  to 
unite  them  ;  nevertheless,  it  is  probable  they  will  eventually  be  regarded  as 
varieties  of  C.  nassula. 

Two  other  species  of  Cerithiopsis,  which  do  not  seem  to  be  described, 
appear  in  the  material  sent  by  Mr.  Aldrich,  who  will  name  them  later.  They 
are  both  F.ocenc  and  belong  to  the  typical  group  in  the  genus. 

It  is  probable  that  Trachyscluvtiiiim  Cossmann  is  synonymous  with  Metaxia. 
Cerithiopsis  alternata  Gabb,  from  the  Tcjon  Eocene  of  California,  judging  by 
the  figure,  might  be  referred  to  Metaxia. 

Beside  the  species  of  Cerithiopsis  mentioned  above,  I  find  in  the  litera- 
ture a  C.  bicostellatus  Conrad  which  has  not  been  figured  or  idcntifiably  de- 
scribed.    It  is  from  the  ICocene  of  .St.  Matthew's  parish.  Orangeburg  district, 


INSTITUTE    or    SCIENCE,    PHII.ADEU'HIA.  27I 

South  Carolina,  and  was  described  as  a  Ceritliinin  as  follows:  "Turretcd; 
volutions  eiglit  or  nine,  angular  and  carinatcd  below  the  middle;  body-whorl 
bicarinated.  Length,  j."  C.  claibornensis  Conrad  appears  to  be  a  fragment  of 
a  Ceritliiuiii.  C.  solitaria  Conrad  is  a  Cerithiuin  and  not  a  Ceritliiopsis.  De 
Gregorio  refers  Cerithiuin  tovibigbeensis  Aldrich  to  solitaria,  but  the  figure  of 
the  latter  does  not  at  all  resemble  Aldrich's  shell.  The  above  arc  all  Eocene 
forms.  C.  orcgoncnsis  Conrad  was  first  recorded  as  an  unidentifiable  fragment 
by  that  author,  who  at  a  later  date  named  his  own  extremely  bad  figure  of  it. 
It  is  uncertain  whether  it  came  from  the  Eocene  or  the  Miocene  Astoria  bed, 
as  Conrad  had  fossils  from  both  and  did  not  discriminate  them.  C.  Emmonsi 
Conrad,  from  the  Miocene  of  North  Carolina,  is  a  Columbellid  belonging  to 
Seminella  or  ^5c/'?«,  which  was  figured  as  an  unnamed  species  of  Cerithiuin 
by  Emmons.  From  the  California  Pliocene  Carpenter  has  described  a  Cerithi- 
opsis  assiiniiata,  and  from  the  Costa  Rica  clays  of  the  same  age  a  species  has 
been  described  as  Cerithiuin  liinonensis  Gabb  which  appears  to  be  a  Cerithi- 
"Psis.  Another  species  described  in  Gabb's  posthumously  published  paper 
under  the  name  of  Cerithiuin  caribbcBuin  recalls  Ceritliiopsis,  but  is  probably  a 
species  of  Oscilla.  His  Cerithiuin  inoenensis  is  an  Alaba  not  far  from  A.  ter- 
varicosa  Adams. 

Family  CERITHIID.-E. 
Genus  BITTIUM  (Leach  MS.)  Gray. 

I  have  not  been  able  to  confirm  Monterosato's  supposition  that  this  name 
liad  been  used  for  a  genus  of  Crustacea,  either  before  or  after  1847,  and  con- 
clude that  some  mistake  has  misled  him.  At  all  events,  one  can  reasonably 
claim  tiie  right  to  retain  the  name  until  the  preoccupation  of  it  is  established 
by  definite  citations. 

This  group  includes  a  variety  of  small  Cerites  which  have  no  posterior 
notch  to  the  aperture  and  no  defined  canal ;  the  outer  lip  is  patulous  and  the 
last  whorl  usually  contracted  and  overhung  by  its  predecessor.  The  species 
are  extraordinarily  variable  in  sculpture,  the  typical  forms  are  varicose,  but 
the  majority  are  not  distorted  by  the  varices,  which  are  frequently  feeble  and 
few  in  number.  Some  species  like  B.  alternatuin  Say  liave  the  varices  so 
thin  that  they  are  only  visible  as  an  impressed  line.  Diastovia  differs  from 
Bittium  by  having  a  notch  or  feeble  posterior  canal  in  the  outer  lip.  Some 
short,  ovoid  species  like  Sandbergcria  valinoncioisiensis  Cossmann  are  almost 
Rissoid  in  form.  That  author  has  referred  them  to  Sandbergeria  as  a  section 
Aneurychilus,  but  to  the  writer  they  seem  rather  more  closely  related  to  Bit- 
tium. Alaba  is  another  form  which  differs  from  Bittium  in  but  few  characters. 
Litiopa  is  much  modified  by  its  pelagic  habit,  but  with  Alaba  forms  a  group 
which  can  hardly  be  regarded  as  far  distant  from  the  Cerithiidce.  The  sec- 
tions and  subgenera  into  which  the  Lamarckian  Cerites  have  been  divided, 
subtraction    made  of  forms   like    Triforis  and    Ceritliiopsis,  are   not  separated 
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from  one  another  by  any  trenchant  differences,  but  are  merely  conveniences 
for  dividing  an  overloaded  genus.  Some  small,  slender  and  delicate  forms 
referred  to  a  subgenus  under  Alaba  by  Adams  with  the  name  Stylifcriiia,  are 
probably  closer  to  Bittiiim  than  to  typical  Alaha. 

Bittium  chipolanum  n  s. 
Plate  21,  figure  15. 

Older  Miocene  of  the  Chipola  beds,  Burns. 

Shell  acute,  with  four  larval,  at  first  smooth,  afterward  spiral!}'  threaded, 
rounded  whorls,  and  about  ten  subsequent  flattened  whorls,  widest  imme- 
diately behind  the  suture  ;  surface  spirally  grooved,  with  the  interspaces  wider 
than  the  grooves,  and  one  especially  wide  one  usually  at  the  periphery; 
transverse  sculpture  of  about  sixteen  nearly  straight,  rounded  riblets,  usually 
beginning  in  front  of  the  suture  and  growing  wider  and  stronger  to  the  periph- 
ery, where  they  cease  abruptly,  or  they  may  be  obsolete  or  entirely  absent; 
they  are  usually  faint  or  absent  on  the  last  whorl,  even  when  they  are  strong 
on  the  rest  of  the  shell ;  base  strongly,  spirally  grooved  and  threaded,  with  a 
single  swollen,  ill-defined  varix  about  half  a  turn  behind  the  outer  lip;  there 
are  no  varices  on  the  other  whorls  except  in  rare  cases ;  suture  distinct, 
applied  below  the  periphery  so  that  a  single  thread  intervenes  behind  the 
suture  and  in  front  of  the  ends  of  the  ribs ;  canal  short,  straight,  wide,  shal- 
low; outer  lip  thin,  not  reflected;  inner  lip  slightly  callous  ;  pillar  somewhat 
curved,  slender;  throat  slightly  or  not  at  all  Urate.  Lon.  of  shell  13.O;  max. 
lat.  3.75  mm. 

Bittium  chipolanum  var.  Burnsii  Uall. 
I'late  21,   figure   18. 

Shell  more  slender,  with  several  varices.      Lon.  13.5  ;  ma.K.  lat.  3.0  mm. 

This  form  has  variations  in  the  transverse  sculpture  similar  to  the  type, 
but  the  last  whorl  is  proportionally  smaller  and  the  spire  more  slender  and 
drawn  out.     Both  appear  to  be  extremely  abundant  in  tlie  Chipola  beds. 

Bittium  permutabile  n.  .s. 
Plate  21,  figure  17. 

Older  Miocene  of  the  Chipola  beds.  Burns. 

Shell  acute,  witii  two  very  minute,  smooth,  naindctl  nuclear  whorls  and 
about  ten  subsequent,  also  rounded,  whorls,  with  the  jjeriphery  almost  mid- 
way between  the  sutures;  suture  closely  appressed,  distinct,  not  niarginate, 
varices  irregular,  generally  two  or  three  in  number,  distributed  along  the 
spire;  spiral  sculpture  of  numerous  fine,  close-set,  sometimes  alternated,  . 
rounded  threads;  transverse  sculpture  of  about  nine  prominent,  rounded  rib- 
lets,  bigger  at  the  periphery,  narrowing  and  becoming  feeble  each  way  toward 
the  suture;    base  spirally   threaded,  aperture   with  a  feeble  canal,  short  and 
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twisted  pilhir  and  iion-lirato  throat ;  outer  lip  tliin,  simple,  arched  forward; 
inner  lip  slightly  washed  with  callus;  last  varix  strong  and  prominent.  Lon. 
of  shell  13.5  ;  max.  lat.  3.75  mm. 

This  species  difTers  from  the  preceding  by  its  more  rounded  whorls, 
fewer  and  much  more  prominent  ribs,  and  slenderer  spire;  the  last  whorl  also 
is  proportionately  smaller.     It  was  rather  abundant  in  the  marl. 

Bittium  Cossmannii  11.  s. 
Plate  21,  figure  16. 

Older  Miocene  of  the  Chipola  beds,  Burns. 

Shell  subconic,  with  two  and  a  half  smooth,  rounded  nuclear  whorls  and 
six  or  seven  rapidly  increasing,  inflated  subsequent  whorls  ;  varices  numerous, 
usually  two  or  three  on  each  of  the  larger  whorls,  with  three  small,  periph- 
eral, wavelike,  transverse  riblets  between  each  pair  of  varices,  or  the  riblcts 
may  be  obsolete  ;  spiral  sculpture  of  fine  striae  with  wider  interspaces,  form- 
ing fine,  flattish  threads,  with  one  wider  flat  thread  just  in  front  of  the 
periphery,  and  in  advance  of  that  one  another  on  which  the  suture  is  wound ; 
•suture  very  distinct,  deep,  sub-appressed ;  periphery  nearer  the  anterior 
^uture ;  base  spirally  threaded,  rounded  ;  aperture  wide,  pillar  very  short 
and  feeble,  canal  short,  wide;  outer  lip  arched,  slightly  thickened,  not  Urate 
within,  a  thin  wash  of  callus  on  the  inner  lip.  Lon,  of  shell  i  i.o;  max.  lat. 
5.5  mm. 

This  species  recalls  Mi-sostoinn,  but  is  obviously  a  Bittium.  It  is  the 
largest  and  most  inflated  species  of  the  group.  The  body-whorl  is  remarka- 
bly large  and  the  varices  numerous.  It  was  found  rather  abundant,  though 
only  one  fully  adult  specimen  was  collected,  from  which  the  figure  has  been 
drawn.  It  is  respectfully  dedicated  to  M.  Cossmann,  of  Paris,  France,  whose 
distinguished  researches  on  the  Parisian  Kocene  are  well  known. 

Bittium  annettse  11.  s. 
Plate  20,  figure  3. 

Newer  Miocene  of  the  Cape  F'ear  River,  North  Carolina,  C.  W.  Johnson. 

Shell  small,  with  two  nearly  smooth  larval  whorls  and  about  seven  sub- 
sequent, sharply  sculptured  turns;  spiral  sculpture  of  about  six  flattened 
threads  with  narrower  interspaces  on  the  base,  behind  that  on  the  last  whorl 
five  sharply  elevated  threads  with  wider  interspaces;  on  the  preceding  whorls 
three  of  these  persist,  sometimes  showing  the  others  faintly,  intercalated; 
these  are  crossed,  except  on  the  base,  by  sharp  riblets  of  about  equal  size, 
equally  spaced,  and  somewhat  nodulous  at  the  intersections;  the  lines  of 
growth  are  quite  distinct.  The  transverse  ribbing  stops  short  of  the  sutures, 
which  consequently  have  a  channelled  appearance,  though  really  closely 
appressed ;  there  is  a  single  obscure,  swollen  varix  behind  the  outer  lip 
about  one-third  of  a  turn  ;  base    rounded,  aperture  subovate ;  outer  lip  thin. 
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its  posterior  angle  sharp  ;  pillar  thin,  passing  into  the  peristome  almost  in- 
sensibly;  canal  obsolete,  a  thin  callus  sometimes  spread  o\er  the  body.  Lon. 
of  shell  5.75  ;  max.  lat.  2.5  mm. 

This  species,  though  larger  and  more  sharply  sculptured,  is  obvioush- 
the  precursor  of  B.  alternatum  Say  of  the  Post- Pliocene  and  recent  fauna. 

Bittium  podagrinum  n.  s. 
Plate  21,  figure  12. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and 
Willcox. 

Shell  small,  swollen,  with  three  small,  inflated,  smooth  and  polished  nuclear 
and  four  rapidly  increasing  subsequent,  reticulated  whorls,  the  last  third  of  the 
last  of  which  is  contracted  so  as  to  be  smaller  than  tlie  antecedent  coil  of  the 
shell  ;  spiral  sculpture  of,  on  the  body-whorl,  about  four  obscure  grooves, 
separating  wider,  somewhat  rounded,  flattish  interspaces,  and  cutting  more  or 
less  distinctly  the  numerous  flattened,  straight  riblets  which  cross  from 
suture  to  suture,  sometimes  nodulated  at  the  intersections,  but  more  com- 
monly flattened  ;  upper  whorls  of  the  spire  flattened,  the  penultimate  wliori 
swollen,  the  last  whorl  contracted  in  its  later  half,  which  is  destitute  of  riblets 
and  shows  an  obscure  varix ;  base  spirally  sulcatc  or  sometimes  nearly 
smooth  ;  aperture  ovate,  oblique,  the  inner  lip  raised  and  nearly  continuous 
with  the  peristome;  canal  practically  obsolete ;  pillar  not  distinct  from  the 
raised  labrum  ;  outer  lip  thin,  simple  ;  throat  non-lirate  ;  suture  very  distinct. 
Lon.  of  shell  4.75  ;  max.  lat.  2.75  mm. 

This  curious  little  species  varies  in  obesity,  but  always  has  a  swollen 
look.  It  would  probably  be  referable  to  Aneiirychiliis,  if  that  be  regarded 
as  a  section  of  Bittium. 

Bittium  (Diastoma?)  varium  Pfeifler. 

Cerithtnn  varium  Pfr.,  Arcli.  f.  Naturg.  1840,  p.  256,  No.  139. 

Cerithium  j;i/>beruliim  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.  1845,  p.  5  ;  Shy.,  Thes.,  p. 

876,  No.  iiS,  figs.  210,  2U. 
Jiiltium   varium  Morcli,  Mai.  Blatt.  xxiii.  p.  g6,  1.S76;  Dall,  Hull.  U.  S.  Nat.   Mus.  No.  37, 

p.  140,  1889. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and 
Willcox;  Post-Pliocene  of  North  Beach,  Florida,  Dall.  Living  from  Chesa- 
peake Bay  to  St.  Thomas,  W.  Indies,  Dall,  Krebs,  Adams,  etc. 

This  species  is  frequently  confounded  with  B.  alternatum  (or  ni<^riiiit). 
Its  obliquely  set  mouth,  angulated  at  both  ends,  especially  behind,  has  sug- 
gested that  it  may  properly  be  referred  to  Diastoma,  but  this  state  of  the 
shell  is  confined  to  fully  grown  adult  specimens  ;  the  young  show  nothing  of 
the  posterior  sinus. 
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Bittium  I  Styliferina  ?l  priscum  Dall. 
Plate  I  r,  figure  6. 
Part  I.  p.  189,  pi.  xi.  fig.  6,  iSgo. 

Older  Miocene  of  the  Orthaulax  bed  at  Tampa,  I'^lorida,  .Sliepaid  and 
Dall. 

Shell  small,  slender,  the  specimens  decollate;  the  remainder  shows 
seven  rounded  whorls  with  a  distinct  suture,  two  or  three  raised  spirals  on 
the  whorls  and  three  more  on  the  base.  These  are  crossed  by  a  variable 
number  of  slightly  arched  riblets,  which  are  frequently  nodulous  at  the  inter- 
sections ;  in  the  perfect  state  these  nodules  were  sometimes  very  prominent ; 
aperture  short,  rounded,  with  an  obsolete  canal,  reflected  inner  lip  with  a  chink 
behind  it;  a  short  and  obscure  pillar  and  a  short,  thin,  sigmoid  outer  lip 
without  lirae.    Lon.  of  shell  figured  7.0;  max.  diani.  2.75  mm. 

This  species  is  represented  only  by  siliceous  pseudomorphs,  which  are 
not  \ery  satisfactory  in  so  small  a  shell ;  but  from  the  fragments  collected  it 
seems  different  from  any  of  the  Chipola  species.  The  specimen  figured  was 
defective  in  the  region  of  the  pillar;  subsequently  collected  specimens  give 
the  characters  of  the  canal  and  outer  lip.  It  seems  to  have  run  through  a 
range  of  sculpture-variation  very  similar  to  that  exhibited  by  the  species 
previously  described.  It  would  seem  to  have  been  in  the  ancestral  line  from 
such  species  as  B.  boiplex  and  B.  Adanisi  Dall. 

Bittium  (Styliferinai  boiplex  n.  s. 
Plate  21,  figure  14. 

Chipola  older  Aliocene,  Burns. 

Shell  small,  slender,  acutely  pointed,  strongly  sculptured,  witli  two 
minute,  smooth  and  ten  subsequent  rounded  whorls;  earlier  whorls  with  only 
spiral  sculpture,  which  later  becomes  sharp,  elevated  threads  alternating  in 
strength,  with  three  strong  spirals  on  the  base,  on  the  posterior  of  which  the 
distinct,  appressed  suture  is  applied  ;  the  spiral  sculpture  crosses  numerous 
concavel}--arched  riblets,  which  may  be  strong  or  obsolete;  there  are  also 
numerous  well-marked,  rounded  varices  irregidarly  distributed  both  in  posi- 
tion and  number ;  the  whorls  are  well  rounded,  the  aperture  ovate,  with 
hardly  a  trace  of  canal ;  a  short,  arched  pillar,  thin,  siinple  outer  lip,  and  no 
lirations  in  the  throat.     Lon.  of  shell  8.5  ;   max.  diam.  1.75  mm. 

This  is  one  of  those  forms  which  unite  sections  together,  showing  char- 
acters of  Alaba,  Bittium  and  Styliferina,  impartially  mixed.  It  is  without 
doubt  of  the  same  stock  as  B.  Adanisi  Dall  and  B.  cerithidioides  Dall,  and  re- 
calls Bittium  Kceneni  Meyer,  of  the  Jackson  and  Shell  Bluff  Eocene.  The 
latter  is,  however,  much  smaller,  if  Meyer's  account  be  based  on  a  mature 
individual,  and  B.  Adamsi  is  also  smaller  and  has  a  smoother,  more  regular 
and  somewhat  different  sculpture. 

B.  boiplex  varies  in  slenderness  and  in  the  relative  strength  of  the  different 
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elements  which  make  up  its  sculpture,  as  do  all  the  species  of  this  group.     It 
appears  to  be  very  common  in  the  Chipola  marl. 

Bittium  I  Styliferina  I  cerithidioides  Dall. 

Plate  16,  fiyure  N. 

Bittium  {Alabaf)  cerithidioides  Dall,  Blake,  Gastr.  Rep.,  p.  25S,  Mar.,   1SS9  ;  U.  S.  Nat. 

Mus.  Bull.  37,  p.  140,  1SS9. 
Compare  Chevmitzia  dubia  Orbigiiy,  Moll.  Cuba,  i.  226,  t.  xvii.  figs.  4,  6,  1842. 

Older  Miocene  of  Bovvden,  Jamaica,  W.  I.,  Bland  in  Nat.  Museum  ;  Plio- 
cene of  the  Caloosahatchie,  Florida,  Uall,  and  Costa  Rica,  Gabb ;  Post-Plio- 
cene of  Simmons's  Bluff,  South  Carolina,  Burns  ;  living  from  Cape  Lookout, 
North  Carolina,  to  Samana  Bay,  Santo  Domingo,  U.  S.  Fish  Commission. 

This  elegant  little  shell  passes  unchanged  from  the  older  Miocene  to  the 
present  day.  I  have  not  been  able  to  compare  a  specimen  of  Orbigny's 
species,  which  is  obviously  one  of  the  same  group,  but  it  appears  to  be  more 
slender  and  with  fewer,  less  inflated  whorls  in  the  same  length,  if  his  figure  is 
to  be  trusted.  He  speaks  of  finding  it  not  only  in  tiie  Antilles,  but  also  at 
Rio  Janeiro,  and  it  may  be  that  there  has  been  a  confusion  between  two 
species,  one  Brazilian  and  one  Antillean,  and  that  a  Brazilian  specimen  was 
selected  for  figuring.  Bittium  canaliciilatiiin  Gabb,  from  the  Pliocene  of  Costa 
Rica,  is  very  similar. 

Bittium  I  Styliferina)  Adamsi    Dall. 

Bittium  {Alaba)  Adamsi  Uall,  Blake,  Gastr.  Rep  ,  p.  25.S,  Mar.,  iSSg  ;  Bull.  U.  S.  Nat.  Mus. 
37,  p.  140,  1889. 

Pliocene  of  the  Caloosahatchie  and  .Shell  Cieck,  Florida,  Dall  and 
Wilicox;  living  from  Cape  Hatteras,  Noitli  Carolina,  to  Haiti,  W.  I.,  in 
moderate  depths  of  water. 

This  species  has  the  size  and  form  of  B.  cerithidioides,  with  the  sculpture 
of  B.  boiplex.  It  is  not  unlike  B.  asperoides  Gabb,  from  the  Costa  Rica  Plio- 
cene. Bittium  Kceneni  Meyer  (Alabama  Geol.  Rep.,  p.  70,  pi.  2,  f.  1 2,  1886)  is  an 
analogous  species  from  the  Eocene  of  tiie  Jackson  group,  in  which  tlie  rib- 
bing is  more  oblique  and  nodulous  and  the  shell  itself  very  much  smaller. 
It  bears  a  suspicious  resemblance  to  Melanin  claiborncnsis  Heilprin,  1879. 
Other  species  of  Bittimn  from  the  Tertiary  of  North  America  are  Cerithiiim 
Collinsii  Gabb  and  C.  triscriale  Gabb,  from  the  Pliocene  of  Costa  Rica. 
Cliemnitzia  modesta  Orb.,  referred  by  Gabb  to  Bittium,  is  a  Tuibonilla. 
Cerithium  ciirtiim  II.  C.  Lea  may  be  the  tip  of  a  small  Bittium,  but  is  hardly 
recognizable.  Bittium  costatum  Gabb,  from  the  Pliocene  of  Costa  Rica,  ina)' 
be  a  valid  species. 

Genus  CERITHIUM  BruKuicre. 
Cerithium  Brug»ii-re,  Enc.  Melh.  1789,  iion  Lamarck,  1799. 

The  subdivisions  into  which  this  group  liave  been  divided  are  worthy  of 
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more  extended  coinpaiati\e  stud\-  than  they  have  received,  but  it  cannot  be 
attempted  here.  I  may  observe,  however,  that,  in  sorting  over  large  numbers 
of  specimens  of  one  species,  either  recent  or  fossil,  it  will  be  noticed  that 
there  are  two  sets  as  it  were,  otherwise  similar,  one  much  more  slender  than 
the  other.  This  may  be  a  sexual  difference  ;  it  is  observable  in  Bittium  and 
5<v/<»  also.  The  principal  variations  of  the  species  are  :  ist,  size,  there  being 
in  almo.st  zwy  large  lot  a  few  or  possibly  many  dwarfs,  otherwise  similar — re- 
calling the  difference  of  size  in  Cyprcca  ;  2d,  in  the  intensification  of  (rt)  the 
tran.s\erse  wavy  sculpture,  which  in  any  species  which  has  it  may  be  strong, 
weak  or  wholly  absent;  {Ij)  the  nodulations  or  tessellations  of  the  primarj- 
spiral  bands  or  revolving  ridges,  which  vary  in  the  same  species  from  obso- 
lete to  very  sharp  and  prominent ;  (r)  the  prominence  of  the  primary  bands, 
which  is  very  variable,  apart  from  the  nodules  they  may  bear.  The  secondary 
fine  striation,  as  in  Bucciiuim,  is  much  more  constant  in  its  features  than  the 
coarser  sculpture. 

The  scarcity  of  Cerites  in  the  American  Tertiary  has  been  noted  as  a 
characteristic  of  the  fauna,  but  this  is  due  rather  to  our  ignorance  of  the  Terti- 
ar\-  faunas  of  North  America  than  to  a  real  absence  of  species  of  Cerithiiim. 
Some  enormous  species  are  found  in  the  early  Eocene  Prairie  Creek  beds,  but 
they  are  badly  preserved  and  have  only  lately  been  recognized  as  Cerites.  It 
is  probable,  however,  that  no  such  thick  beds  of  species  of  this  genus  as  arc 
found  in  exotic  Eocene  strata  occur  in  the  American  Tertiary. 

Quite  a  number  of  fossils  have  been  referred  to  Cerithiiim  in  the  Ameri- 
can faunjE  which  appear  to  belong  elsewhere.  Thus  Ceritlmim  {Ccrithided) 
agnotuvi  and  C.  persuvi  de  Greg.,  C.  striatum  Lea  and  its  synonymous  Proto 
vctusta  Conrad,  are  not  Cerites,  but  are  apparently  species  of  Psciidotnelania. 
C.  dislocatum  Say  and  C.  carolinensis  and  iinilineatmn  Conrad  should  be  re- 
'.erred  to  Tcrebra.  C.  Fremonti,  7iodidcsiim  and  tenerum  Hall,  from  brackish- 
water-beds  of  the  West,  collected  on  Fremont's  expedition,  are  Mclanians  of 
the  genus  Goniobasis,  as  is  probably  Cerithiinn  tcxanum  Ileilprin. 

To  the  Melanians  also  must  be  referred  the  Covipsoplciira  trinodosa 
(---  Sea/aria  trigcmmnta  Conr.)  of  Conrad,  which  is  a  Goiiiodasis  and  has  noth- 
ing to  do  with  Scala. 

To  Cerilhidca  proper  must  be  referred  C.  ealifornicum  Haldeman  and  C. 
sacrati/m  Gould  of  California.  C.  misgum  de  Greg,  from  Claiborne  is  a  frag- 
ment of  an  Astyris,  and  C.  initurum  of  the  same  author  the  tip  of  an  Anachis. 
C.  lucrosiim  de  Gregorio  is  regarded  by  that  author  as  identical  with  C.  agiio- 
tum.  C.  dadalcuin  H.  C.  Lea  is  a  Turbonilla;  C.decisum  and  incdialc  of 
Conrad,  miserable  fragments  which  that  writer  afterward  referred  to  F/«//.f; 
C.  siliccum  Conrad  is  doubtfully  referable  to  Cerithiiim,  and  C.  sagenida  Con- 
rad (in  Morton's  Synopsis,  App.)  is  a  list-name  for  which  no  figure  or  descrip- 
tion is  extant.     Cerithiiim  coniiitum  Heilprin  is  a  Pyrazisinus. 

A  group  of  very  interesting  species   which   can   hardly  be  said   to  be 
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established  have  been  described  from  the  Haitian  Miocene  b\'  Gabb,  v\ho 
has  given  brief  diagnoses,  but  no  figures.  They  are  C.  dentilabnmi,  domitii- 
cense,  niicrolineatinn,  obesum,  prismaticum,  simplex,  suprasnlcahini,  iurriculum, 
vennstum  and  Yaquensis.  C.  uniseriale  Sowerby,  also  from  Santo  Domingo,  has 
been  figured  by  Guppy,  and  is  included  in  Gabb's  list,  where  C.  picUini  Wood 
and  C.  plebciiim  Sowerby  (the  last,  with  C.  obesum,  also  figured  by  Guppy) 
also  find  a  place.  Gabb  has  also  described  a  C.  laevinscidmn  from  Peru,  and 
a  C.  mexicaniDit  from  the  Cretaceous  of  Sonora. 

These  eliminations  made,  we  have  left  for  the  Tcrtiar)-  of  the  United 
States  only  the  following-described  species  :  Eocene,  C.  georgiaiuiui  Lyell 
and  Sowerby,  from  North  Carolina  ;  C.  solitarinm  Conrad,  C.  vinctum  Whitfield 
sp.,  C.  Whitfield  Heilp.  and  C.  {Potamides)  toinbigbecnsis  Aidrich,  from 
Alabama;  Miocene,  C.  precursor  V{e'\\^\\n,  from  the  Orthaulax  bed,  Tampa, 
Florida;  C.  hillsboroensis  Heilprin,  from  the  Tampa  Orbitolite  bed;  I'lid- 
cene,  C.  ornatissimum  Heilprin  and  C.  atraUim  Born,  from  Florida;  and  a 
few  Post-Pliocene  and  recent  species.  To  this  meagre  catalogue,  as  will  be 
seen,  substantial  additions  will  be  made  in  the  present  paper. 

Cerithium  georgianum  Lyell  and  Soueiby. 
C.  georgianum  L.  and  S.,  Quart  Jouni.  Geol.  Soc,  i.  p.  439,  1845.     Figured. 

Uppermost  Koccne  (or  lowest  Miocene)  betl  of  Jacksonboro',  Scriven 
County,  Georgia  ;  older  Miocene  of  the  Orthaulax  bed.  Ballast  Pt.,  Tampa 
Bay,  Florida,  Dall. 

Two  specimens  of  a  fossil  which  seems  to  differ  but  slightly  fion) 
Sowerby 's  description  in  Lyell's  paper  were  found  at  Ballast  Point.  Unfortu- 
nately, the  aperture  is  imperfect  in  one  and  wholly  wanting  in  the  other.  The 
principal  point  of  difference  is  that  C.  georgiana  is  described  as  having 
"rather  obsolete"  transverse  ribs,  while  the  Tampa  specimen  lias  the  ribs 
fairly  well  marked.  But  we  all  know  that  this,  especially  in  Cerithium,  is  a 
variable  character.  As  Sowerby's  description  and  figure  are  not  accessible 
to  many,  I  give  a  brief  diagnosis  of  the  species.  Shell  often  or  more  whorls, 
with  about  two  varices  on  each,  rather  regularly  disposed  on  each  side  of  the 
shell ;  between  each  two  varices  are  5-7  narrow,  fle.xuous,  rounded,  little- 
elevated  ribs,  which  cross  the  whorls  from  suture  to  suture,  or  may  be  obsolete 
in  front  of  the  periphery;  the  spiral  sculpture  on  the  spire  is  composed  of 
three  primary  spirals  on  the  middle  of  the  whorl,  with  wider  interspaces,  each 
occupied  by  a  small  intercalary  thread ;  behind  the  posterior  primary  spiral 
are  three  small  threads  next  the  suture;  whorls  rounded,  suture  appresscd  ; 
on  the  base  are  three  or  four  more  [)rimary  spirals,  which,  with  the  three 
above  the  periphery,  become  much  elevated  on  the  last  half  of  the  last 
whorl,  while  the  transverse  sculpture  on  the  last  whorl  is  feeble  or  obsolete; 
the  base  and  aperture  somewhat  resemble  the  .same  parts  in  C.  muscariivt  .Say; 
where  the  transverse  and  spiral  sculpture  intersect,  the  spiials,  which  overrun 
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the  Others,  become  prominent  and  sharp,  though  not  exacti)'  nodulous.     Alt. 
of  shell  about  30  ;  max.  diam.  10  mm. 

I  have  elsewhere  in  this  paper  given  my  reasons  for  supposing  the  Jack- 
sonboro'  horizon  to  be  early  Miocene  rather  than  Eocene,  as  supposed  by 
Lyell,  yet  in  any  case  it  lies  close  to  the  border-line  between  the  two  periods. 

Cerithium  caloosaense  Dall. 

Plate  15,  figures  g,  11  ;   var.,  ri  b. 

Cerithium  ornalissimum  Heilprin,  Trans.  Wagn.  Inst.  i.  p.  90,  pi.  S,  figs.  18,  18  a,  1887.  Not 
of  Deshayes,  M^ni.  Soc.  G60I.  de  France,  t.  4,  p.  320  ;  t.  5,  p.  41,  pi.  17,  f.  10,  1842,  and 
Pictet,  Terr.  Cret.  de  St.  Croix,  p.  290,  pi.  71,  f.  10,  1862. 

Pliocene  of  the  Caloosahatchie  beds  and  Shell  Creek,  Willcox. 

This  fine  species  has  two  very  minute  nuclear  whorls,  which  are  nearly 
■-inooth,  followed  by  23  slowly  enlarging  subsequent  turns.  It  reaches  a 
length  of  80  mm.,  with  a  maximum  diameter  of  2 1  mm.  The  slender 
(?  male)  form  measures  68  by  15.5  mm.  It  has  the  aperture  of  a  Veriagus,  but 
is  totally  destitute  of  any  ridge,  groove  or  eminence  on  the  pillar  from  the 
beginning.  Its  characteristic  features  are  (i)  a  fine,  sharp  grooving,  covering 
most  of  the  shell  ;  (2)  a  thickened  spiral  band  in  front  of  the  suture,  especially 
on  the  last  whorl,  followed  by,  counting  forward,  smaller  primary,  usually 
nodulous  bands  grouped:  2,  3,  then  a  groove  circumscribing  the  base,  2,  i,  i, 
to  the  canal ;  between  tlie  primaries  are  secondary  rounded  threads,  merging 
variably  into  the  general  striation,  and  frequently  wavy;  (3)  transverse,  often 
strong  but  obscurely  defined  waves  to  the  number  of  about  thirteen  on  the  penul- 
timate whorl ;  these  may  be  nearly  obsolete  ;  they  begin  in  front  of  the  suture 
and  e.Ktend  more  than  half  way  across  the  whorl.  The  nodulations  on  the 
smaller  primaries  may  be  wavy,  sharp  and  squarish,  or  rounded  and  beadlike  ; 
in  the  variety  Hcilprini  (fig.  1 1  b)  they  are  absent  from  the  spire  and  few  and 
feeble  on  the  last  whorl.  Until  a  large  number  are  compared,  the  extremes 
seem  very  distinct,  but  the  gradations  from  one  to  the  other  form  a  continuous 
series.  The  specimen  of  the  variety  figured  is  enlarged  on  the  plate  ;  it  meas- 
ures 40  mm.  long  (slightly  decollated)  and  1 1  mm.  in  diameter. 

This  is  one  of  the  finest  species  known  from  our  Tertiary,  though  there 
is  a  form  known  chiefly  by  imperfect  molds  in  the  Ocala  limestone  that  must 
have  nearly  equalled  it  in  beauty  and  size. 

The  name  proposed  by  Prof.  Heilprin  being  preoccupied  by  a  valid 
species  described  from  the  Gault  of  France  by  Deshayes,  I  have  supplied 
another. 

Cerithium  ocalanum  n.  s. 

From  the  Orbitoides  limestone  at  Martin  Station,  Florida,  in  the  form  of 
silicious  pseudomorphs  ;  from  the  nummulitic  limestone  of  Ocala,  Florida,  in 
the  form  of  molds,  collected  by  Joseph  Willcox,  Esq. 

Shell    large,  pointed,   many-whorled,  somewhat  distorted  by    numerous 
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swollen  varices;  spiral  sculpture  of  from  three  to  five  primary  ridges,  which 
are  smooth  over  the  varices,  but  elsewhere  generall)' beaded  ;  between  tliese 
are  smaller  secondary,  often  wavy,  threads,  separated  from  the  adjacent  prima- 
ries by  one,  two,  or  even  three  extremely  fine  simple  tertiary  threads.  The 
varices  number  at  least  one  to  the  whorl,  they  are  prominent  and  swollen,  but 
not  sharply  defined ;  they  grow  narrower  as  the  shell  becomes  more  nearly 
adult.  The  base  is  spirally  threaded  with  faint  beading,  the  pillar  smooth  and 
without  plait  or  groove,  the  canal  distinct  and  recurved  ;  the  sutures  are  dis- 
tinct and  appressed,  whorls  moderately  rounded.  The  shell  measured  50  to 
60  mm.  in  length,  with  a  diameter  of  about  14  mm. 

The  specimens  in  hand  are  so  fragmentarj'  as  to  render  it  inadvisable  to 
figure  them,  as  better  ones  will,  no  doubt,  soon  be  obtained.  It  is  certainly 
distinct  from  any  species  known  in  our  Tertiaries,  and  of  a  type  not  recalled  by 
any  of  our  recent  species,  having  a  curious  general  resemblance  to  a  Colubraria, 
owing  to  its  compact  sculpture  and  swollen  varices.  The  transverse  sculpture 
seems  confined  to  the  beading  and  varices. 

Cerithium  Burnsii  n.  s. 
Plate  14,  figure  12. 

Newer  or  Chesapeake  Miocene  of  the  upper  bed  at  .\luni  l^luff  on  the 
Chattahoochee  River,  F"lorida,  Frank  Burns. 

Shell  solid,  strong,  nuclear  whorls  lost,  with  ten  or  more  subsequent 
whorls;  spiral  sculpture  of  seven  or  eight  revolving,  flattened  threads,  with 
narrower,  channelled  interspaces,  variable  in  size;  one  at  the  periphery,  another 
on  which  the  suture  is  wound,  and  one  or  two  more  on  the  base,  being  larger 
than  the  rest;  the  surface  of  the  specimens  is  somewhat  worn,  but  there  arc 
hardly  any  indications  of  fine  spiral  striation  ;  the  spirals  on  the  last  whorl  are 
somewhat  wavy,  that  on  the  basal  margin  and  those  near  the  suture  on  the 
last  whorl  have  some  tendency  to  become  nodulated  ;  transverse  sculpture  of 
about  eight  narrow,  strong,  rounded  ribs  extending  across  the  whorls  and  angu- 
lated  at  the  intersection  of  the  peripheral  spiral ;  one  of  these  on  each  whorl  is 
a  little  larger  than  the  others,  but  the  only  conspicuous  \'arix  is  that  at  the  end 
of  the  first  third  of  the  last  whorl  ;  suture  distinct,  appressed  ;  base  somewhat 
excavated;  pillar  short,  arched,  simple;  canal  narrow,  deep,  recurved;  body 
with  a  .strong  callus  with  its  edge  free  ;  outer  li|)  thickened,  arched,  with  faint 
sulci  inside  corresponding  to  the  sculpture  ;  at  the  junction  with  the  body  is  a 
moderate  sinus  and  sub-sutural,  elevated  ridge  wliic  li  (  nters  the  throat  some 
distance.     Length  of  shell  55  ;  max.  diam.  20  mm. 

This  fine  species  is  represented  by  two  specimens,  of  \v  hicli  one  is  ini|i(r- 
fect,  collected  by  Mr,  Hums  and  now  in  the  National   Museum. 
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Cerithium  platynema  n.  s. 
Plate  14,  figure  1 1. 

Uppermost  Eocene  (or  lowest  Miocene)  shell  limestone  at  Jacksonboro', 
Scriven  Co.,  Georgia,  Prof.  \V.  B.  Clark. 

Shell  represented  in  a  limestone  chiefly  composed  of  fragments  of  small 
Pelecypoda,  by  molds  from  which  gutta-percha  casts  were  made  and  the  de- 
scription and  figure  taken  from  these. 

Shell  large,  nucleus  lost,  with  eight  or  more  subsequent,  rounded  whorls  ; 
transverse  sculpture  of  about  fifteen  narrow,  little-elevated,  rounded  ribs,  which 
become  less  evident  toward  the  sutures  and  are  separated  by  equal  or  wider 
interspaces  :  these  are  crossed  by  fine,  even,  close-set  spiral  secondary  threads, 
by  three  stronger  primary,  flattened  threads  near  the  middle  of  the  whorl,  and 
by  a  fourth  strong,  plain  primary  thread  on  which  the  suture  is  wound  ;  toward 
the  end  of  the  last  whorl  the  primaries  are  somewhat  more  elevated  and  the 
secondaries  less  prominent;  the  intersections  of  the  ribs  and  primary  spirals 
are  prominent,  but  hardly  nodulous  ;  on  the  last  whorl  a  new,  flattened  primary 
appears  just  in  front  of  the  suture;  the  varices  are  perceptible,  but  not  promi- 
nent on  the  spire.  Lon.  of  specimen  figured  26;  max.  diameter  11  mm. 
Another  stouter  specimen  measures  30  by  15  mm. 

The  sculpture  of  this  species  is  so  well  marked  and  peculiar  that  it  can- 
not be  mistaken  for  any  of  the  others,  even  without  a  knowledge  of  the  char- 
acteristics of  the  aperture  and  base. 

The  Cerithium  georgiamiin  Lyell  and  Sowerby  was  described  from  this 
locality,  and  at  first  I  thought  this  species  might  be  identical  with  it,  but  on 
further  study  this  seemed  unlikely,  as  the  sculpture  of  the  two  forms  differs. 
The  upper  layer  in  which  C.  platyncvia  was  found  seemed  to  differ  from  the 
other  rocks  by  the  absence  of  characteristic  Eocene  types,  and  the  suspicion 
was  awakened  in  the  minds  of  both  Prof  Clark  and  myself  that  this  upper 
layer  might  be  part  of  the  earhest  Miocene  deposited  upon  the  older  Eocene 
formation,  though  the  fauna  was  not  sufficiently  abundant  or  characteristic 
to  decide.     Lyell  referred  the  whole  to  the  ICocene. 

Cerithium  .^p.  iiulet. 

With  the  preceding,  at  Jacksonboro',  Scriven  Co.,  Georgia. 

Another  species  with  well-defined  sculpture  is  indicated  by  gutta-percha 
casts  from  the  same  block  as  that  which  contained  C.  platynema.  It  is  charac- 
terized by  about  ten  narrow,  sharply  defined,  slanting  ribs,  rounded,  with  about 
equal  interspaces  and  extending  across  the  flattened  surface  of  the  whorl  from 
suture  to  suture.  Over  these  are  carried  three  flattened,  broad,  little-elevated, 
strap-like  spirals  with  narrower,  channelled  interspaces.  There  are  no  nodula- 
tions  at  the  intersections.  Behind  the  suture  is  a  smaller  spiral  on  which  the 
whorl  is  laid.  It  is  probable  that  there  may  be  some  fine  spiral  striation  on 
the  shell,  but  the  cast  shows  hardly    any  indication  of  it.     The  cast  repre- 
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sents  probably  the  middle  tliiiil  of  the  spire  ;  one  of  the  whorls  in  it  is  4  mm. 
axially  and  8.5  mm.  in  diameter.  Tiie  whorls  arc  as  flat-sided  as  those  of  a 
Vertagiis,  but  the  sculpture  is  more  like  that  of  Batillaria.  It  is  impossible 
to  determine  to  what  section  of  the  genus  it  belongs,  but  it  is  evident!)- distinct 
from  any  of  the  others  described  in  this  paper. 

Cerithium  floridanum  Morcli. 
Plate  14,  figure  10. 
C.  floridanum  Miirch,  Mai.  Bl;itt.  x.xiii.  p.  114,  1876. 

Pliocene  of  the  Caloosahatchie  beds,  Dall  and  Willco.v.  Living  on  the 
ea.st  coast  of  the  United  States  from  Cape  Hatteras,  North  Carolina,  to  the 
north  shore  of  Cuba,  in  moderate  depths. 

This  fine  species  has  never  been  figured.  The  specimen  selected  for 
figuring  has  not  the  outer  lip  and  pillar  as  thick  and  the  subsutural  cal- 
lus as  marked  as  in  fully  adult  examples,  but  otherwise  is  characteristic. 
Its  nearest  relative  is,  perhaps,  C.  algicola  C.  11  Adams. 

Cerithium  algicola  C.  B.  Adnnis. 
C.  algicola  Adams,  Proc.  Host.  Soc.  Nat.  Hist.  ii.  p.  5,  1S4.S. 

Older  Miocene  of  Bovvden,  Jamaica,  Bland  ;  Pliocene  of  Costa  Rica, 
Gabb,  of  the  Caloosahatchie  beds,  Heilprin,  and  of  Sliell  Creek,  Willcox  ; 
living  on  the  west  coast  of  Florida  from  Charlotte  Harbor  south  to  Cuba,  the 
Bahamas  and  Jamaica,  between  tides. 

This  species  is  usually  sent  out  under  the  name  of  atraliim.  The 
genuine  atratuin  is  easily  discriminated.  The  specimens  have  been  com- 
pared with  an  authentic  speciinen  received  from  Prof.  Adams.  It  has  not 
been  adequately  figured ;  the  specimen  illustrated  in  Sowerby's  Thesaurus, 
copied  into  Tryon's  manual,  is  obviously  a  dwarf,  or  has  been  reduced  to 
about  half  natural  size. 

Cerithium  callisoma  n.  s. 
Plate  14,  figure  8. 

Pliocene  of  the  Caloosahatchie  beds,  Dall. 

Shell  small,  acute,  specimen  decollate,  but  showing  nine  lounded 
whorls,  crossed  by  seven  rounded,  rather  prominent  ribs,  which  reach  the 
suture  in  front,  but  fade  out  before  the  suture  behind,  and  are  absent  on  the 
last  half  of  the  last  whorl  ;  these  ribs  are  crossed  by  numerous  alternated 
threads  of  three  sizes,  of  which  two  on  the  periphery  and  four  on  the  base 
are  mo.st  prominent;  the  base  is  not  excavated,  but  the  threads  on  the  base  are 
nodulous,  with  deep  interspaces,  the  posterior  basal  spiral  is  covered  b)'  the 
suture  ;  the  spirals  behind  this  are  plain,  the  two  on  the  periphery  sliglilly 
swollen  where  they  override  the  ribs  and  on  the  last  half  of  the  last  whorl  i 
there  are  no  varices  except  the  ribs  ;  suture  appressed,    not    conspicuous; 
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aperture  short,  outer  lip  thickened,  with  a  well-markec!  siinis  at  the  junction 
with  the  body;  subsiitural  ridge  stron£!f,body-calhi.s  well  maiked  ;  canal  shoit, 
recurved,  pillar  with  spiral  threads  outside,  within  arched,  simple  ;  outer  lip 
Ljrooved  near  the  edge  in  iiannon\'  with  the  sculpture.  Lon.  of  (decollate) 
shell  24  ;  max.  diam.  7.5  mm. 

This  species  is  much  like  C.  iituscaniiii  Say,  but  is  readily  distinguished 
by  the  basal  sculpture,  and  the  absence  in  L.  callisoma  of  the  e.vcavation 
which  is  so  marked  a  feature  of  C.  inuscaruui. 

Cerithium  muscarum  Say. 
C.  muscarum  Say,  Am.  Concli.   v.   pi.  49,  fig.  i,  1.S32  ;  Tryon,  Man.  ix.  p.  132,  pi.  23,  figs. 

12,  13- 
C.  notaium  Menke,  Synopsi.s,  p.  t,-^,  1S26,  ed.  ii.  p.  58,  1S30  (name  only). 

Pliocene  of  the  Caloosahatchie,  Myakka  and  Alligator  Creek,  Florida, 
VV'illcox  and  Dall;  Post-Pliocene  of  North  Creek,  Little  Sarasota  Bay, 
Florida,  Dall ;  living  on  the  coasts  of  Florida  from  Lake  W' orth  on  the  east 
and  St.  Andrew's  Bay  on  the  west  south  to  Cuba  and  Jamaica. 

This  fine  species  is  readily  recognizable  by  its  prominent  sculpture  and 
deeply  excavated  base.  Menke,  who  seems  to  have  received  specimens 
labelled  "  stercus-niuscaniin  Say,"  a  specific  name  already  in  use,  suggested 
the  name  notntiivi  for  the  species,  but  did  not  describe  it,  and  when  Say  some 
years  afterward  published  a  description  he  named  it  innscaniin. 

Cerithiuin  glaphyrea  n.  s. 
Plate  14,  figure  4. 

Pliocene  of  the  Caloosahatchie,  Dall. 

Shell  small,  with  two  or  three  smooth  nuclear  and  ten  subsequent  well- 
'ounded  whorls ;  spiral  sculpture  of  numerous  stout,  flattened,  close-set 
threads,  varying  somewhat  in  size,  of  which  a  pair  in  front  of  the  suture  and 
one  near  the  periphery  are  nodulous,  while  the  rest  are  merely  wavy  or 
transversely  wrinkled,  if  not  simple  ;  some,  though  not  wider,  are  more 
elevated  than  others;  suture  distinct,  not  appressed  ormarginate;  transverse 
sculpture  of  about  fifteen  small,  feeble  ribs,  which  are  made  evident  by  the 
nodulation  of  the  three  principal  spirals  before  mentioned  where  the  latter 
override  them,  and  one  or  two  not  prominent  varices,  of  which  one  will  be 
on  the  last  whorl ;  aperture  expanded  slightly,  outer  lip  thickened  and 
faintly  grooved  in  harmony  with  the  exterior  sculptuie,  a  moderate  callus  and 
subsutural  ridge  on  the  body;  pillar  simple,  short,  twisted;  canal  short,  well 
marked,  recurved  ;  base  rounded,  spirally  threaded,  not  excavated.  Lon.  of 
figured  specimen  t6;  max.  diam.  6  nmi. 
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Cerithium  glaphyrea  var.  litharium  Dall. 
Plate   14,  figure  9. 

Pliocene  of  the  Caloosahatchie,  Shell  Creek  aiul  Alligator  Creek,  Dall 
and  Willcox. 

This  differs  from  the  t)pe  by  its  more  prominent  and  nodular  sculpture 
and  somewhat  larger  size.  The  variety  lias  two  prominently  nodulous  bands 
in  front  of  the  suture,  then  a  beaded  secondary  spiral,  then  another  nodulous 
primary  followed  by  four  or  five  secondaries,  including  all  the  basal 
spirals,  which  are  regularly  beaded.  Tlie  suture  is  coiled  on  the  posterior  of 
these  last,  but  does  not  cover  it,  so  the  \ariety  has  the  suture  marked  by 
a  beaded  line  behind  it.  Lon.  of  figiued  specimen  19. 0;  max.  diam. 
6.5  mm. 

This  species  and  its  \ariety  are  of  the  group  to  which  C.  inuscanini  Say 
belongs,  but  ha\e  not  the  excavated  base  of  that  species. 

Cerithium  coccodes  11.   s. 
Plate  22,  figure  6. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Dall  ami  Willcox. 

Sliell  acute,  with  tiie  nucleus  decollate  and  twelve  or  more  subsequent 
moderately  rounded  whorls;  varices  numerous,  about  twenty-two  in  all,  dis- 
tinct, but  not  very  prominent;  spiral  sculpture  of,  on  the  upper  whorls,  three 
principal,  not-mucii-elevated,  beaded  primaries,  separated  by  wider  interspaces 
in  which  run  three  simple  or  somewhat  wavy  secondary  threads,  of  which  the 
middle  one  is  a  little  more  prominent  than  the  other  two.  On  the  last  whorl  we 
have  the  beaded  thread  next  the  suture  more  prominent  than  the  others  ;  in 
some  specimens  the  beads  become  pointed,  almost  spinose ;  in  front  of  this  is 
a  smaller,  sometimes  wavy,  elevated  line,  then  three  more  beaded  lines  with 
the  intercalary  plain  threads,  then  on  the  base  two  to  four  smaller  beaded  lines 
and  numerous  finer  threads  ;  on  the  upper  part  of  the  spire  between  the  varices 
are  small,  narrow  transverse  riblets  under  the  beads,  three  in  each  intcrvarical 
space,  but  on  the  later  whorls,  except  the  varices,  there  is  no  transverse 
sculpture  ;  aperture  sliort,  ovate,  a  well-marked  callus  and  subsutural  ridge  on 
the  body  ;  outer  lip  moderately  thickened,  faintly  striated  within  in  harmony 
with  the  sculpture;  pillar  simple,  short,  arched;  canal  short,  recurxcd.  Lon. 
of  shell  31  ;  max.  diam.  g  mm. 

This  species  is  quite  recognizable  by  its  fine,  rather  sharp,  granular 
sculpture,  with  no  transverse  ribbing  on  the  greater  portion,  and  its  numerous 
but  not  prominent  varices.  There  is  no  recent  species  on  our  coast  whicli  is 
nearly  related  to  it. 
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Cerithiuni  praecursor  Htiliirin. 
Cerithiuin  prtecursorWp.,  Trans.  Wagner  Inst.  i.  p.  114,  pi.  16,  fig.  58,  1SS7. 

Older  Miocene  of  the  Orthaula.x  bed,  Ballast  Point,  Tampa,  Florida, 
Heilprin,  Dall  and  Crosby. 

This  species  has  on  each  of  the  later  whorls  four  prominent,  flatti.sh  pri- 
maries separated  by  wider,  channelled  interspaces,  each  containing  two  or 
three  very  fine  spiral  threads.  On  the  anterior  primary  the  suture  is  wound. 
The  base  and  canal  have  four  primaries,  usually,  with  intercalary  threads. 
The  aperture  is  narrower  than  in  most  of  the  preceding  species,  the  pillar 
simple.  When  perfect  the  sculpture  is  pretty  sharp.  The  species  seems  to 
be  a  precursor  of  such  forms  as  C.  glaphyrca  var.  /itiiariitin  and  C.  innscariini. 

Cerithium  chipolanum  n.  s. 
Plate  22,  figure  7. 

Older  Miocene  of  the  Chipola  beds,  N.  W.  Florida,  Burns. 

Shell  of  the  general  type  of  C:  thoiiiasice  Sowerby,  but  small,  with  three 
very  small,  smooth,  compact  nuclear  whorls  and  eight  subsequent  rounded 
whorls;  transverse  sculpture  of  numerous  small,  rounded  ribs  extending 
across  the  whorl,  and  which  are  relatively  stronger  and  more  irregular,  though 
less  numerous,  on  the  early  whorls ;  the  varices  are  quite  irregular,  some 
being  strongly  marked  and  others  feeble;  spiral  sculpture  of  three  or  four 
primary,  little-elevated,  flattish  threads,  separated  by  wider  interspaces,  in 
which  are  two  to  four  fine  secondary  threads;  there  are  no  beads  or  nodules, 
but  the  primaries  appear  conspicuous  where  they  cross  the  ribs;  similar 
sculpture  extends  over  the  base;  aperture  not  much  expanded,  with  a 
moderate  callus  and  sub.sutural  ridge  on  the  body,  a  short,  recurved  canal 
and  arched  pillar.     Lon.  of  shell  lo;  max.  diam.  4.5  mm. 

This  curious  little  species  sometimes  has  a  flattened  aspect  like  a  Rati e//a, 
from  the  tendency  of  the  varices  to  be  confined  to  one  side.  It  is  not  closely 
related  to  any  of  the  preceding  forms. 

Cerithium  sp.  indet. 

Older  Miocene  of  the  Orthaulax  bed  at  Ballast  Point,  Tampa  Bay,  Dall. 

Two  specimens  in  too  poor  condition  to  describe,  but  apparently'  different 
from  any  other  known  from  the  strata  of  that  locality  and  region,  were  found 
by  the  writer  at  the  silex-bed  at  Balla.st  Point. 

Cerithium  vinctuin    Whitfield. 
Plate  22,  figure  9. 
C.  vinclunt  Whitfield,  Am.  Journ.  of  Conch,  i.  p.  265,  pi.  27,  fig.  8,  1865. 

Newer  Eocene  of  Vicksburg,  Miss.,  Whitfield;  nine  miles  southeast  of 
Jewett,  Leon  County,  Texas,  J.  A.  Singley  in  Coll.  Aldrich. 

This   interesting  species  has  never  been  figured  in  the  mature  state,  and, 
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by  the  courtesy  of  ]\Ir.  Aldrich  in  lending  a  specimen  wliicli  |5resei\es  the 
aperture,  I  have  been  able  to  supply  the  deficiency.  Some  doubt  has  been  cast 
upon  the  generic  place  of  this  species,  which  this  illustration  will  remove.  It 
has  been  supposed  that  Rostellaria  IVJiitfieldi  Ileilprin  (Proc.  Acad.  Nat  Sci. 
Phila.  for  1879,  p.  216,  pi.  xiii.  fig.  14)  was  the  adult  form  of  C.  vincinvi.  An 
inspection  of  a  specimen  of  R.  Whitfieldi  in  the  National  Museum  shows, 
however,  that  this  is  not  the  case ;  but  the  last- mentioned  species  is  probably 
a  Ceritliiiiin  of  tlie  same  group  as  C.  vinctum,  but  growing  to  a  much  larger 
size. 

A  few  other  species  of  large  Cerites  are  known  from  the  American 
Eocene;  one  from  Prairie  Creek  and  another  from  Red  Bluff  are  about  to  be 
described  by  Mr.  Aldrich.  C.  texaniun  Heilprin,*  described  from  a  frag- 
ment, is  probabl)-  not  a  Cerite ;  it  has  more  the  appearance  of  a  gigantic 
Melanian,  like  some  of  the  East  Indian  forms.  A  mucli  better  specimen  than 
Heilprin's  was  collected  by  Singley  near  Wheelock,  Texas.  This  shows  that 
the  spire  is  not  so  rapidly  tapered  and  short  as  supposed  by  tlie  describer. 
The  pillar  is  arched  and  simple  as  in  Goniobasis,  with  no  trace  of  tlie  spiral 
ridges  which  appear  in  the  giant  Cerites  of  the  Parisian   Ivicene. 

(lemis  POTAMIDES  Aiict. 
The  whole  synonymy  of  the  Cerites  is  in  great  need  of  revision.  Tliis 
genus  is  usually  ascribed  to  Brongniart,  but  I  have  not  found  any  evidence 
that  he  used  anything  but  a  French  name  for  the  group.  There  is  no  doubt 
tiiat  Lamarck,  Link  and  others  used  the  name  Cerithiinn  for  the  group  some- 
times called  Vcrtagus  :  Lamarck's  sole  type  in  1799  was  Murcx  aluco  Linne, 
whicii  is  also  the  type  of  Vcrtagns.  Pyrazns  of  Montfort  was  not  founded  on 
the  species  paluslris,  as  his  figure  shows  ;  though  he  confounded  his  P.  Bau- 
diiii  with  the  Strouibus palustiis  of  Linne.  But  it  is  not  ])racticable  to  review 
the  synonymy  at  this  time,  and  I  shall  not  attempt  it,  but  shall  adojit  the  names 
in  common  use,  although  most  of  them  may  eventiiallj-  liavc  to  be  changeil 
when  a  rigid  application  of  the  rules  of  biological  nomenclature  is  made  to 
the  group. 

Potamides  hillsborouneis  Heilprin. 
Plate  15,  figure  12. 
Cinilhiiiin  hillsboroensis  Heilp.,  Trans.  Wagn.  hist.  i.  p.  124,  pi,  S,  fij;.  67,  1887. 

Older  Miocene  of  the  Orbitolite  bed  at  rani[)a,  Willcox,  Dall  ;  and  at 
Chattahoociiee,  Burns. 

This  species  is  found  in  the  lower  or  older  Miocene  (Tainiia  limestone) 
rocks  of  tile  Millsborough  River,  and  of  the  Ocheesee  group  in  Northwest- 
ern Florida.     The  original  figure  was  verj'   bad  and  1  have  had  the  type  re- 

•  I'roc   Acad.  Nnt.  Scl.  Phlln.  for  IK90,  p.  401,  jil.  xi.  liK.  2. 
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iliawa  from  a  <jutta-pjrcha  cast  of  the  original  mold.  It  lias  so  far  on!}- 
been  found  in  the  shape  of  molds  in  the  lime  rock.  The  new  figure  is  suf- 
ficiently clear,  and  it  need  only  be  added  that  all  the  specimens  examined 
appear  to  have  been  decollated  in  life.  The  tubercles  on  the  posterior  spiral 
are  sometimes  very  prominent,  almost  spinose,  and  the  other  spirals  may  all 
be  tuberculous.  Toward  the  aperture  they  become  more  prominent  than  on 
any  other  part  of  the  shell,  contrary  to  the  usual  rule.  The  base  is  discoid, 
with  three  small  spiral,  elevated  lines.  The  canal  is  deep  and  truncate,  the 
suture  sometimes  channelled  and  sometimes  appressed.  The  length  of  the 
typs-specimen  is  31  and  its  breadth  15  mm. 

Subgenus  Lainpanella  iMorcli. 
Potatnides  (Lampanella)  transecta  Dall. 
Plate  II,  figure  7. 
Potamides  [Lampanel/a)  haasecta  Dall,  Trans.  Wagn.  Inst.  iii.  p.  1S9,  pi.  11,  fig.  7,  i.Sgo. 

Older  Miocene  of  the  Orthaula.x  bed  at  Ballast  Point,  Tampa  Bay, 
Florida. 

Shell  with  an  extremely  acute  tip,  w'hich  is  usually  lost,  two  or  three 
minute,  smooth  nuclear  whorls  and  about  twelve  subsequent  sharply  sculpt- 
ured whorls ;  spiral  sculpture,  between  the  distinct  but  not  channelled 
sutures,  of  four  sub-equal  strap-like  spirals  separated  by  nearly  equal  chan- 
nelled interspaces,  overriding  seventeen  or  eighteen  narrow,  rounded,  some- 
what fle.xuous  transverse  riblets  which  cross  the  whorls  ;  the  intersections  are 
prominent,  but  not  nodulous,  the  base  is  similarly  sculptured  without  riblets  ; 
on  the  later  whorls  smaller  intercalary  spiral  lines  begin  to  appear  ;  there  is 
a  single  varix  at  the  end  of  the  first  half  of  the  last  whorl,  but  it  is  not  very 
prominent;  the  pillar  is  short  and  simple,  the  canal  truncate,  well  defined;  the 
outer  lip  is  slightly  thickened,  expanded  and  internally  grooved  in  harrtiony 
with  the  sculpture  ;  the  body  has  a  small  subsutural  ridge  and  a  thin,  reflected 
callus.     Lon.  of  figured  specimen  17.5  ;  max.  diam.  8.5  mm. 

This  neat  little  species  seems  not  uncommon  in  the  silex-beds. 

Other  species  of  Potamides  in  our  Tertiary  are  the  Eocene  P.  alabami- 
ensis  Whitfield,  from  Bell's  Landing,  Alabama,  and  P.  {Cerithuim)  tovibig- 
beensis  Aldrich,  from  Wood's  Bluff,  of  which  I  have  examined  typical  speci- 
mens. 

Subgenus  Pyrazisinus  Heilprin. 
Pyrasisinus  Hp.,  Trans.  Wagner  Inst.  i.  p.  115,  1SS7. 

This  group  is  intermediate  between  Cerithidca  and  Potaniidfs.  In  its 
effuse  thickened  outer  lip  with  a  wide  posterior  sinus  it  resembles  the  former 
aad  also  Pyrazus  ebenitius,  but  in  its  truncate  large  canal  it  recalls  Potaiindes. 
The  habit  of  the  shell  is  like  that  of  some  Ceritlddeas,  yet  some  of  the  species  of 
Potamides  are  also  similar.     In  short,  this  is  one  of  the  links  constantly  turn- 
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iiig  up  wliich  unite  the  different  groups  into  wliich  the  great  army  of  Cerites 
has  been  di\itled. 

Potamides  (Pyrazisinus)  campanulatus  Heilprin. 
Plate  II,  figures  lo,  lo  a  ;  l^late  15,  figures  2,  6,  10. 

Potamides  (Pyrazisinus)  companulalus  Heilp.,   Trans.  Wagn.  Inst.  i.  p.  ii.s,  pi.  16,  fig.  59, 

1SS7. 

Older  Miocene  of  the  Orthaulax  bed  at  Ballast  Point,  Tampa  Bay, 
Florida,  Willcox,  Shepard,  Dall  and  Burns;  also  at  Bailey's  Mill  Creek  sink, 
three-quarters  of  a  mile  northeast  of  Lloyds,  Jefiferson  Co.,  Florida,  in  a  re- 
sidual clay,  L.  C.  Johnson. 

This  species  varies  very  much  in  adult  size,  and  also  in  the  strength  of 
its  transverse  sculpture;  at  the  junction  of  the  outer  lip  with  tlie  body  it  is 
prolonged  upward,  callosified  and  faintly  grooved  in  the  middle  of  the  cal- 
lus, in  fully  mature  specimens.  The  principal  varix  is  at  the  end  of  the  first 
half  of  the  last  whorl,  and  it  is  often  very  prominent.  The  spiral  grooving 
tends  to  be  strongest  in  front  of  the  suture.  I  have  seen  no  s[)ecimens  with 
transverse  ribs  as  square  and  prominent  as  in  /'.  cornuhis  or  P.  scalatus. 

Potamides  (Pyrazisicusi  cornutus  Heilprin. 
Plate  i.s,  figure  3. 
Cerilhium  cornutum  Heilp.,  Trans.  Wagn.  Inst.  1.  p.  124,  pi.  8,  fig.  68,  1SS7. 

Older  Miocene  on  the  Pithlachascootie  River,  Florida,  Willcox  ;  Orthau- 
lax bed  at  Ballast  Point,  Tampa  Bay,  Florida,  rare,  Dall ;  also  in  the  form  of 
molds  in  the  Orbitolite  bed,  or  Tampa  limestone,  near  Tampa  City,  over- 
lying the  Orthaula.x  bed,  Dall. 

Only  one  specimen  of  this  species  was  obtained  by  Mr.  Willcox,  and 
that  is  in  a  very  imperfect  condition.  I  removed  it  from  the  limestone  in 
which  it  was  partially  imbedded,  and  it  proves  to  belong  to  the  same  group  as 
/•'.  cavipanulaUis.  A  new  figure  has  been  made  of  the  type-specimen.  This 
specimen,  after  forming  its  outer  lip,  during  life  suffered  a  fracture,  and,  as  is 
often  the  way  in  such  cases,  formed  a  second  lip,  somewhat  abnormal  in 
form.  In  the  figure,  b  shows  the  posterior  extreme  of  the  original  normal  lip, 
while  a  is  the  fractured  end  of  part  of  the  second  lip,  or  "  horn  "  of  Heil- 
prin's  description.  The  specimen  is  a  much-worn  siliceous  pseudomorph 
with  much  of  the  last  whorl  destroyed.  The  specimens  from  Ballast  Point 
sliow  about  ten  oblique,  strong  transverse  ribs,  with  the  whorl  beiiind  con- 
stricted between  them  and  the  suture;  the  spiral  grooving  extends  to  the 
suture  as  in  P.  scalatus.  The  varix  is  extremely  i)romincnt.  The  shell,  from 
the  scant  material  obtained,  seems  intermediate  between  /-".  campanulatus  and 
P.  scalatus.  The  molds  in  the  Tampa  limestone  afforded  some  baiely  recog- 
nizable casts  in  gutta-percha. 
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Potamides  iPyrazisinusi  scalatus  Heilprin. 
Plate  15,  figures  i,  4,  7,  8,  10  b. 

Cerithidea  scalata  Heilprin,  Trans.  VVagn.  Inst.  i.  p.  132,  pi.  16  b,  fig.  71,  1887. 

Pliocene  of  the  Caloosahatcliie  bcd.s,  Myakka  River  and  Shell  Creek, 
Florida,  Willco.x  and  Dall  ;  al.so  off  Stump  Pas.s,  thrown  up  on  the  beach  by 
the  sea  from  submarine  Pliocene  bed.s. 

In  the  typical  form  (fig.  i)  the  transver.se  ribbing  is  strong  and  the  spiral 
grooving  is  faint  or  absent  behind  the  ribs ;  tlie  varix  is  less  prominent  than 
in  P.  cornuttis  and  P.  cainpaiudatus.  The  way  in  which  the  lower  lip  grows 
round  so  as  finally  to  enclose  the  canal  is  shown  in  figures  7  and  8.  The 
posterior  end  of  the  outer  lip  is  extended  backward  and  grooved  sometimes, 
as  in  P.  rrt/«/>(7««/rt//«,  though  not  shown  in  the  specimen  figured.  In  the 
variety  ccarinatiis  (fig.  4)  the  transverse  sculpture  is  absent  or  reduced  to  faint 
ripples,  as  in  many  specimens  of  P.  campanulatus,  the  varix  is  feeble,  and  the 
spiral  grooving  continuous  back  to  the  suture. 

The  appearance  of  these  three  forms  suggests  that  with  sufficient  material 
they  might  be  so  connected  as  to  form  merely  subordinate  races  of  one 
species.  The  differences  observed  are  not  greater  than  exist  among  Cerites 
now  living  which  are  obviously  of  one  and  the  same  species  and,  perhaps, 
progeny  of  one  pair  of  specimens. 

Potamides  iPyrazisinusi  acutus  n.  s. 
Plate  22,  figure  19. 

Older  Miocene  of  the  Tampa  limestone  on  the  Hillsborough  River  above 
Tampa,  Florida,  Dall. 

Siiell  stout,  with  an  acute  spire  and  ten  or  more  convex  whorls  ;  suture 
distinct,  not  deep ;  nuclear  whorls  about  three  in  number,  smooth,  subsequent 
whorls  finely  spirally  striate  ;  transverse  sculpture  of  twelve  or  more  little- 
elevated,  sharpish  ribs  with  much  wider  ir^terspaces,  most  prominent  near  the 
periphery  and  obsolete  toward  tlie  sutures  ;  lines  of  growth  flexuous,  not 
prominent;  last  half  of  the  last  whorl  beginning  with  a  strong  varix  ;  aperture 
large,  p^lar  short,  stout,  outer  lip  exhibiting  a  prominent  callosity  where  it  is 
attached  to  the  body,  then  receding,  then  patulous  and  projecting  in  front, 
then  sweeping  round  much  prolonged  until  it  touches  or  nearly  touches  the 
varix  ;  inside  of  the  lip  smooth  or  obscurely  striated.  Alt.  40;  max.  diam. 
about  23  mm. 

This  remarkable  form  occurred  as  a  mold  in  the  soft  limestone  of  the 
Hillsborough  River.  By  sacrificing  this  mold  a  tolerable  cast  of  the  shell  in 
gutta-percha  was  secured,  from  which  the  drawing  was  prepared.  It  is  readily 
distinguished  from  the  other  species  of  this  group  by  its  acute  spire  and  the 
prolonged  sweep  of  the  outer  lip. 
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Genus  CERITHIDEA  Swainson. 
Cerithidea  turrita  Stearns. 
Cerilhidea  turrila  Stearns,  Proc.  Bost.  Soc.  N.  Hist.  xv.  p.  24,  1S72. 

Pliocene  of  Shell  Creek,  Florida,  Willcox  ;  li\ing  on  the  west  coast  of 
Florida  and  the  Bahamas. 

It  is  somewhat  singular  that  this  little  species  should  be  the  only  one  of 
the  group  yet  found  in  the  Floridian  Pliocene.  It  is  probable  that  the  place 
now  occupied  in  the  economy  of  Nature  by  Cerithidea  on  the  shores  of 
Florida  was  in  those  older  days  filled  by  the  now  extinct  Pyrazisinns. 

The  type-specimen  of  Cerithidea  rninuta  Gabb,  from  the  Miocene  of  Santo 
Domingo  (Geol.  Rep.  St.  Domingo,  p.  239,  1S73),  is  a  species  of  Rissoiiia. 

Genus  CLAVA  M.irlyn. 

=  Clava  Martyn,  Univ.   Conch.,   Table,   17S9  ;  -\-Ct'rilhium   Lamarck,  1799;       Vcrtagns 

Schumacher,  1817;  ~ Rhinoclavis 'S>'x^\n?,on,  1840. 
=  Cerithium  Bruguiere,  Enc.  M^th.  1789,  ex  parte. 

By  adopting  Martyn's  name  (the  first  of  his  two  species  being  a  \'ertagus) 
we  can  retain  Cerithium  Bruguiere  for  the  mass  of  the  Cerites  without  \iolat- 
ing  the  rules  of  nomenclature. 

Clava  plebeia  Sowerby. 

Cerithium  plcbeium  Sby.,   Quart.  Journ.   Geol.  Soc.  vi.  p.  51,  1850;  Guppy,  Proc.  Geol. 
Soc.  Lond.  xxii.,  pt.  i.  p.  290,  pi.  xvi.  fig.  9,  1866. 

Miocene  of  Santo  Domingo  and  Jamaica,  Heniker  and  Gupp)-. 

This  fine  species  is  of  the  type  found  in  the  Southern  Tertiarj-  of  the 
United  States,  but  is  larger  and  has  a  proportionately  larger  last  whorl  than 
any  of  our  species. 

Clava  chipolana  n.  s. 
Plate  22,  figure  8. 

Older  Miocene  of  the  Chipola  beds.  Northwest  Florida,  Burns. 

Shell  small  for  the  genus,  with  two  extremely  minute,  smooth  nuclear 
whorls  and  thirteen  to  fifteen  subsecjuent  sculptured  whorls  ;  the  tip  of  the 
spire  is  very  acute,  from  about  the  seventh  whorl  it  is  enlarged  more  rapidly  in 
proportion;  the  early  whorls  have  about  seven  sharply  elevated  narrow  ribs, 
extending  across  the  whorls,  with  wider  interspaces,  over  which  run  three 
.strap-like  spirals  with  about  equal  channelled  interspaces,  prominent  but  not 
nodulous  at  the  intersections  ;  the  ribs  gradually  get  more  numerou.s  and 
close-set,  so  that  the  reticulations  are  about  square,  and  between  the  .spirals  a 
small  intercalary  thread  ai)pears  which  becomes  wavy  on  the  last  whorl;  the 
varix  occurs  at  the  end  of  the  fir.st  third  of  the  la.st  whorl,  and  beyond  it  the 
ribs  are  obsolete;  the  last  whorl  has  six  prominent  and  as  many  intercalary 
spirals  behind  the  base,  which   has  three  or  four  somewhat  smaller  rijjplcd 


INSTITUTE    OF   SCIENCE,    I'HIl.ADEl.FIl  I  A.  29I 

primaries  and  an  equal  number  of  intercalarj-  simple  threads;  outer  lip  thick- 
ened, not  reflected,  slightly  silicate  in  liarmony  with  the  external  spirals; 
body  with  a  well-marked  subsutural  ridge  and  notch  outside  of  it,  and  with  a 
moderate  callus  ;  pillar  short,  with  a  thick,  elevated  callus  and  a  strong  plait 
about  the  middle;  canal  short,  reflected;  varix  swollen,  not  very  prominent; 
suture  appressed,  distinct.     Lon.  of  shell  32  ;  max.  diam.  7.5  mm. 

This  is  a  well-marked  little  species  with  much  such  a  sculpture  as  Lam- 
panella  transecta  Dall,  but  immediately  recognizable  by  the  plait  on  the  pillar. 

Clava  caloosat-nsis  n.  s. 
Plate  14,  figure  3  a. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Dall  antl  W'illcox. 

Shell  acute,  nucleus  wanting,  remainder  e.xhibiting  two  smooth  minute 
and  fifteen  graduall)- enlarging  sculptured  whorls;  the  earlier  whorls  show 
four  small  revolving  spirals  with  the  anterior  pair  larger  and  no  transverse 
ribs;  the  peripheral  thread  soon  shows  nodulations,  and  several  fine  threads 
appear  on  each  side  of  it;  later  the  sculpture  resolves  itself  into  three  flattened 
spirals  with  equal  channelled  interspaces  minutely  undulated,  at  first  with 
regularity,  afterward  with  more  or  less  irregularity,  the  points  of  the  waves 
nodulous  and  the  spirals  keeled  on  their  posterior  edges  and  bevelled  ante- 
riorly; gradually  the  antesutural  band  becomes  more  prominent,  wider  and 
more  strongly  nodulous  than  the  others,  which  are  alternated  in  size  and 
amount  to  four  beside  that  on  which  the  suture  is  wound;  on  the  last  whorl, 
in  front  of  the  sutural  nodulous  band,  there  are  ten  elevated  spirals,  becoming 
less  alternate  in  size  and  feebler  anteriorly  ;  the  canal  and  the  base  about  it 
are  free  from  spiral  sculpture  or  show  it  very  faintly  ;  the  transverse  sculpture 
•s  not  regular  enough  to  be  termed  ribs  an)where  on  the  shell,  and  is  chiefly 
limited  to  the  nodular  undulations  of  the  spirals  and  a  swollen  varix  at  the 
end  of  the  fir.st  third  of  the  last  whorl;  the  surface  when  perfect  is  brightly 
polished  ;  the  suture  is  distinguished  by  its  nodulous  band  ;  the  spire  increases 
regularly  ;  the  outer  lip  is  thickened,  .swollen,  and  shows  a  deep  sinus  at  the 
junction  with  the  body,  where  there  is  no  distinct  subsutural  lamina;  it  is 
feebly  grooved  inside ;  the  body  is  callous  and  a  broad  callus  is  reflected  over 
the  pillar;  the  canal  is  small,  narrow  and  sharply  recurved.  Lon.  of  shell  27  ; 
max.  diam.  .8.5  mm. 

This  species  resembles  C.  cliipolana,  but  may  be  distinguished  by  the  dif- 
ferent sculpture  and  less  attenuation  of  the  early  whorls,  the  absence  of  dis- 
tinct ribbing  and  generally  le.ss  prominent  sculpture,  and  the  pre.scnce  of  a 
predominant  spiral  band  in  front  of  the  suture. 

There  is  an  indeterminate  species  of  Clava  in  the  Miocene  of  Bowden, 
Jamaica,  but  the  genus  has  been  supposed  to  be  absent  from  the  Antilles. 
There  is,  however,  in  the  collection  of  the  National  Museum  a  broken  speci- 
men of  a  recent  species  of  Clava,  resembling  C.  Kochii  Phil.,  which  was  collected 
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in  1864  at  Barbados  b}-  Lieut.  G.  L.  Fitzgerald,  R.  N.,  so  that  it  is  possible  that 
further  exploration  may  reveal  one  or  more  species  of  the  group  still  living 
in  the  Antilles.  It  would  be  a  singular  fact  if  a  genus  which  persisted  from 
the  Miocene  to  the  Pliocene  in  the  immediate  vicinity,  in  company  with  many 
other  forms  still  living,  and  which  in  its  habits  has  nothing  peculiar  or 
exceptional,  should  suddenly  drop  out  of  the  fauna,  while  its  neigiibors  and 
near  relatives  were  able  to  maintain  their  position  without  difficulty. 

Family  PLEUROCERATID.-E. 

Genus  GONIOBASIS  Lea. 

G-oniobasis  sp.  indet. 

A  single  .specimen  of  a  beautifully  sculptured  Goiiioljnsis,  resembling  in  n 

general  way,  as  nearly  as  I  can  recall  it,  G.  Hallciibcckii  Lea,  was  collected  by 

Mr.  Willcox  on  the  Caloo.sahatchie.     Unfortunately,  in  packing  for  tran.spor- 

tation  to  Washington  this  specimen   was   mislaid,  and  has  not  yet  turned  up, 

so  that  the  presence  of  the  genus  in  the  Caloosahatchie  marls  is  all  that  can 

be  certified  to  at  the  present  moment. 

Family  LITIOPID/E. 
Genus  ALABA  A.  Adams. 

Tiiere  are  several  species  of  this  group  in  the  Tertiary  of  America,  gen- 
erally masquerading  under  other  names  :  CeritJiiiim  moeitensis  Gabb,  from  the 
Miocene  of  Santo  Domingo  and  the  Pliocene  of  Costa  Rica,  is  an  Alaba 
much  like  A.  tervaricosa  Adams,  and  the  same  may  be  said  of  Rissoina 
plicatovaricosa  Ileilprin  (Proc.  Ac.  Nat.  Sci.  1879,  p.  214,  pi.  13,  fig.  12)  from 
the  Claibornian. 

It  may  be  noted  that  Litiopa  occurs  in  tiie  American  Tertiary  as  carl)'  as 
the  Eocene.  Ccritliiodcriiia  spirataM.eycY, Uom  the  Eocene  of  Jackson,  Miss., 
is  a  well-characterized  Litiopa.  It  was  described  in  the  Ikr,  Seuckenburgische 
Naturf  Ges.  fiir  1887,  p.  8,  pi.  i,  fig.  7,  and  I  have  been  able  to  examine  the 
type-specimen. 

Alaba  chipolana  11.  s. 
Plate  21,  figure  9. 
Older  Miocene  of  the  Ciiipola  beds.  Northwest  Florida,  P'rank  lUirns, 
Shell  small,  smooth,  with  two  very  minute  nuclear  and  eight  or  nine  sub- 
sequent   well-rounded   whorls ;    sculpture    only    of    faint    incremental    lines, 
obscure   malleations  and  faint  varices ;  the  varices  are  irregular   in  number, 
sometimes  as  many  as  three  on  one  whorl,  but  they  are  little  elevated  ;  the 
penultimate  varix  is  usually  more   pronounced  in  the  adult  than  any  of  the 
others  ;  aperture  sub-ovate,  outer  lip  slightly  thickened  inside,  simple  ;  basal 
part  rounded,  with  a  faint  sinus  at  the  end  of  the  pillar;  body  without  per- 
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ceptible  callus;  pillar  strait^lit,  slender,  perceptibly  axially   twisted.     Lon.  of 
shell  6.0;  max.  diam.  2.75  mm. 

This  species  is  smoother  than  most  of  the  genus,  but  ha.s  the  character- 
istic features  of  Alaha. 

Family  TR1CH0TR0PID.4£. 
Genus    TRICHOTROPIS  Sowerby. 
Subgenus  Cerithioderma  Conrad. 

Cerithioderma  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.  iv.  p.  295,  March,  1S60.  Type 
and  only  species  C.  prima  Conr.,  op.  cit.  p.  295,  pi.  xlvii.  fig.  30.     Eocene,  Alabama. 

Mesosloma  Deshayes,  An.  s.  vert.  bas.  de  Paris,  t.  2,  p.  416,  1861  ;  ist  species  M.  pulchra 
Desh.,  op.  cit.  p.  416,  pi.  28,  figs.  13-16.     Parisian  Eocene. 

I  have  satisfied  myself  by  an  examination  of  Conrad's  type  that  his 
Cerithioderma  is  identical  with  Mcsostoma.  Deshayes's  manuscript  in  my  pos- 
session indicates  that  the  sheets  containing  that  genus  were  printed  in  1861  ; 
Conrad's  name,  therefore,  has  priority,  and  must  be  adopted. 

Cerithioderma  prima  Conrad. 

C.  prima  Conr.  supra  vid. 

Mesosloma  riigosa   Hellprin,   Proc.   Acad.    Nat.   Sci.   Phila.    1.S79,  p.   215,  pi.  .xiii.  fig.  13  ; 

Meyer,  Ber.  Senckenb.  Ges.  1887,  p.  18. 
Mesosloma  Lisbonensis  Aldrich,  MS.     Eocene  of  Lisbon,  Ala. 

Middle  and  Upper  Eocene  of  Claiborne  and  Lisbon,  Ala.;  older  Miocene 
of  the  Orthaulax  bed,  Tampa,  Florida? 

The  specimen  from  Ballast  Point  is  in  such  a  poor  condition  that  it  is 
quite  possible  this  provisional  identification  will  not  be  confirmed.  The  speci- 
men from  Lisbon  is  heavier  and  larger  than  most  of  those  from  Claiborne, 
and  has  fewer  and  stouter  ribs  on  the  last  two  whorls,  but  I  think  it  is  merely 
an  individual  mutation  of  C. prima.  C.  rugosa  Heilprin  does  not  appear  to 
differ  materially  from  C.  prima.  I  have  examined  the  types.  The  nucleus 
of  Ceritliioderma  is  smooth,  the  first  whorl  and  a  half  small,  nearly  flat  above  ; 
the  next  whorl  much  larger,  polished  and  inflated. 

I  have  described  a  recent  species,  C.  migrans,  from  eighty  fathoms  off 
Havana,  Cuba,  which  is  very  similar  to  the  fossil  form.  As  already  noted,  C. 
spirata  O.  Meyer  is  a  Litiopa. 

The  genus  is  represented  by  several  species  in  the  Paris  basin. 

Family    MODULID/E. 

Genus     MODULUS    Gray. 

Modulus  Gray,  Synopsis  Brit.  Mus.  1.S42,  pp.  60,  90  (name  only)  ;  P.  Z.  S.  1847,  p.  150. 
Turbinopsis  Conrad,  Journ.  Acad,   Nat.  Sci.   Phila.,  2d  Ser.  iv.  p.  289,  Feb.-Mar.,  i860. 

Type  T.  Hilgardi  Conr.,  Cret.  Miss. 
Pseudotrochus  Heilprin,  Trans.  Wagner  Inst.  i.  p.  114,  1887.     Not  of  Klein. 

There  are  two  species  in  the  Cretaceous  greensand  of  New  Jersey,  one 
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of  which  has  been  described  by  Professor  Whitfield  in  liis  manuscript  report 
on  the  moilusks  of  this  formation.  The  other  was  supposed  by  Conrad  to  be 
identical  with  his  Tin luiiopsis  Hilgardi.  This  form  differs  from  the  ordinary 
Modulus  in  liaving  a  deep,  wide  umbilicus ;  but,  since  the  recent  species  of 
Modulus  may  be  either  imperforate  or  umbilicated,  this  is  not  a  character  of  great 
weight.  The  type  of  Pseudotrochus  Heilprin  is  a  typical  and  remarkably  fine 
species  of  Modulus.  In  most  of  the  manuals  Modulus  is  given  merely  as  a 
recent  genus,  but  it  has  existed  in  America  continuously  since  the  Creta- 
ceous. Monodonta  basilca  Guppy,  from  the  older  Miocene  of  Jamaica  (Geo!. 
Mag.  Dec.  ii.,  vol.  i.  p.  442,  pi.  ,xvi.  fig.  2,  1874),  is  a  typical  Modulus. 

Modulus  turbinatus   Heilprin. 
Plate  18,  figure  12. 
Pseudotrochus  turbinatus  Heilprin,  Trans.  Wagner  Inst.  i.  p.  114,  pi.  16,  fig.  57,  1887. 

Older  Miocene  of  the  Orthaulax-  bed  at  Ballast  Point,  Tampa  Bay,  I'^lorida, 
Willcox,  Dall  and  Crosby. 

This  fine  species  has  been  refigured,  as  the  original  figure  was  far  from 
satisfactory. 

Modulus  Willcoxii  n.   s. 
Plate  18,   figure  i  a. 

Older  Miocene  of  the  Chipola  beds,  Northwest  h'lorida.  Burns. 

Shell  large,  strong,  with  two  (or  more)  small,  smooth  nuclear  and  seven 
subsequent  sculptured  whorls ;  whorls  with  a  blunt  duplex  carina,  on  which 
the  suture  is  wound;  spiral  sculpture,  above  the  carina,  of  five  or  si.x  strong, 
ratiier  sharp,  elevated  ribs,  subequal,  with  about  equal  interspaces ;  below  the 
carina,  on  the  base,  are  about  seven  more,  growing  stronger  and  flatter  to- 
ward the  pillar;  these  spirals  are  undulated  by  the  intersection  of  numerous 
transverse  sulci  in  harmony  with  the  lines  of  growth  ;  base  flattish,  sub- 
conic  ;  aperture  subquadrate ;  outer  lip  sharp-edged,  sharply  lirate  inside  in 
harmony  with  the  spiral  sculpture;  body  with  a  thin  callus;  pillar  sliort, 
bearing  a  broad  and  strong  revolving  lamella ;  umbilicus  closed ;  suture  dis- 
tinct, slightly  turriculate.     Alt.  of  shell  20  ;  max.  diam.  14  mm. 

Mr.  Burns  obtained  but  a  single  specimen  of  this  fine  species,  whicii  it 
gives  me  much  pleasure  to  dedicate  to  Mr.  Joseph  Willcox,  to  whose  energy 
and  interest  this  investigation  of  our  Southern  Tertiary  is  largely  due. 

Modulus  compactus  n.  s. 
Plate  22,  figure  10. 
Older  Miocene  of  the  lower  bed  at  y\luin   lihiff,  Chattalinochce  River, 
I'"lorida,  Burns. 

Shell  small,  turbinate,  with  a  rather  pointed  ajiex  and  about  six  whorls 
(nucleus  lost),  rapidly  enlarging  ;  transverse  sculpture  of  ten   rounded   ribs 


INSTITUTE    OF    SCIENCE,    I'HII-.VDELPHIA.  295 

extending  from  the  suture  to  the  peripher)',  wlicic  they  cease  abruptly,  the 
interspaces  wider  than  the  ribs;  lines  of  growth  well  marked;  spiral  sculpt- 
ure of  (on  the  last  whorl  seven  above  and  seven  below  the  periphery) 
strong  equal  rounded  threads  with  wider  regular  interspaces  in  which  run 
minute  spiral  stria;;  whorls  full,  subangulate  at  the  periphery,  the  base 
slightly  flattened  ;  suture  distinct ;  umbilicus  pervious,  bounded  by  a  rather 
wide  smooth  fasciole  ;  aperture  subquadrate,  sharply  Urate  inside;  a  thin  cal- 
lus on  the  body;  pillar  thin,  short,  with  a  broad,  sharp,  nearly  horizontal 
tooth  at  the  base.     Alt.  9.0;  max.  diam.  8.0  mm. 

A  single  specimen  of  this  well-marked  little  species  was  obtained.  It 
has  the  same  pointed  spire  as  the  other  Chipola  species,  but  differs  from 
them  and  from  the  other  American  species  in  the  details  of  its  sculpture. 

Modulus  floridanus  Conrad. 

Modulus  floridatius  Conr.,  Am.  Jour.  Conch,  v.  p.  107,  pi.  12,  fig.  6,  1870. 

Modulus  corrugaius  Stinipson  MS. 

yl/oi/tt/wj  Arf(5j;V  Morch,  Mai.  Bl.  x.xiii.  p.  129,  1S76. 

Pliocene  of  the  Caloosahatchie  beds,  Dall  and  W'illcox  ;  Post-Pliocene 
of  North  Creek,  Florida,  Willcox  ;  living  on  the  west  coast  of  Florida,  the 
Keys,  and  in  the  Antilles,  and  northward  twenty-five  to  tliirty-five  miles  off 
shore  to  the  latitude  of  Hatteras,  North  Carolina ;  also  at  Bermuda. 

Modulus  modulus  Linne. 

Trochus  modulus  Linn^,  Syst.  Nat.,  Ed.  x.  p.  7,S7,  175S. 

Trochus  filostts  Helb. -f  T.  ledum  Gmelin,  -f  T.  perlalus  V)\\\vi . ,  —  T.  unidi'ns  >\orch; 
Monodonla  carckedonius  Lam.,  -'-  Modulus  canaliculatus  Beck,  +  M.  len/icularis  Auct. 
Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Dall  and  Willcox;  liv- 
ing from  the  west  coast  of  Florida  south  to  the  Brazilian  coast  between  tides. 
This  ancient,  well-known  and  extremely  variable  species,  of  whicli  J\T. 
floridanus   is  merely  a  race,  is  rather  rare   in   the   marls   and   seldom  attains 
the  maximum  size  of  recent  specimens. 

F.\MILV  C.ECID.E. 

The  singular  mollusks  of  this  family  have  been  monographed  by  Car- 
penter and  their  cla.ssification  reviewed  by  De  Folin  (Bayonne,  1875),  who 
has  al.so  printed  a  catalogue  of  the  species.  Owing  to  the  remarkably  dif- 
ferent aspect  these  forms  assume  at  different  .stages  of  growth  in  the  .same 
individual,  they  are  particularly  well  adapted  to  lead  the  unwary  into  error. 
In  the  American  Tertiary  they  extend  from  Mid-Eocene  to  the  present  epoch. 
The  group  comprises  five  genera — Cceciim  Fleming  (\Z\j),  JMcioccras  2.x\i\ 
Strebloceras  Cpr.  (1858),  Parastrophia  De  Folin  (1869),  and  Watsonia  De 
Folin  (1879). 

In  Ccecum  the  shell  begins  as  a  planorbiform  nucleus,  resembling  a  mmute 
Adeorbis,  which  is  coiled  .symmetrically  like  a  nautilus  shell,  from  which  the 
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whorl  extends  as  a  gently  arched  tube.  After  a  time  this  tube  enlarges  suffi- 
ciently to  contain  all  the  soft  parts,  and  they  are  moved  forward  into  the  newer 
portion,  which  is  then  separated  from  the  shell  of  the  first  stage  by  the  forma- 
tion of  a  "  plug  "  or  "  septum  "  which  entirely  separates  the  cavity  into  two 
parts,  shortly  after  which  the  vacated  portion  drops  off  and  is  lost,  though  in 
rare  instances  it  is  retained  abnormally.  The  shell  of  the  second  stage  has 
only  traces  of  the  adult  sculpture,  annulate  species  may  be  nearly  smooth 
when  in  the  second  stage,  etc.,  and  when  the  second  stage  is  complete  the  be- 
ginning of  the  third  stage,  which  continues  straight  with  a  dorsal  arch,  is 
usually  marked  by  a  sudden  and  considerable  increase  in  the  diameter  of  the 
tube.  The  animal  now  assumes  its  adult  characteristics,  grows  steadily  until 
the  shell  of  the  third  stage  contains  the  whole  of  the  soft  parts,  a  new  plug  is 
then  formed  and  the  empty  secondary  shell  is  dropped  in  its  turn.  The  creat- 
ure has  a  multi-spiral  horny  operculum,  and  the  external  form  of  the  plug, 
rounded,  pointed  or  with  a  spurlike  projecting  process,  is  characteristic  for  the 
species.  The  external  surface  of  the  shell  may  be  smooth,  longitudinally 
sulcate,  annulate  or  reticulated,  and  is  sometimes  even  spinose.  The  recent 
shell  is  usually  brownish,  white,  or  mottled  yellow  and  white. 

The  genus  Strebloceras  differs  from  Ccecnm  by  the  asymmetry  of  its 
planorboid  nucleus  and  the  fact  that  instead  of  being  dropped  it  is  retained 
through  life,  no  septa  being  formed.  The  group  is  chiefly  fossil  and  indi- 
cates the  formative  period  of  the  Ccecidce,  when  the  habit  of  drojjping  the 
early  stages  had  not  become  fixed.  It  is  questionable  whether  the  only  re- 
cent species  is  not  founded  on  an  abnormal  ata\  istic  individual  of  the  tj'pical 
genus. 

The  genus  Parastropliia  has  a  small,  loosely  coiled  nucleus  of  a  single 
whorl ;  where  this  is  dropped  the  posterior  end  is  sealed  by  a  secretion  of 
shelly  matter,  no  plug  is  formed  and  the  shell  continues  to  grow  as  a  slightly 
sigmoid,  rapidly  enlarging  cone.  In  this  type  there  are  only  these  two  stages. 
Watsonia  is  quite  similar  in  a  general  way,  but  shorter,  more  inflated  and  with 
a  singularly  oblique  orifice. 

Meioceras  begins  like  Cceaivi,  but  the  second  stage  is  shaped  like  a  cow's 
horn,  rapidly  enlarging  ;  the  third  stage  is  still  more  different,  short,  mostly 
smooth  and  equatorially  tumid  and  but  little  arched.  These  stages  are  remark- 
ably different,  and  it  is  not  very  surprising  that  O.  Meyer  described  the  second 
stage  of  this  genus  as  a  Pteropod,  under  the  name  of  Bovicoriiu,  although  it 
had  been  figured  and  described  by  De  Folin  eleven  years  previously. 

In  .studying  the  American  species  of  this  difficult  group,  I  have  had  the 
kind  assistance  of  the  Marquis  Leopold  de  Folin,  who  has  examined  speci- 
mens of  all  the  species  here  mentioned,  aided  by  his  unrivalled  collection  of 
specimens  of  this  genus. 
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Genus  CSCUM  Fleming. 

Comparatively  few  species  of  tliis  genus  liave  been  described  from  the 
American  Tertiary. 

In  the  Miocene  we  have  C  virginiaimui  Meyer  and  C.  Stevensoni 
Meyer,  from  Yorktown,  Va.  (Proc.  Am.  Phil.  Soc.  xxv.,  No.  127,  p. 
139,  figs.  3  and  4,  1888).  Specimens  collected  at  Yorktown  by  Mr.  Harris  in- 
dicate that  these  two  species  are  valid.  C.  anuulatum  Emmons  {non  Brown), 
from  the  Newer  Miocene  of  North  Carolina,  is  C.  floridanum  Stimpson  ;  C. 
annulattim  Gabb  (Geol.  St.  Domingo,  1873,  p.  241 ;  Journ.  Acad.  Nat.  Sci., 
2d  Series,  viii.  p.  363,  pi.  46,  fig.  59,  1874),  non  Brown  ncc  Emmons,  appears 
to  be  a  good  species,  but  the  figured  type  seems  to  be  the  second  stage  of 
what  in  the  adult  condition  Gabb  has  named  and  figured  {op.  cit.  f.  58)  as  C. 
crassicostian,  which  name,  as  aiiniilatuiii  is  preoccupied,  may  be  kept  for  the 
species.  The  original  form  came  from  the  Miocene  of  Santo  Domingo  and  the 
adult  from  the  Pliocene  of  Costa  Rica.  We  have  no  very  similar  species  in 
the  Tertiary  of  the  United  States,  though  a  not  quite  adult  C.  floridamim 
would  approach  it.  C.  constrictnm  Gabb  (Geol.  St.  Domingo,  p.  241,  1873)  is 
with  little  doubt  identical  with  Meioceras  nitiditm  .Stm.  The  other  species 
known  from  the  American  Tertiary  will  be  found  referred  to  below. 

Caecum  solitarium  Meyer. 

C.  soliiatiiuii  Meyer,  Ala.  Geol.  Rep.,  j>.  6S,  pi.  iii.  fig.  9,  1S86. 
?  C.  alierum  Meyer,  Ber.  Senck.  Nat.  Gcf.  18S6,  p.  6,  pi.  i.  fig.  8. 

P^ocene  of  Vicksburg,  Miss.,  Meyer;  Orthaulax  bed  at  Ballast  Point, 
Tampa  Bay,  one  specimen,  Dall. 

C.  solitarmvi  is  described  as  smooth  except  for  incremental  lines,  and 
figured  as  2  mm.  long.  A  typical  specimen  named  by  Meyer  is  2.6  mm.  long 
and  is  in  the  second  stage  of  growth.  The  enlarged  beginning  of  the  third 
stage  is  present  and  shows  distinct  but  not  prominent  annulae  ;  in  the  adult 
condition  this  species  is  doubtless  one  of  the  annulate  forms.  The  specimen 
from  the  silex-beds  is  too  imperfect  to  be  positive,  but  looks  as  if  it  miglit  be 
an  incomplete  example  of  the  second  stage  of  the  same  shell. 

The  plug  is  bluntly  conical,  with  the  ape.x  nearest  the  right  side  of  the 
posterior  aperture. 

C.  alterum  Meyer,  also  from  the  Eocene  of  Mississippi,  at  Jackson,  may 
well  be  the  third  or  adult  stage  of  C.  solitariuvi.  It  is  represented  as  annu- 
late, without  any  expanded  lip,  and  2.5  mm.  in  length.  These  two  forms,  if 
they  be  more  than  diverse  stages  of  a  single  species,  are,  so  far  as  yet  known, 
the  only  American  Eocene  species  of  the  genus. 
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Cascum  floridanum  Stimpson. 

C.  _fiorida>ium  Sim.,  Proc.  Bost.  Soc.  Nat.  Hist.  iv.  p.  112,  1851  (young  shell). 
C.  irregulare  De  Folin,  Journ.  de  Conchyl.  xv.  p.  46,  pi.  3,  fig.  6,  1867  (Bahia). 
C.  annulatum  Emmons  {tton  Brown,  1SJ4),  Rep.  Geol.  N.  Car.,  p.  274,  fig.  190,  185S. 

Newer  Miocene  of  North  Carolina,  Emmons;  Pliocene  of  the  Caioo.sa- 
hatchie,  Dall ;  living  in  shoal  water  from  North  Carolina  south  to  Florida,  the 
Antilles  and  the  northeast  coast  of  South  America  to  Bahia. 

This  shell  in  the  adult  state  is  recognizable  by  its  large  size,  numerous 
annulations  (of  which  a  few  near  the  aperture  are  more  distant  and  much 
stronger  than  the  rest)  and  fine  longitudinal  strije,  noticeable  especially 
between  the  rings.  The  plug  has  a  slender  mucro,  set  asymmetrically  to 
the  right  and  projecting  from  a  nearly  flat  surface. 

Cascum  floridanum  var.  compactum  Dall. 
Plate  20,  figure  9  b. 
Newer  Miocene  of  the  Cape  Fear  River,  N.  C,  at  Mrs.  Purdy's   marl- 
bed,  Johnson  ;  Pliocene  of  the  Caloosahatchie,  Dall. 

This  form  has  the  rings  more  closely  set,  so  that  the  interspaces  e.vcept 
near  the  mouth  are  visible  merely  as  fine  lines.  In  the  young  stages  of  the 
shell  the  annulations  are  often  quite  widely  separated  as  described  by  Stimp- 
son, but  they  are  more  close-set  in  the  adult,  and  in  this  variety  they  touch 
e.xcept  at  the  anterior  part  of  the  shell. 

Csecum  coronellum  n.  s. 
Plate  20,  figure  11  a. 

Newer  Miocene  of  Cape  Fear  River,  N.  C,  at  Mrs.  Purdy's  marl-pit, 
Johnson  ;  Pliocene  of  the  Caloosahatchie,  Dall  ;  living  on  the  coast  of  North 
Carolina,  twenty  miles  off  Cape  Hatteras  in  fifteen  fathoms,  U.  S.  Fish 
Commission. 

Shell  in  the  adult  stage  attaining  a  rather  large  size,  rather  thin,  not  much 
tapered,  with  about  twenty-four  equal,  little-raised,  elevated,  longitudinal 
threads,  with  equal  or  wider  interspaces;  transverse  sculpture  of  distinct,  wavy 
lines  of  growth,  stronger  near  the  posterior  end  ;  the  tube  near  the  adult  aper- 
ture is  suddenly  enlarged,  forming  a  stout  ring  around  the  aperture ;  the  tube 
is  not  constricted  behind  the  ring,  and  the  aperture  looks  somewhat 
obliquely  downward;  margin  of  the  aperture  sharp,  distinctly  crenulated  or 
denticulated  by  the  ends  of  the  longitudinal  threads;  opercuhmi?  posterior 
end  with  the  margin  simple;  plug  nearly  hemispherical,  with  a  very  small 
mucro  at  the  extreme  right-hand  edge ;  surface  glistening  when  perfect,  the 
young  with  a  much-flattened  plug,  with  a  very  slender,  rather  long  mucro, 
which  in  the  adult  is  generally  worn  down.  Measurements  of  two  specimens 
give  the  length  A,  3.75  ;  B,  5.5  ;  max.  diam.  of  aperture,  A,  0.9  ;  B,  1.4  ;  diam. 
of  posterior  end,  15,  i.o  mm. 
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This  elegant  little  shell  is  quite  distinct  from  any  of  the  figured  species, 
recent  or  fossil,  witli  wiiich  it  has  been  carefully  compared. 

Caecum  regulare  Carpenter. 
C.  regulare  Cpr.,  P.  Z.  S.  1S58,  p.  16,  No.  22. 

Pliocene  of  the  Caloosahatchie,  Alligator  Creek  and  Shell  Creek,  Dall 
and  Willcox ;  living  in  the  Antilles,  at  Singapore  and  in  Australia.  This 
species  was  identified  by  the  Marquis  de  Folin  from  specimens  sent  him  by 
Carpenter,  and  agrees  with  others  named  by  Carpenter  in  the  National  col- 
lection. It  is  much  smaller  than  C.floridanum,  and  has  numerous  rather  dis- 
tant rings,  with  a  flattish  plug  having  a  small,  sharp  subcentral  mucro. 

Csecum  Cooperi  S.  Smith. 

C.  Cooperi  Sanderson  Smith,  Ann.  Lye.  N.  Hist.  N.  Y.  vii.  pp.  154,  16S,  1862  ;  ibid.  ix.  p. 

393.  fig-  3)  1870  ;  Tryon,  Man.  viii.  p.  221,  pi.  67,  figs.  84,  85  ;  not  of  Carpenter. 
C.  Smithii  Cooper,  Proc.  Acad.  Nat.  Sci.  Phila.  1S72,  p.  154. 
C.  costdtum  Verrill,  Am.  Joiirn.  Sci.,  3d  Ser.,  iii.  p.  2S3,  pi.  6,  fig.  6,  1872. 

Newer  Miocene  of  the  Cape  Fear  River,  N.  C,  at  Mrs.  Guion's 
marl-pit,  Johnson ;  Pliocene  of  Shell  Creek,  Florida,  Willcox,  and  of  the 
Caloosahatchie,  Dall;  living  from  Vineyard  Sound,  Mass.,  to  Florida  and  the 
Antilles. 

The  Marquis  de  Folin  observes  that  this  differs  from  C.  iiiibricatiitii 
Cpr.  of  the  West  Indies  by  being  longer,  more  conical  and  having  more 
strongly  marked  sculpture.  The  specimens  of  C.  imbricatuvi  given  by  Dr. 
Carpenter  to  the  National  collection  are  much  more  arched  in  their  curve 
and  relatively  more  slender. 

The  species  named  C.  Cooperi  by  Dr.  Carpenter  from  California  is  of 
later  date,  and  the  change  of  name  must  apply  to  it  and  not  to  the  Eastern 
shell.  It  is  observable  on  this  species,  and  in  nearly  all  the  others  which  I 
have  examined,  that,  judged  by  the  longitudinal  ribs,  most  of  the  specimens 
are  slightly  twisted,  the  amount  of  twist  being  variable,  but  giving  evidence  of 
an  atavistic  tendency  which  they  have  not  yet  been  able  wholly  to  overcome. 

Caecum  californicum  Dall. 

C.   Cooperi  Cpr.,  Rep.  Brit.  Assoc.  1864,  p.  655;  not  of  Smith. 

C.  californicum  Dall,  Proc.  U.  S.  Nat.  Mas.  1S85,  p.  541  ;  Tryon,  Man.  viii.  p.  219,  pi.  66, 
fig.  65,  1886. 

Pliocene  of  Lower  California  at  San  Quentin  Bay,  C.  R.  Orcutt;  Po.st- 
Pliocene  of  Coronado  beach,  San  Diego,  Cal.,  Stearns;  living  on  the  coast 
of  California  at  San  Diego,  Cooper,  Orcutt,  etc. 

This  is  a  finely  annulated,  coinpact  .species,  with  a  slightly  contracted 
aperture. 
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Caeoum  crebricinctum  Carpenter. 

C.  crebricinctum  Cpr.,  Proc.  Cal.  Acad.  Sci.  iii.  p.  215,  1S65;  Tryon,  Man.  viii.  p.  21S,  pi. 

67,  fig.  71,  1SS6. 
C.  magnum  Stearns,  Tryon,  Man.  viii.  p.  219,  pi.  67,  fig.  83,  iSS5. 

Fossil  in  the  Pliocene  of  San  Quentin  Bay,  Lower  California,  Orcutt; 
Post-Pliocene  of  San  Diego,  Cal.,  at  Coronado  beach,  and  living  on  the  coast 
of  California  from  San  Pedro  to  San  Diego  in  shallow  water. 

This  is  a  very  large  brownish  species,  with  strong  extremely  close-set 
annulations  and  a  conical  plug  with  the  mucro  slightly  right-handed. 

Caecum  glabrum  Montagu. 

Dentalium  g/abrum  Mont.,  Test.  Brit.  ii.  p.  497,  1803. 
Cigcum  g/abrum  Fleming,  Ediiib.  Encyc,  pi.  204,  f.  7,  1S17. 
Odontidium  levissimum  Cantraine,  Bull.  Brux.  ix.  p.  2,  1S42. 
Brochus  glabrus  Brown,  III.  Conch.  Grt.  Brit.,  p.  125,  pi.  56,  f.  3. 
Brochina  glabra  Cpr.,  Mon.  Caecidae,  P.  Z.  S.  1858,  p.  23. 

Chesapeake  Miocene  at  Yorktown,  Va.,  Meyer ;  Pliocene  (Crag)  of 
Britain  and  of  the  Caloosahatchie,  Dall ;  Post-Pliocene  of  Norway,  Sars; 
living  on  the  coasts  of  Europe,  both  Atlantic  and  Mediterranean,  and  in  the 
Canary  Islands,  on  the  east  coast  of  America  from  North  Carolina  to  Florida, 
U.  S.  Fish  Commission,  Jewett,  etc. 

The  specimens  of  this  widely  distributed  form  were  identified  by  the 
Marquis  de  Folin. 

Csecum  carolinianum  n.  s. 
Plate  22,  figure  25. 

Pliocene  of  the  Caloosahatchie,  Dall ;  living  off  the  coast  of  North  Caro- 
lina in  fourteen  to  eighteen  fathoms,  U.  S.  Fish  Commission,  and  at  Egmont 
Key,  Florida,  Jewett. 

Shell  well  covered,  when  living,  by  a  thin  yellow,  caducous  epidermis,  un- 
derneath which  it  is  white  or  translucent,  maculated  or  streaked  with  opaque 
white;  shell  stout,  rather  thick,  short,  arched;  sculpture  of  an  obsolete 
shagreening  .seen  with  difficulty  even  with  a  lens,  but  which  comprises  faint 
longitudinal  stria;,  faint  annulations  and  dichotomous  impressed  lines;  the  an- 
nulations are  best  visible  near  the  aperture,  the  longitudinals  on  the  back  of 
the  arch  ;  aperture  simple,  the  shell  about  it  slightly  enlarged,  but  not  margi- 
nate  ;  posterior  end  simple,  plug  conical,  the  mucro  formed  by  the  apex  of  the 
cone,  which  is  slightly  truncate  and  to  the  right  hand  of  the  median  plane  of 
the  shell.     Lon.  4.75  ;  diam.  of  aperture  i.o;  of  posterior  end  \\  mm. 

The  description  has  been  drawn  from  the  recent  specimens,  as  the  fossil 
ones  were  not  adult.  They  have  been  examined  by  M.  de  Folin  and  were 
pronounced  by  him  to  be  undescribed. 
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Caecum  tortile  n.  s. 
Plate  13,  figure  9  a. 

Newer  Miocene  of  the  Cape  Fear  River,  N.  C.,at  Mrs.  Guion's  marl-bed, 
Johnson  ;  Pliocene  of  the  Waccamavv  beds  at  Tilly's  Lake,  S.  C,  Johnson  ; 
living  twenty-five  miles  off  Cape  Hatteras,  N.  C,  in  63  fathoms,  U.  S.  Fish 
Commission. 

Shell  rather  large,  solid,  moderately  tapered,  slightly  twisted,  so  that  it  is 
curved  in  two  directions;  aperture  simple,  nearly  at  right  angles  to  the  longi- 
tudinal axis ;  posterior  margin  simple,  plug  conical,  slightly  inclined  to  the 
right;  longitudinal  sculpture  of  numerous  sharply  incised  lines,  with  wider 
interspaces,  which  in  passing  from  the  posterior  to  the  anterior  margin  make 
as  much  as  one-fourth  of  a  revolution  around  the  shell.  Lon.  of  shell  6.12  ; 
diam.  of  anterior  end  1.12  ;    of  posterior  end  0.6  mm. 

The  amount  of  twist  varies  considerably  in  different  specimens ;  some 
show  very  little,  but  in  the  best-preserved  specimens  it  sometimes  reaches  one- 
quarter  of  a  revolution.  The  following  species  is  the  only  one  which  ap- 
proaches C.  tortile,  apart  from  the  torsion. 

Caecum  (tortile  var.  ?)  ibex  n.  s. 
Plate  20,  figure  10  a. 

Newer  Miocene  of  the  Cape  Fear  River,  N.  C,  at  Mrs.  Guion's;  Pliocene 
of  the  Waccamaw  beds  at  Tilly's  Lake,  S.  C,  Johnson. 

Shell  resembling  C.  tortile,  except  in  the  following  particulars  :  it  is 
slightly  more  slender,  with  fewer  and  coarser  ribs,  which  are  separated  by  per- 
ceptible channels,  across  which  the  lines  of  growth  are  rather  strong,  giving 
the  shell  a  faintly  reticulated  aspect;  the  anterior  aperture  is  slightly  con- 
tracted and  the  external  edge  bevelled  ;  the  form  is  slightly  more  conical. 
Max.  lon.  of  shell  5.5  ;  diam.  of  anterior  end  0.8  ;  of  posterior  end  0.4  mm. 

The  shells  sometimes,  like  nearly  all  the  elongated  and  longitudinally 
sculptured  Caecids,  exhibit  a  moderate  amount  of  torsion,  but  most  of  them 
are  straight.  C.  Stcveiisoni  Meyer  is  a  similar  species,  but  smaller,  shorter,  and 
with  annulations  often  visible  near  the  extremities. 

Genus  MEIOCBRAS  Carpenter. 

Meioceras  Cpr.,  P.  Z.  S.  1S58,  p.   26. 

Inflalulum  Cpr.,  Mazatlan  Cat.  B.  M.,  p.  314,  note;  ex  parte. 

Bovicornu  Meyer,  Ala.  Geol.  Rep.,  p.  79  (under  Pieropodd)  1886. 

The  species  of  this  group  cannot  be  determined  from  the  shell  in  its 
younger  stage,  as  individuals  vary  considerably. 
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Meioceras  eocenense  (Meyer). 

Bovicorim  eocenense  Meyer,  Ala.  Geol.  Rep.,  p.  79,  pi.  3,  fig.  12,  i885  ;  Red  Bluff,  Miss. 
Bovicornu  gracile  Meyer,  Ber.  Senck.  Nat.  Ges.  1S87,  p.  9,  pi.  ii.  f.  17  ;  Jackson,  Mi,ss. 
?  Styliola  corpulenta  Meyer,  Ber.  Senck.  Nat.  Ges.  1887,  p.  9,  pi.  ii.  f.  16  ;  Jackson,  Miss. 

Upper  Eocene  of  Mississippi,  Meyer  and  Aldrich. 

There  may  be  three  and  probably  are  two  species  indicated  here,  but  they 
cannot  be  defined  until  the  adult  forms  are  known.  At  present  all  that  is  in- 
dicated by  Meyer's  data  is  that  the  genus  Meioceras  exists  in  the  Upper 
Eocene  of  Mississippi.  I  have  not  seen  Meyer's  type  of  Styliola  corpulenta, 
but  the  form  and  size  point  toward  Meioceras,  and  I  have  very  little  doubt  that 
it  should  be  referred  there. 

Meioceras  nitidum  Stimpson. 

Ciscumniddum  Stra.,  Proc.  Best.  Soc.  Nat.  Hist.  iv.  p.  112,  1851. 
Meioceras  nitidum  Cpr.,  P.  Z.  S.  1858,  p.  26. 

Pliocene  of  the  Caloosahatchie,  Dall ;  Post-Pliocene  of  Barbados,  Cpr. ; 
living  from  Tampa  Bay,  West  Florida,  to  Jamaica,  West  Indies. 
This  was  obtained  both  adult  and  in  the  "  Bovicornu  "  stage. 


Meioceras  cingulatum  n.  s. 
Plate  16,  figures  6,  7. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and 
Willcox. 

Shell  small,  polished,  sculptured  only  with  incremental  lines ;  back 
strongly  arched;  equator  tumidly  girdled,  posterior  extremity  attenuated; 
anterior  extreme  larger,  with  the  aperture  much  depressed ;  plug  conical,  mu- 
cro  somewhat  dorsally  situated.  Lon.  of  shell  2.25  ;  diam.  of  anterior  end 
0.5  ;  of  posterior  end  0.3  mm. 

There  is  quite  a  range  of  variation  in  this  species,  in  regard  to  the  limits 
of  the  tumid  zone.  In  many,  as  in  the  one  which  has  been  figured,  it  gradu- 
ally merges  in  the  rest  of  the  surface.  In  other  specimens  it  is  sharply  limited 
and  has  the  appearance  of  a  thick  belt  around  the  shell.  In  many  specimens 
the  mucro  of  the  plug  projects  farther  from  the  posterior  aperture,  and  forms 
an  obtusely  rounded  cone  merging  into  the  surface  of  the  i)lug  without 
specific  limits. 

Family  VERMETIDyE. 
This  group  is  not  very  well  represented  in  the  American  Tertiary. 
Since  the  character  of  the  operculum,  upon  which  the  group  is  divided  in  the 
recent  species,  is  not  available  in  the  case  of  the  fossil  forms,  we  can  only 
approximate  to  the  genus  in  many  cases.  For  practical  purposes  our  species 
may  be  divided  into  the  following  groups  : 
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Shell    large,  contorted,  with  an  irregular  coil  and   no   internal    laniinit; 

Serpulorbis. 
Shell  large,  with  a  turritelloid  tip;  Vermicularia. 

Shell  smaller,  with  internal  laminae  near  the  tip  of  the  spire  ; 

Eetaloconchns. 
Shell  slit  for  access  of  water  to  the  gills ;  Siliquaria. 

Genus  SERPULORBIS  Sassi. 
Serpulorbis  herculea  Dall. 
Lesueur's  Walnut  Hills  Fossil  Shells,  pi.  4,  figure  20,  1829. 

Later  Eocene  at  Jarves'  Spring,  Hernando  Co.,  Florida,  Willcox. 

Tube  large,  rather  thin,  irregularly  coiled,  without  external  sculpture 
except  well-marked,  more  or  less  irregular  incremental  lines ;  section  of  the 
aperture  circular.  Length  to  diameter  of  aperture  as  about  i  to  15;  maxi- 
mum length  of  specimens  about  300  mm. 

This  shell  might  betaken  for  a  Teredo  tube, it  is  so  thin  and  plain,  but  the 
incremental  striae  point  toward  the  Vermetidce  rather  than  anything  else.  Mr. 
Willcox  found  this  shell  abundant  at  Jarves'  Spring,  many  of  the  pieces  reach- 
ing a  foot  in  length.  Owing  to  the  flinty  character  of  this  rock  and  the 
tenuity  of  the  shell,  it  is  impossible  to  obtain  complete  examples. 

Serpulorbis  granifera  Say. 

Serpula  granifera  Say,  Jourii.  Acad.  Nat.  Sciences,  ist  Ser.  iv.   p.    154,  pi.  S,  fig.  4,  1S24  ; 
Miocene,  Maryland. 

Late.st  Eocene  at  Martin's  Station,  Hernando  County,  Florida,  Willcox; 
older  Miocene  of  Ballast  Point,  Tampa  Bay  and  White  Beach,  near  Osprey, 
Florida,  Dall ;   and  at  City  Point,  Va.,  Haldeman,  and  Maryland,  Finch. 

This  species,  when  in  good  condition  and  with  normal  sculpture,  is  readily 
recognized.  By  some  oversight  it  is  omitted  from  both  Conrad  and  Meek's 
lists  of  Miocene  fossils  of  the  United  States. 

Serpulorbis  granifera  var.  tenera  Dall. 

Chesapeake  Miocene,  Duplin  County,  North  Carolina,  Willcox. 

This  differs  from  the  creeping  and  decumbent  form  of  the  type  in  being 
^gg''egated  in  masses,  with  the  tubes  nearly  vertical,  in  having  the  surface 
more  distantly  granular  and  the  substance  of  the  tubes  much  thinner,  which, 
as  they  mutually  support  each  other,  is  not  detrimental  to  the  individuals  com- 
posing the  mass.  These  tubes  measure  about  b.o  mm.  in  diameter  at  the 
aperture  and  reach  a  length  of  over  S3  ram. 

Veriiietus  papulosus  Guppy,  from  the  Miocene  of  Jamaica,  bears  some  re- 
semblance to  a  single  tube  of  this  variety,  but  is  more  .slender  and  with  larger 
granulations. 
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Serpulorbie  igranifera  var.  ?)  ballistse  Dall. 
Plate  22,  figure  21. 

Older  Miocene  of  the  Orthaulax  bed  at  Ballast  Point,  Tampa  Bay,  Flor- 
ida, Dall  and  Willcox. 

Shell  thin,  rather  rapidly  enlarging,  adherent,  but  with  nearly  circular  sec- 
tion ;  sculpture  of  incremental  lines  and  longitudinal  riblets,  of  which  the  pri- 
maries are  larger  and  granulated  as  in  grant/era,  but  instead  of  having  the 
secondaries  granulated  and  alternate,  there  are  between  each  pair  of  primaries 
four  or  five  simple  secondary  or  smaller  and  subequal  threads.  A  specimen 
about  60  mm.  long  has  a  diameter  at  the  aperture  of  8  mm. 

Figure  1 3,  plate  26,  Tuomey  and  Holmes's  Pleiocene  Fos.  S.  Carolina,  may 
represent  this  form ;  it  is  certainly  not  the  Petalocoiicluis. 

Serpulorbis  decussata  Gmelin. 

Serpula  decussata  Gmelin,  Syst.  Nat.  xiii.  p.  3745,  1791. 

Vermetus  decussatus  (Morch)  Tryon,    Man.  viii.  p.  i8r,  pi.  53,  figs.  71,  72,  18S6. 

Older  Miocene  of  Ballast  Point,  Tampa  Bay,  Florida,  Dall,  and  of  Santo 
Domingo,  Gabb ;  Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Dall  and 
Willcox  ;  Post- Pliocene,  Simmons's  Bluff,  S.  C,  Burns  ;  living  on  the  shores 
of  North  Carolina,  Florida  and  the  Antilles,  in  twenty-two  fathoms  or  less, 
U.  S.  Fish  Commission,  etc. 

Subgenus  Vermicularia  Lamarck. 

Serpulorbis  (Vermicularia)  spirata  Pliilippi. 

Vermiciilus  spiralus  Phil.,  Arch,  fiir  Naturg.,  p.  244,  1836. 

Vermetus  luntbricalis  Gould  {non  Lam.),  Inv.  Mas.s.  i.  p.  287,  184 1  ;  Conrnd,  Am.  Jour.  Sci. 

xxxviii.  109,  1S35  ;  name  only. 
Vermetus  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1S62,  p.  288. 
Vermetus  caro/ineusis  Conr.,  Proc.  Acad.  1S63,  p.  568. 
Vermicularia  spirata  Dall,  Bull.  U.  S.  Nat.  Mus.  37,  p.  144,  1.S89. 
Vermetus  radicula  Stinipson,  etc. 

Pliocene  of  the  Caloosahatchie,  Shell  Creek,  Mjakka  River  and  Alli- 
gator Creek,  Florida,  Dall  and  Willcox  ;  of  the  Croatan  beds,  Neuse  River, 
N.  C,  Johnson  ;  of  Costa  Rica,  Gabb  ;  living  from  Massachusetts  Bay  to  the 
Southern  Antilles  in  moderate  depths  of  water. 

This  well-known  recent  form  is  widely  distributed  in  the  Pliocene,  but  I 
have  seen  ^nothing  from  the  Miocene  which  could  be  referred  to  it  except 
Vermetus  trilineatus  Guppy,  which  is  based  on  the  young  spiral  portion. 

Genus  VERMETUS  (Adanson)  Morch. 

Subgenus  Petaloconchus  Lea. 

Vermetus  (Petaloconchus)  irregularis  Orbigny. 

Vermetus  irregularis  Orb.,  Moll.  Cuba,  1.  p.  235,  pi.  xvii.  f.  16,  18,  1842. 

?  Serpula  convoluta  H.  C.  Lea,  Trans.  Am.  Phil.  Soc.  ix.  p.  233,  pi.  34,  f.  i,  1845. 
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Pliocene  of  the  Caloosahatchie  beds,  Dall  ;  Post-Pliocene  of  the  Floridian 
and  Antillean  coasts  ;  and  living  in  the  same  region  from  Cedar  Keys,  Florida, 
to  the  Southern  Antilles,  usually  in  shallow  water. 

Lea's  species  is  certainly  a  I'fniictiis,  and  perhaps  should  be  referred  to 
this  species. 

Vermetus  iPetaloconchus)  varians  Orbigny. 
Vermetus  varians  Orb.,  Voy.  Am.  Mer.,  p.  456,  pi.  54,  figs.  7-10,  1S43. 

Older  Miocene  of  the  Orthaulax  bed.  Ballast  Point,  Tampa  Bay,  Florida  ; 
Pliocene  of  the  Waccamaw  beds  and  of  the  Caloosahatchie  and  Shell  Creek, 
Willcox  ;  Post-Pliocene  of  the  Florida  Keys  ;  living  from  Southwest  Florida 
south  to  Rio  Janeiro,  Orbigny. 

The  limits  of  species  among  the  ]'erinetid(E  are  notoriously  lax,  and  this 
species  is  but  doubtfully  distinct  from  the  preceding.  It  is  quite  likely  that 
its  differences  of  form  are  due  to  station  and  food  supply. 

Vermetus  (Petaloconchus)  erectus  Dall. 

Vertnetits  (Pelalocoiichns)   ereclus    Dall,  Blake,  Gastr.,  p.   262,   pi.  xxxviii.  fig.  4;  Three 
Cruises  of  the  Blake,  ii.  p.  71,  fig.  297,  1888. 

Pliocene  of  the  Caloosahatchie,  Dall  and  Willcox  ;  living  in  the  Antilles 
in  37  to  805  fathoms,  Blake  Exp. 

This  species  is  easily  discriminated  from  the  others  owing  to  its  habit  of 
building  its  early  whorls  together  to  form  a  rounded  pedestal  and  then  start- 
ing vertically  upward  with  the  remainder  of  the  tube.  It  seems  to  be  rare  in 
the  Pliocene  marls. 

Vermetus  iPetaloconchus?)  sp.  indet. 

Older  Miocene  of  the  Orthaulax  bed.  Ballast  Point,  Tampa  Bay,  Florida. 

Two  specimens  of  a  Vcnnctits  wliich  do  not  seem  to  be  referable  to  either 
of  the  preceding  species  were  obtained  from  the  silex-beds.  They  are  not 
sufficiently  complete  to  render  it  advisable  to  describe  them  under  a  new  name 
in  so  difficult  a  genus  as  Vermehis.  They  comprise  a  tolerably  regular  spiral 
coil,  gradually  enlarging,  smooth  except  for  large,  irregular  swellings  which 
have  almost  the  effect  of  sculpture.  The  greatest  diameter  of  the  coil  is  8.5 
mm.,  and  of  the  aperture  about  3.0  mm.  It  is  possible  they  may  be  tips  of 
V.  squamulosa  Conrad,  or  Scrpula  convoluta  H.  C.  Lea  (1845,  Miocene  of 
Petersburg,  Va.). 

Vermetus  (Petaloconchus)  sculpturatus  H.C.Lea. 

Petaloconchus  sculpturatus  Lea,  Trans.  Am.  Phil.  Soc  ,  2cl  Ser.  ix.  p.  233,  pi.  34,  fig.  3,  1S45  ; 

Emmons,  Geol.  Rep.  N.  Car.,  p.  271,  fig.  169,  1S58  ;  not  of  Tuomey  and  Holmes,  Pleioc. 

Fos.  S.  C,  pi.  26,  fig.  13,  1857. 
Petaloconchus  doiiiing-etisis  Sby.,  Quart.  Journ.  Geol.  Soc.  vi.  p.  5,  pi.  x.  fig.  9,  1849. 
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Chesapeake  Miocene  of  Petersburg,  Va.,  Lea  ;  and  of  North  Carolina, 
Emmons ;  and  older  Miocene  of  Haiti,  Gabb. 

This  species  is  the  type  of  the  genus,  and  very  well  characterized  by  its 
peculiar  turreted  spiral  growth  and  ornate  sculpture.  Gabb  has  fully  identified 
the  Santo  Domingo  fossil  with  Lea's  species. 

Among  other  fossils  which  have  been  referred  to  this  general  vicinity, 
Serpula  attguina  H.  C.  Lea  is  doubtless  a  Vermetus.  Scrpula  texana  Gabb, 
from  the  Eocene  of  Texas  (Journ.  Acad.  Nat.  Sci.,  2d  Ser.  4,  p.  388,  pi.  67,  fig. 
41,  i860),  and  5.  diantlms  Verrill,  from  the  Post-Pliocene  of  Sankoty  Head 
Mass.  (Am.  Journ.  Sci.,  3d  Ser.  x.  p.  373,  1875),  are  genuine  SerpiilcE.  Ser- 
pula sqiiamulosa  Conrad  (Journ.  Acad.  Nat.  Sci.  vii.  p.  149,  1834),  from  the 
Claibornian  Eocene,  is  probably  synonymous  with  Serpula  ornata  Lea  (Contr. 
Geol.,  p.  37,  pi.  I,  fig.  5,  1833),  and  may  be  referable  to  Scrpulorbis. 

Vermetus  ?  (Anguinella)  virginica  Conrad. 

Serpula  virginica  Conrad,  Medial  Tert.,  3d  page  of  cover  to  part  of  the  editions   of  Nos. 

I  and  2,  Apr.  16, 1839. 
Vermetus  virginicus  Orbigny,  Prodr.  Pal.  ill.  p.  48. 
Anguinella  virginiana  Conr.,  Medial  Tert.,  p.  77,  pi.  44,  f.  4,   1S45  ;    Proc.  Acad.  Nat.  Sci. 

Phila.  1863,  p.  568. 
Vermetus  anguina  T.  &  H.  {>io7i  Lea),  Pleioc.  Fos.  S.  C,  p.  123,  pi.  26,  f.  12,  1S57. 

Older  Miocene  of  Shiloh,  N.  J.,  and  of  White  Beach,  near  Osprey, 
Florida,  Dall ;  Chesapeake  Miocene  of  Urbanna,  Middlesex  Co.,  \s..,  Conrad, 
and  the  Peedee  River,  S.  C,  Tuomey  and  Holmes. 

This  species  I  believe  to  be  the  test  of  a  tubicolous  annelid,  but  place  it 
here,  since  the  fact  remains  somewhat  doubtful.  It  is  concentrically  ringed 
with  a  circular,  somewhat  campanulate  aperture  like  the  tubes  of  some 
species  of  Serpula*  Lea's  Serpula  anguina  is  a  genuine  Vermetus  having 
a  spiral  larval  shell.  It  may  possibly  be  an  irregular  form  of  the  same 
species  which  he  named  5.  convoluta,  but  probably  should  not  be  referred,  as 
has  been  done  by  Conrad,  to  the  young  of  /'.  sculpturatus. 

Genus  SILIQUARIA  Lamarck. 
Of  late  it  has  been  the  fashion  to  use  Tenagodus,  Tenagoda  or  Tcnagodes 
for  this  group  and  ascribe  the  name  to  Guettard  (1774).  I  have  not  been 
able  to  consult  Guettard's  memoir,  but,  from  the  doubt  exhibited  as  to  the 
termination  and  the  mode  of  certain  citations,  it  seems  unsettled  that  Guettard 
used  any  Latin  name  for  the  genus.  Deshayes  cites  "  Tenagode  "  simply, 
and  such  a  trivial  name  in  the  vernacular  has  no  just  claim  to  recognition. 

•Another  species  which  should  j>robably  i)C  referred  to  Serpula  lias  even,  irregularly  coiled  tubes, 
smooth  or  slightly  granular  of  .surface  ami  a  little  flattened  on  one  side.  They  average  about  2  mm.  In  diame- 
ter and  3G  mm.  long.  They  taper  but  slightly  except  in  the  earlier  portion,  which  ha-f  occasionally  some 
obsolete,  little-elevated  longitudinal  lines.  For  purposes  of  reference  It  may  take  the  name  of  Serpula  mendlca. 
It  is  found  in  the  Pliocene  of  the  Caloosahatchle  and  the  Myakka  River,  Florida. 
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Siliquaria  vitis  Conrad. 
Siliguaria  z'itis  Conr.,  Fos.  Tert.  Form.,  part  3,  ist  ed  ,  p.  36:  Aug.,  1833,  2d  ed.,  p.  47,  pi. 

17.  f-  3.  1835- 
Siliguaj-ia  claibornends  Lea,  Contr.  Geolojjy,  p.  33,  pi.  i,  fig.   i,  Dec,  1833  ;  Gregorio,  p. 

121,  pi.  .\.  f.  42. 
Tenagoda  vitis  Conr.,  Am.  Journ.  Conch,  i,  p.  33,  1865. 

Eocene  of  the  Claiborne  Sands,  Conrad  and  Lea  ;  older  Miocene  of  the 
Orthaulax  bed,  Ballast  Point,  Tampa  Bay,  Florida,  Dall. 

I  can  see  no  distinguishing  characters  between  the  specimens  from  the 
Upper  Eocene  and  those  of  the  Lower  Miocene. 

De  Gregorio  has  figured  a  number  of  varieties  of  tliis  species  (pi.  x.  figs. 
41,  44,  45  ;  xi.  figs.  I,  2),  and  proposes  for  the  smooth  ones  the  varietal  name 
of  plita. 

Other  species  of  this  group  seem  to  be  rare  in  the  American  Tertiary. 
The  only  one  I  have  encountered  is  Siliquaria  sculpturata  Gabb  (Journ.  Acad. 
Nat.  Sci.  Phila.,  2d  Ser.  viii.  p.  364,  pi.  46,  fig.  59  a,  1874),  which  is  synony- 
mous with  S.  squaviata  Blainvilie,  a  recent  species  abundant  in  the  Antilles  at 
the  present  day.    Gabb's  fossil  came  from  the  Pliocene  clays  of  Costa  Rica. 

It  may  be  as  well  to  note  here  that  Gabb  and  others  have  frequently  used 
the  name  Siliquaria  in  the  sense  hi  which  it  was  used  by  Schumacher,  to  de- 
nominate a  Pelecypod  shell  related  to  Soletellina  or  Solen. 

Laxispira  luinbricalis  Gabb,  from  the  New  Jersey  Cretaceous  marl,  from  a 
careful  examination  of  the  type-specimens,  appears  to  be  simply  an  internal 
cast  or  mold  of  a  species  of  Siliquaria.  Such  casts  give  no  specific  charac- 
ters and  simply  indicate  the  presence  of  the  genus.  Having  misinterpreted 
Gabb's  very  poor  figure  and  applied  the  name  Laxispira  to  a  remarkable 
ioo.seiy  coiled  Trochid  described  by  Prof  Verrill  (U.  S.  Nat.  Mus.  Bull.  37,  p. 
166),  it  is  necessary  to  replace  Gabb's  name,  now  obviously  a  complete 
.synonym  of  Siliquaria,  by  another  which  shall  be  applicable  to  the  Trochid, 
in  question.  I  therefore  propose  for  Dclpliinula  iiitida  Ver.  the  name  of 
Eccliseogyra,  as  a  subgenus  of  Liotia. 

Family  TURRITELLID^. 
Genus  TURRITELLA  Lamarck. 
This  genus  is  very  abundantly  represented  in  our  Tertiaries,  having  made 
a  good  beginning  in  the  Cretaceous.  More  than  eighty  species  have  been 
named  and  discriminated  in  the  American  Tertiaries.  Of  these,  a  certain  pro- 
portion are  synonyms,  but  a  large  number  seem  to  be  valid  forms.  I  hail 
intended  to  review  the  whole  group  in  this  place,  but  the  difficulty  of  obtain- 
ing a  sufficient  number  of  specimens  of  this  very  variable  genus  to  do  the 
work  properly,  and  the  necessity  of  finishing  this  paper  in  a  reasonable  time, 
have  obliged  me  to  reconsider  this  determination.  I  shall,  therefore,  confine 
my   attention    to    the    Floridian    species  and  their   nearly  allied   congeners. 
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These  alone  are  rather  numerous,  and  in  spite  of  mj-  desire  to  restrict  de- 
scriptions to  well-characterized  forms,  I  find  that  several  require  to  be  treated 
as  new.  Each  horizon  seems  to  have  a  set  of  forms  which  are  analogous  to 
those  of  preceding  and  subsequent  horizons,  and  are,  doubtless,  genetically 
connected  with  them.  A  few  species  not  belonging  to  the  genus  have  been  de- 
scribed by  the  older  authors  as  Turritellas.  Thus  T.  «'</?/(?/«  Say  and  laqneata 
and  perlaqueata  of  Conrad  belong  to  the  genus  Turboiiilla.  T.  vetiista  Conrad 
is  probably  a  Proto.  T.  monilifera  H.  C.  Lea,  a  doubtful  species,  T.  carinata 
of  the  same  author  (not  of  I.  Lea),  T.  affinis  Gay,  and  T.  plana  Nelson  bear 
specific  names  which  are  preoccupied  in  the  genus.  T.  alteniata  Say  is  a 
Bittium ;  T.  costulata  Mighels  and  T.  erosa  Couthouy  belong  to  Morch's 
genus  Tachyrhynchus.  There  are  a  number  of  species,  such  as  T.  alticostata 
Conrad,  constricta  Emmons,  curynome  Whitfield,  ^uxiotiah's  Rogers,  vudtilira 
Whitfield  (not  niidtilirata  Ad.  and  Rve.),  ocionaria  Conrad,  prcvcincta  Conrad, 
secta  Conrad,  and  suturalis  Nelson  (not  of  Sowerby),  which  have  never  been 
figured.  T.  biscriata  Conrad  and  T.  terebriformis  Conrad  are  catalogue  names 
of  which  no  description  or  figure  has  been  printed. 

In  our  recent  seas  there  is  a  singular  dearth  both  of  species  and  individuals. 
Very  few  are  known  even  from  tropical  America,  and  only  on  the  Pacific 
coast  do  one  or  two  species  ofier  any  great  abundance  of  individuals. 

Turritella  indenta  Conrad. 

T.  indenta  Conr.,  Joiirn.  Acad.  Nat.  Sci.  Phila.  viii.  p.  i88,  1S41  ;  Proc.  Acad.  Nat.  Sci.  i. 
p.  32,  1843  ;  Am.  Journ.  Conch,  iii.  p.  258,  pi.  21,  fig.  13,  1867. 

Older  Miocene  of  the  Chipola  River,  Florida,  one  mile  below  Bailej's 
Ferry,  Burns;  Chesapeake  Miocene  of  Calvert  Cliffs  and  Plum  Point,  Md., 
Conrad  and  Harris. 

The  figure  given  by  Conrad  is  too  cylindrical,  and  the  sides  of  the 
whorls  insufficiently  concave.  The  rib  at  the  base  of  the  whorls  is  often  dou- 
ble, and  the  surface  of  the  whole  shell  when  perfect  shows  fine,  faint  spiral 
stri;e. 

Turritella  indenta  var.  bipertita  Conrad. 

T.  bipertita  (sic)  Conrad,  Proc.   Acad.    Nat.  Sci.  Phila.  i.  p.  326,  1842  ;  Am.  Journ.  Conch, 
iii.  p.  258,  pi.  21,  fig.  I,  1867. 

Chesapeake  Miocene  of  Petersburg,  Va.,  Conrad. 

This  differs  from  the  type  by  the  obsolescence  of  the  two  marginal  cari- 
nje  of  the  whorls  and  the  presence  about  the  equator  of  several  more  or  less 
pronounced  stri.x-  forming  spiral  threads  by  their  interspaces. 

Turritella  indenta  var.  martinensis  Dall. 
Shell  differing  from  the  type  by  the  development  of  the  marginal  riblcts 
a  little  farther  from  the  suture,  and  their  frequent   duplication  by  a  fainter 
thread  ;  on  the  uj^per   whorls   the  posterior  thread  is  gencrall}-   undulate  or 
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beaded,  and  .sometimes  both  are  so.  This  form  was  obtained  from  tlie  \'icks- 
burj;  Eocene  at  Martin  Station,  Florida,  by  Mr.  Joseph  VVillcox,  and  a  cast 
which  may  be  the  same  from  the  niimmulitic  limestone  at  Ocala. 

Turritella  indenta  var.  mixta  Dall. 

Chipola  beds,  near  Bailey's  Ferry,  Chipola  River,  Nortlnvest  Florida, 
Burns. 

This  variety  has  the  basal  carina  double  as  in  well-developed  specimens 
of  the  type,  together  with  the  equatorial  spiral  sculpture  of  T.  bipertita.  The 
lines  of  growth  are  periodically  .sharp  and  elevated,  and  the  sides  of  the 
whorls  are  comparatively  flat.  The  apical  whorls  are  only  faintly  sculptured, 
and  the  nucleus  is  very  minute.  The  best-preserved  specimen  measures  60 
mm.  long  and  has  a  maximum  diameter  of  21.5  mm.  These  specimens  are 
somewhat  more  compact  than  the  type,  though  it  is  quite  variable  in  this 
respect. 

Turritella  tampae  Heilprin. 
Plate  17,  figure  8. 
Turritella  lampic  Heilprin,  Trans.  VVagn.  Inst.  i.  p.  113,  pi.  8,  fig.  53,  18S7. 

Older  Miocene  of  the  Orthaulax  bed,  Ballast  Point,  Tampa  Bay,  Florida, 
Willcox,  Uall  and  Shepard. 

This  form  is  nearly  related  to  T.  indenta,  especially  the  variety  viartiii- 
t'us/'s. 

The  original  figure  being  very  poor,  the  species  has  been  refigured,  but 
the  new  figure  does  not  show  one  of  the  characteristic  features  of  the  species 
— namely,  that  the  entire  surface  is  covered  with  fine,  sharp,  but  almost  micro- 
scopic spiral  threads.  In  good  condition  the  species  may  be  recognized  by 
the  separation  at  the  suture  of  the  later  whorls  and  by  the  following  sculpt- 
ure :  at  the  base  of  the  whorl  two  little-elevated  primary  threads  about  a 
millimeter  apart,  the  interspace  sharply  spirally  striated  ;  behind  the  posterior 
primary  the  whorl  is  constricted,  and  covered  thence  to  the  suture  by  about 
six  to  eight  spiral  primaries  with  narrower,  deep  interspaces,  the  whole  finely, 
evenly  undulated  by  fine,  regular,  sometimes  almost  imbricated  lines  of 
growth.  The  posterior  margin  of  the  suture,  when  not  discontinuous,  is 
slightly  more  prominent.  The  base  is  flattish  and  spirally  striate.  The  di- 
mensions are  75  by  16  mm. 

Turritella  tampae  var.  tripartita  Dall. 

Shell  with  the  equatorial  constriction  marginate  on  both  sides  with  a 
primary,  and  one  marginating  the  suture  behind  ;  the  other  primaries  obsolete, 
the  fine  spiral  striation  remaining.  The  surface  of  the  whorl  is  thus  divided 
into  three  equal  striated  bands  separated  by  two  prominent  threads.  Two 
specimens  of  this  variety  were  found  among  those  collected  at  Ballast  Point. 
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Turritella  tampse  var.  pagodasformis  Heilprin. 
Plate  17,  figure  9. 
T.  pagodcefor)nis  Heilp.,  Trans.  Wagn.  Inst.  i.  p.  112,  pi.  8,  fig.  52,  1887. 

Older  Miocene  of  the  Ortliaiilax  bed,  Ballast  Point,  Tampa  Bay,  Florida, 
Willcox,  Shepard  and  Burns. 

This  form  appears,  from  more  abundant  and  perfect  material  than  that  at 
Prof  Heilprin's  disposal,  to  be  essentially  similar  to  the  form  which  he 
described  as  T.  tampce,  which  is  more  abundant  and  seems  to  be  the  normal 
form  of  the  species.  In  the  present  variety  the  whorls  usually,  but  not 
always,  overhang  a  little,  they  do  not  become  discontinuous,  while  the  pri- 
maries of  the  spiral  sculpture  are  more  pronounced  than  in  the  type. 

There  is  still  another  form  of  the  species  which  is  more  slender  and  has 
the  constriction  verj' pronounced,  the  carinse  much  emphasized,  e.specially  the 
two  near  the  base  ;  and  another  in  which  the  basal  carina  is  prominent  while 
the  others  areTaint  and  the  whorls  nearly  flat-sided  ;  but  it  seems  hardly  worth 
while  to  apply  names  to  such  mutations  at  present.  Each  species  of  Turritella 
belonging  to  one  general  type  runs  through  a  very  similar  series  of  sculptural 
mutations  ;  some  types  have  many,  others  few,  mutations ;  yet,  in  spite  of  all 
the  variations,  with  a  good  series  of  perfect  specimens  the  species  can  usually 
be  recognized. 

Turritella  gatunensis  Conrad. 

Plate   17,  figure  10. 

Turritella  gatunensis,  Conr.,  Pacific  R.  R.  Reports,  vi.  part  2,  p.  72,  pi.  v.  fig.  20,  1857  ;  Gabb, 
Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.  viii.  p.  342,  pi.  44,  fig.  10,  1874. 

Vicksburg  Eocene  at  Martin  Station,  Florida,  Dall  and  Willcox  ;  Miocene 
of  the  Isthmus  of  Darien,  on  the  Panama  R.  R.  at  Gatun,  and  Vamos-vamos, 
on  the  line  of  the  canal,  fourteen  miles  west  of  Colon,  a  few  feet  above  thesea- 
level,  Conrad  and  Agassiz ;  older  Miocene  of  the  Orthaulax  bed  at  Balla.st 
Point,  Tampa,  Florida,  Dall  and  Willcox ;  Miocene  of  Costa  Rica,  near  Pico 
Blanco,  in  Talamanca,  Costa  Rica,  Gabb. 

The  identification  of  this  species  would  hardly  have  been  ventured  upon 
if  it  had  not  been  possible  to  compare  with  Panamic  sjiecimens.  The  7>/m- 
tella  7ivasana  of  Conrad,  from  the  figures  extant,  must  be  an  extremely  simi- 
lar species,  and  perhaps  identical  with  T.  gatunensis.  T.  arcnicola  Conrad 
(Am.  Journ.  Conch,  i.  p.  141,  pi.  10,  fig.  1 1,  1865)  seems  also  to  be  nearly  re- 
lated.    It  is  from  the  Jackson   Eocene. 

Turritella  megalobasis  n.  s. 
Plate  17,  figure  11. 
Older    Miocene  of  the    Orthaulax    bed    at    Ballast    Point,  T.-inipa  Bay, 
Florida,  Dall. 

Shell   large,  broad  at   the  base,  conical,  with   rather  faint   sculpture  and 
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slijjlitly  overhanging,  not  discontinuous,  whorls;  whorls  (decollate)  nine  or 
more,  compact,  covered  with  fine,  dense,  uniform,  often  wavy  or  vermiculate, 
nearly  microscopic  sculpture  ;  whorl  broadest  at  the  base,  where  the  margin 
overhangs  the  suture  and  presents  a  prominent  rounded,  rib-like  edge;  behind 
this,  at  not  less  than  a  third  of  the  width  of  the  whorl,  are  from  three  to  eight 
little-elevated  primary  spirals  irregularly  spaced,  and  slightly  undulated  by 
the  incremental  lines  ;  suture  distinct,  not  channelled;  sculpture  fainter  on  the 
upper  whorls ;  base  flattisii,  slightly  concave  near  the  edge,  spirally  striate  ; 
aperture  subquadrate  with  a  moderate  equatorial  sinus.  Lon.  of  specimen 
figured  64  mm. ;  max.  diam.  of  base  28  mm. 

The  young  have  the  base  extremely  concave  and  the  pillar  thin,  arcuate, 
and  so  short  that  the  aperture  seems  subtriangular.  The  full-grown  shell  is 
the  widest  species  in  proportion  to  its  height  that  I  know  of,  recent  or  fossil. 
It  seems  to  be  quite  rare  in  the  silex-beds. 

TuiTitella  terebriformis  n.  s. 

Turritella  terebriformis  Conrad,   Cat.   Mio.   Foss.,  Proc.   Acad.  Nat.  Sci.  Phila.  1S63,   p. 
568  ;  name  only. 

Older  Miocene  of  the  Chipola  beds.  Burns;  Chesapeake  Miocene  of 
Yorktown,  Va.,  Harris. 

Shell  acute-conic,  with  twenty-eight  whorls  and  strong  spiral  sculpture  ; 
nucleus  small,  applied  at  an  angle  of  30°,  followed  by  about  six  slender,  smooth 
whorls,  after  which  the  spiral  sculpture  is  gradually  established ;  spiral  sculpture 
on  the  adult  whorls  consisting  of  two  basal  ridges,  rounded  or  square-topped, 
the  anterior  slightly  smaller,  with  an  equally  wide  channel  between  them  ; 
behind  these  the  equator  of  the  whorl  is  deeply,  roundly  excavated  ;  behind 
this  is  another  pair  of  ridges,  the  posterior  the  smaller,  separated  bj^  a  shallow 
sulcus,  which  as  they  ascend  the  spire  gradually  merge  in  the  early  whorls 
into  a  single  ridge;  behind  these  the  whorl  slopes  evenly  to  the  suture,  which 
is  applied  below  the  anterior  basal  spiral ;  the  surface  also  has  many  more  or 
less  evident  spiral  strise;  the  transverse  sculpture  consists  of  faint  undula- 
tions on  the  ridges  due  to  accentuated  lines  of  growth ;  the  adult  base  is 
somewhat  rounded,  with  three  strong  spirals,  but  which  are  hardly  visible  in 
the  young  ;  pillar  short,  arcuate,  thin,  so  that  the  axis  of  the  shell  must  have 
been  more  or  less  pervious.  Lon.  of  shell  80  mm. ;  max.  diam.  of  tvventy- 
eiglith  whorl  16.5  mm. 

Conrad's  type-specimen,  which  he  named  but  never  described,  and  which 
Mr.  Harris  found  in  the  collection  of  the  Academy,  enabled  us  to  identify  the 
Chipola  fossil  with  his  manuscript  name.  The  specimens  from  Yorktown 
differ  slightly  from  the  Chipola  fo.ssil  above  described  by  being  less  emphat- 
ically sculptured,  the  posterior  thread  of  the  posterior  pair  being  most  gen- 
erally wanting,  but  this  is  a  difference  such  as  is  commonly  found  between 
Northern  and  Southern  specimens  of  the  same  species. 
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The  species  is  related  to  perattenuata  Heilprin,  cnnibcrlandia  Conr., 
variabilis  and  exaltata  Conr.,  tlie  two  last  of  which  are  probably  identical 
species. 

T.  altilira  Conrad,  from  the  Gatun  Miocene,  is  so  badly  figured  as  to  be 
a  doubtful  species  ;  it  is  obviously  closely  allied  to  the  present  form.  The 
form  figured  by  Gabb  from  Sapote,  Costa  Rica,  Miocene  (Journ.  Acad.  Nat. 
Sci.,  2d  Ser.  viii.  p.  341,  pi.  44,  fig.  9,  1874)  under  the  name  of  "  «/////r<7/rt 
Con.,"  whether  identical  with  Conrad's  altilira  or  not,  is  evidently  allied  to 
our  species,  but  more  drawn  out  and  with  stronger  beading  on  the  ridges. 
T.  terebriformis  is  sometimes  finely  undulated  on  the  ridges  by  the  lines  of 
growth,  but  this  is  less  common  in  the  Northern  shells  than  in  those  from 
Chipola — a  difference  recognizable  as  due  to  latitude.  T.  toriiata  Guppy,  from 
the  old  Miocene  of  Santo  Domingo,  is  another  form  of  the  same  group  very 
similar  to  T.  altilira. 

Turritella  chipolana  n.  s. 

Plate  22,  figure  24. 

Older  Miocene  of  the  Chipola  beds,  Florida,  Burns. 

Shell  strong,  acute-conic,  of  eighteen  or  more  whorls  ;  nucleus  decollate  ; 
early  whorls  showing  one  undulated  posterior  and  one  plain  anterior  spiral 
rib,  with  a  less  prominent  one  behind  the  suture ;  a  fourth  appears  between 
the  first  two,  and  on  the  later  whorls  nearly  equals  them  in  size ;  on  the  last 
whorl  we  find  at  the  basal  margin  a  squarish  primary  spiral  under  which  the 
suture  is  closely  and  evenly  appressed;  behind  this  is  the  most  prominent  spiral, 
then  two  slightly  smaller,  between  which  is  the  equatorial  sulcus,  in  the  mid- 
dle of  which  is  a  very  fine,  sharp  undulated  line ;  between  the  last-mentioned 
primary  and  the  suture  behind  it  are  two  somewhat  obscure  spirals  succes- 
sively smaller ;  the  equatorial  and  two  anterior  interspaces  are  nearly  equal 
in  width  and  channelled  rather  than  excavated;  the  whole  surface  of  the  shell 
is  covered  with  obscure  spiral  striations  ;  the  transverse  sculpture  undulates 
all  the  spirals  on  the  later  whorls  and  is  formed  by  the  lines  of  growth,  which 
in  some  specimens  are  elevated  and  imbricate  at  intervals  ;  the  whorls  are 
strongly  sculptured  to  the  tip,  and  rather  rounded,  the  suture  distinct,  but 
nowhere  discontinuous ;  the  base  in  the  young  is  flattish,  somewhat  excavated 
inside  the  marginal  rib,  the  inner  edge  of  the  excavation  forming  a  sort  of 
disk  about  the  pillar  ;  in  the  adult  the  base  is  more  convex,  but  without  dis- 
tinct spiral  ribbing;  the  pillar  is  thin,  arched,  and  so  twisted  that  the  axis  of 
the  shell,  vertically  regarded,  is  somewhat  pervious;  the  apertuie  is  somewhat 
rounded.     Lon.  of  shell  68  ;  max.  diam  of  base  18  mm. 

This  species,  which  appears  to  be  rare,  is  one  of  the  most  elegantly 
sculptured  of  the  group.  It  recalls  J',  tnississippiensis  Conrad,  from  the 
Vicksburg,  which  is  flatter  and  less  ornamented.  T.  indenta  var.  mixta  has  a 
similar  succession  of  spirals  on  the  whorl,  but  they  are  comparatively  feeble 
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and  grow  feebler  up  the  spire,  while  in  T.  chipolaiia  they  are,  if  anything, 
stronger.  The  latter  is  more  slender,  with  rounder  whorls  and  no  tendency 
to  discontinuity  at  the  suture. 

Turritella  etiwanensie  Tuomey  and  Holmes. 

1  erebelluin  eiiwanensis  T.  and  H.,  Pleioc.  Fos.  S.  Car.,  p.  122,  pi.  26,  figs.  9,  10,  1857  ;  Em- 
mons, Geol.  Rep.  N.  Car.,  p.  270,  1858. 

Newer  Miocene  of  Goose  Creek  and  Peedee  River,  S.  C,  Holmes;  of 
Cape  Fear  River,  Johnson;  abundant  in  the  marls  of  Edgecombe  Co.,N.  C, 
Emmons. 

This  form  exhibits  so  much  affinity  to  T.  variabilis  that  I  feel  confident 
they  may  eventually  be  united. 

Turritella  striata  Holmesii  DalL 

TerebelluDi  striaiitm  T.  and  H.,  Pleioc.  Fos.  S.  Car.,  p.  123,  pi.  26,  fig.  7,  1857. 

T.  Biirdeni  Emmons,  Geol.  Rep.  N.  Car.,  p.  270,  fig.  163,  185S;  not  of  Tuomey  and  Holmes. 

Newer  Miocene  of  Darlington,  S.  C,  Holmes  ;  of  Cape  Fear  River,  N. 
C,  at  Mrs.  Purdy's  marl-bed,  Johnson. 

This  appears  to  be  a  good  species,  but  the  name  striata  seems  to  have 
been  used  in  the  genus  by  Lea  and  others  before  1857. 

Turritella  Burdeni  Tuomey  and  Holmes. 

Terebcllum  BnrcteniT.  and  H.,  Pleioc.  Fos.  S.  Car.,  p.  122,  pi.  26,  fig.  11,  1857  ;  not  of  Em- 
mons. 

Newer  Miocene  of  the  Peedee  River,  S.  C,  Holmes;  of  Cape  Fear  River, 
N.  C,  at  Robinson's,  Johnson. 

The  sculpture  of  this  species  is  ab.solutely  identical  with  that  of  some 
forms  of  T.  apicalis  Heilprin,  but  the  single  specimen  I  have  seen  and  the 
figure  of  Tuomey  and  Holmes  are  broader  at  the  base  than  in  the  Florida 
species.  Whether  this  is  a  constant  character  must  be  determined  by  more 
abundant  material  and  careful  comparisons. 

Tiirritella  subgrundifera  n.  s. 
Plate  22,  figure  23. 

Rather  abundant  in  the  older  Miocene  of  the  Chipola  beds,  Calhoun 
County,  Florida,  and  represented  by  molds  in  the  Sopchoppy  limestone  of 
the  same  age,  from  Wakulla  County,  Florida,  Dall  and  Burns. 

Shell  thin,  acute,  with  twenty-four  sharply  carinated  sculptured  whorls 
and  a  nucleus  of  two  smooth,  swollen  whorls,  of  which  the  first  is  set  ob- 
liquely to  the  axis  of  the  adult  shell  ;  transverse  sculpture  only  of  lines  of 
growth,  which  are  not  prominent  and  rarely  undulate  even  the  finest  of  the 
spirals;  the  periphery  of  the  whorl  is  near  the  suture  in  front,  and  is  orna- 
mented with  an  extremely  sharp  keel,  which  overhangs,  like  eaves,  the  succeed- 
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ing  whorl ;  above  this  are  four  narrow  less  prominent  keels  or  elevated  spirals, 
with  much  wider  about  equal  interspaces,  which  on  the  later  whorls  carry  a 
fine  intercalary  spiral  line;  the  surface  is  polished,  but  shows  traces  under  the 
lens  of  microscopic  spiral  stria: ;  in  front  of  the  main  carina  are  one  or  two 
elevated  spirals  between  it  and  the  almost  invisible  suture;  the  base  inside  of 
the  sutural  line  is  distantly  spirally  sculptured  and  rather  convex  ;  the  aper- 
ture is  subquadrate,  the  pillar  arched,  thin,  and  twisted  so  as  to  offer  a  mi- 
nutely pervious  axis;  the  throat  is  provided  with  strong  sharp  lirce  independ- 
ent of  the  sculpture.     Lon.  of  shell  "j"]  ;  max.  diam.  of  base  17  mm. 

This  is  a  very  elegant  and  distinct  species  which  in  some  of  its  features 
faintly  recalls  T.  imbricataria  Lam.  of  the  Parisian  Eocene. 

The  American  species  which  is  nearest  to  it  in  form,  though  a  much 
smaller  shell,  is  the  unfigured  T.  alticostata  from  the  Miocene  of  Virginia  and 
Maryland.  This  has  been  identified  from  Conrad's  type  by  Mr.  Harris,  but  it 
has  rounded,  close-set  threads  and  is  only  about  half  the  size  of  the  Chipola 
species.  T.  alticostata  will  probably  turn  out  to  be  a  carinated  variety  of  T. 
variabilis. 

It  occasionally  happens  that  the  main  carina  in  T.  stibgrundifera  is  no  larger 
than  the  others,  in  which  case,  of  course,  the  whorls  have  a  more  rounded  ap- 
pearance. But  these  specimens  are  rare  compared  with  the  carinated,  which 
seems  to  be  the  normal  form.  It  is  the  only  fossil  species  here  referred  to  with 
sharp  lirae  in  the  throat;  the  others  have  the  throat  quite  smooth  except  in 
cases  where  the  sculpture  is  reflected  by  sulci  in  the  interior  of  the  aperture. 

Turritella  subannulata  Heilprin. 
Plate  16,  figures  i,  2,  3,  4. 
T.  subannulata  Hp.,  Tran.s.  Wagn.  Inst.  i.  p.  89,  pi.  8,  fig.  17,   18S7. 

Abundant  in  the  Pliocene  marl  of  the  Caloosahatchie  and  also  found  in 
the  older  Miocene  of  the  Chipola  beds,  Burns  ;  the  Pliocene  of  Shell  Creek, 
Florida,  and  Tilly's  Lake,  Waccamaw  beds,  South  Carolina,  Willcox  and 
Johnson ;  also  living  (var.  acropora)  from  Cape  Hatteras  to  the  Antilles 
(Grenada)  and  Vera  Cruz,  Mexico,  in  3  to  413  fathoms. 

This  is  a  very  remarkable  species,  which  has  been  collected  in  such 
abundance  as  to  throw  a  flood  of  light  on  the  variations  which  may  occur  in 
a  single  species  under  essentially  similar  conditions,  while  the  same  species 
exhibits  such  an  inflexibility  of  constitution  as  to  persist,  practically  un- 
changed, for  such  an  immense  period  as  is  implied  by  the  interval  between  the 
deposition  of  the  old  Miocene  Chipola  beds  and  the  present  epoch.  The 
figures  on  Plate  16  represent  extremes  which  no  one  who  did  not  possess  in- 
termediate gradations  would  for  a  moment  hesitate  to  regard  as  "  good 
species,"  while  no  doubt  the  gentlemen  who  amuse  themselves  and  impede 
study  by  such  work  as  is  characteristic  of  the  so-called  "nouvelle  ecole," 
would  find  fifty  or  sixty  other  "  species  "  among  the  material  before  me. 
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It  is  not  improbable  that  a  complete  collection  of  Vicksburg  Eocene  fos- 
sils, which  is  still  a  desideratum,  would  contain  a  precursor  of  the  old  Mio- 
cene form  of  this  species,  but  the  oldest  material  available  for  my  present 
study  is  that  from  the  Chipola  beds.  Here  we  have  a  form  which  is  not  dis- 
tinguishable by  any  marked  characters  from  tlje  recent  one  described  by  the 
writer  in  1889  (Rep.  Blake  Gastr.,  p.  264)  as  T.  {Toiriila)  acropora.  It  is  a 
slender  shell  covered  all  over  with  fine  spiral  grooving,  which  is  peculiarly 
narrow  iand  sharp,  so  that  the  interspaces  form  even,  narrow,  regular,  elevated, 
close-set  threads.  The  nucleus  is  smooth,  obliquely  set,  minute  and  loosely 
coiled.  The  variations  are  few.  The  normal  form  has  an  equatorial  larger 
thread  which  slightly  angulates  the  whorl,  and  the  spiral  threads  have  a  tend- 
ency to  alternate  in  size,  though  the  difference  in  size  is  slight.  Under  the 
glass  here  and  there  wider  threads  are  seen  among  the  others,  and  in  the  living 
acropora  these  wide  ones  are  articulated  with  brown  markings.  The  varia- 
tions are — (i)  the  shell  differs  somewhat  in  slenderness,  some  being  a  little 
stouter  than  others  ;  (2)  the  width  of  the  spiral  grooving  varies,  some  having  the 
grooves  wider  than  others  ;  (3)  the  tendency  to  alternation  in  size  of  the  spiral 
threads  is  more  or  less  pronounced,  the  threads  being  perfectly  even  and  simi- 
lar in  some  and  regularly  alternate  in  others,  with  all  intermediate  gradations  ; 
(4)  in  addition  to  the  equatorial  carina  another  is  developed  just  behind  the 
suture,  or  the  equatorial  carina  becomes  so  feeble  as  not  to  interrupt  the 
rounded  outline  of  the  whorl. 

These  variations  are  characteristic  of  the  Miocene  and  recent  shells,  and 
the  same  types  are  found  in  the  Pliocene  also,  but  with  many  others.  The 
variety  acropora  is  figured  from  a  Pliocene  specimen  on  plate   16,  as  figure  4. 

In  the  Pliocene  the  conditions  of  existence  for  the  Turritellas  seem  to 
have  been  particularly  favorable.  In  this  species  one  evidence  of  this  is  the 
large  size  to  which  many  of  the  specimens  attain,  and  the  perfection  of  their 
ornamentation. 

The  variety  acropora  appears  as  before,  and  is  not  rare.  It  shows  the 
mutations  above  described  and  others.  The  latter  may  be  specified  as  fol- 
lows :  (i)  The  number  of  wide  spirals  in  proportion  to  the  fine  ones  increases 
especially  .between  the  suture  and  the  equator  of  the  whorl  in  front  of  it  ; 
(2)  the  spirals,  while  increasing  but  little  in  size,  become  more  distant  and  the 
equatorial  carina  less  pronounced  ;  this  variety,  which  may  be  called  var. 
Burnsii,  has  a  coarser  look  and  more  rounded  whorls  than  the  type  ;  (3)  slight 
transverse  waves  cross  the  whorls,  becoming  most  evident  at  the  periphery 
and  undulating  the  equatorial  carina;  all  gradations  in  this  respect  may  be 
observed  ;  the  combination  which  formed  Prof  Heilprin's  type,  and  which 
may  be  called  var.  subanniilata,  has  the  sutural  and  equatorial  carina;  strong, 
wide  spirals  numerous  behind  the  equator,  narrow  spirals  el.sewhere  rather 
feeble,  the  undulations  of  the  equator  well  marked  and  extending  backward 
nearly  to  the  suture  ;  the  shell  rather  stout,  measuring  27  by  7  mm.     This 
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form  is  figured  plate  i6,  figure  2.     The  same  form  with  a  feeble  sutural  carin 
is  more  slender  and  the  undulations  of  the  equator  are  more  marked  ;  this, 
which  may  be  called  var.  intermedia,  is  figured  on  plate  16  as  figure  3. 

Lastly  we  have  a  variety,  perincisa  (plate  16,  figure  i),  in  which  the 
equatorial  and  sutural  carinae  are  very  strong,  the  wide  spirals  behind  the 
equator  number  three  or  four  unusually  strong  with  deep  grooves  between 
them,  the  sutural  carina  is  duplex,  all  the  preceding  sculpture  is  distinctly  un- 
dulated, and  the  fine  spirals  have  become  weak. 

Turritella  perattenuata  Heilprin. 

Plate  16,  figures  5,  9. 

T.  petatlemiata  Heilprin,  Trans.  Wagn.  Inst.  i.  p.  88,  pi.  8,  fig.  13,  1887. 
?  T.  iornata    Guppy,    Quart.   Journ.    Geol.    Soc,  vol.  xxii.  p.  580,  pi.  26,  figs.  12,  iS  ;  cf. 
Gabb,  Geol.  St.  Domingo,  p.  240,  1S73. 

Pliocene  of  the  Caloosahatchie  beds,  Shell  Creek  and  the  Myakka  River, 
Willcox  and  Dall. 

This  elegant  species  belongs  to  the  group  which  includes,  in  the  Miocene, 
variabilis,  exaltata,  cumbcrlandia,  altilira  and  tcrebriformis  Conrad,  tornata 
Guppy  and  terstriata  Rogers,  as  will  be  seen  by  the  remarks  under  the  head 
of  T.  terebriforniis.  The  number  of  accepted  names  will  probably  be  dimin- 
ished when  sufficient  material  has  been  brought  together  and  carefully  studied. 

The  variations  notable  in  the  material  which  I  have  brought  together,  in- 
cluding several  hundred  specimens  of  all  ages,  may  be  classified  as  follows 

1.  Variety  obsoleta  ;  surface  destitute  of  spiral  sculpture  except  the  angu- 
lar borders  of  the  equatorial  sulcus  and  a  faint  line  behind  the  suture. 

2.  Variety  undula ;  the  angular  borders  of  the  sulcus  elevated  into 
obliquely  beaded,  rope-like  carinae,  the  hollow  of  the  sulcus  without  spirals. 

3.  Variety  peratte7uiata  (typical) ;  the  hollow  of  the  sulcus  with  two 
beaded  spirals  and  one  or  more  on  the  shoulder  behind  the  posterior  carina. 
Old  specimens  tend  to  discontinuity  at  the  suture  in  the  last  few  whorls. 

This  species  attains  a  length  of  135.0  mm.,  with  a  maximum  diameter  at 
base  of  1 3.5  mm. ;  a  shell  of  this  size  exhibits  forty-four  whorls.  It  is  very  abun- 
dant on  the  Caloosahatchie  and  Shell  Creek  in  the  marls.  Its  nearest  living 
analogue  would  seem  to  be  T.  exoleta  L.  of  the  Gulf  of  Mexico.  The  origi- 
nal figure  is  now  supplemented  by  a  better  drawing. 

Turritella  apicalis  Heilprin. 

Plate  16,  figures  10,  11,  12,  13. 

Turritella  apicalis  Heilp.,  Trans.  Wagn.  Inst.  i.  p.  88,  pi.  8,  figs.  14,  14  a,  1887. 
Ttirritella  cingiilala   Heilp.,  op.  cit.  p.   89,   pi.  8,  fig.    15  ;  not  of  Hisinger,   Sowerby  or 

Hup6. 
Turritella  mediosulcata  Heilp.,  op.  cit.  p.  89,  pi.  8,  fig.  16. 

Pliocene  of  the  Caloosahatchie  beds,  Shell  Creek  and  Myakka  River, 
Dall  and  Willcox. 
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The  appearance  of  the  figures  given  on  plate  l6  will  doubtless  arouse 
some  skepticism  in  regard  to  including  them  in  a  single  species.  I  should  be 
skeptical  myself  if  I  had  only  the  figures  to  judge  by ;  but  I  must  remind  my 
readers  that  the  figures  represent  only  extremes  ;  the  gradations  between 
which  are  extant  and  may  be  examined  in  the  collection,  but  which  I  could 
hardly  try  to  figure  in  cxtenso. 

A  fact  which  I  have  verified  in  my  study  of  the  genus  Turritella  is  that 
in  many  forms  the  rotundity  or  flatness  of  the  whorls  is  a  feature  which 
marches  with  elevated  spiral  sculpture  even  when  the  rotundity  would  remain 
if  the  spirals  were  ground  off  the  whorl.  And  this  is  not  merely  true  of  dif- 
ferent specimens,  but  may  be  verified  by  the  student  on  one  and  the  same  speci- 
men when,  as  sometimes  happens,  the  early  whorls  are  destitute  of  spirals.  It 
will  be  seen  that,  in  such  a  case,  the  whorls  near  the  apex  are  much  flatter 
than  those  later  on  where  the  elevated  spiral  sculpture  is  developed.  Of 
course,  there  may  be  species  without  spiral  sculpture  which  have  round  whorls, 
or  species  having  spiral  elevated  lines  on  flat  whorls,  but  that  does  not  invali- 
date the  observation  as  above  limited. 

It  will  be  observed  that  the  flat-sided  specimens,  figures  1 1  and  12,  have 
little  or  no  elevated  spiral  sculpture,  whereas  it  is  strong  on  figures  lo  and 
13,  which  have  round  whorls. 

1.  Variety  mediosiilcata  Heilprin,  pi.  16,  fig.  12.  Beginning  with  the 
most  feebly  sculptured  form,  we  find  that  it  has  fine  spiral  stria*  all  over  the 
surface,  there  is  a  feeble  constriction  of  the  equator  of  the  whorl,  in  front  of 
which  are  three  faintly  indicated  raised  spirals,  and  behind  which  are  two 
still  fainter  ones,  slightly  rippled  by  the  incremental  lines. 

This  variety  is  very  variable,  no  two  specimens  showing  exactly  the 
same  sculpture ;  the  specimen  figured  is  Prof  Heilprin's  type.  Most  of 
the  specimens  have  slightly  rounder  whorls  and  stronger  primary  spirals  than 
this  one,  but  the  variety  is  a  rare  one  compared  with  the  typical  form. 

2.  Variety  cingiilata  Heilprin,  pi.  16,  fig.  1 1.  Here  we  have  the  equator 
with  three  narrow  sulci  instead  of  one  broad  one,  and  a  faint  spiral  rib  in  front 
of  these.  The  surface,  where  not  worn,  is  covered  with  fine  spiral  striae.  The 
whorls  are  rather  flat,  and  the  variety  is  very  rare.  I  have  seen  but  two  speci- 
mens.    It  leads  directly  to  the  next  variety. 

3.  Variety  tensa  Dall,  pi.  16,  fig.  13.  In  this  form  we  have  first  the  faint 
anterior  three  and  posterior  two  faint  spirals  of  mediosiilcata  become  strong, 
their  interspaces  narrow  and  deeper,  and  the  equatorial  sulcus  also  narrower. 
The  spirals  are  rippled  by  the  incremental  lines  and  the  whorl  is  slightly 
more  rounded  ;  the  fine  striae  persist  over  the  surface.  An  absolutely  un- 
broken transition  can  be  traced  between  the  specimens  figured  at  numbers  1 1 
and  13.  The  type  measures  78  by  13  mm.  and  came  from  the  Caloosahatchie, 
where  this  variety  is  rare,  but  it  is  very  common  on  Shell  Creek. 

4.  7!  rt/iVrt/«,  typical  form,  pi.    16,  fig.  10.       In  this   we  have  a  beaded 
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carina  on  each  side  of  tlie  equatorial  sulcus  which  may  be  simply  finely  spirally 
striate  or  have  one  or  two  beaded  spiral  threads,  like  those  of  var.  citigulata, 
in  it.  The  basal  margin  is  formed  by  a  spiral  rib,  and  there  are  often  two 
faint  ribs  between  the  shoulder  of  the  whorl  and  the  suture.  This  form 
reaches  a  length  of  72  mm.,  and  a  basal  diameter  of  12  mm. 

For  those  who  insist  on  dividing  specifically  specimens  which  may  be 
the  progeny  of  a  single  pair,  the  above  varietal  names  may  take  specific  rank. 
For  myself,  I  believe,  in  the  present  state  of  science,  that  most  stress  should 
be  laid  upon  the  relationship,  rather  than  trifling  points  of  difference,  since,  in 
the  dust-cloud  of  names  applied  to  every  individual  mutation,  all  general 
principles  become  obscured. 

I  may  add  that  the  Pliocene  Turritclla  Cooperi  Carpenter,  which  has  per- 
sisted until  recent  times  on  the  Pacific  Coast,  and  was  collected  by  Orcutt  at 
San  Ouentin  Bay,  Lower  California,  with  other  Pliocene  fossils,  has  a  quite 
marked  general  resemblance  to  T.  apicalis,  though  a  ruder  and  less  elegantly 
sculptured  shell. 

Family  MATHILDIID^. 
Genus   Tuba   Lea. 

Tuba  Lea,  Contr.  Geol.,  p.  127,  1833.  Type  T.  slriata  Lea  ;  Conrad,  Am.  J.  Conch,  i.  p.  34, 

1865. 
Ulathilda  Semper,  Journ.  de  Conchyl.  xiii.  p.  328,  1865  ;    Dall,  Rep.  Blake  Gastr.,  p.  266, 

1889. 
CingiiHna  A.  Adams,  Ann.  Mag.  N.  H.  1S60,  vol.  vi.  p.  414;  Jide  Newton. 
Gegania  Jeffreys,  P.  Z.  S.   18S4,  p.  365,  pi.  xxvii.  fig.  10,  18S4  ;    R.  R.  Newton,   Brit.  Olig. 

Eoc.  Moll.,  p.  209,  1S91  ;  Dall,  Rep.  Blake  Gastr.,  p.  26S,  1S89. 
Acroccclum  Cossmann,  Cat.  Eoc.  Paris,  iii.  p.  315,  i888. 

The  forms  grouped  under  this  genus  have  met  with  various  fortune  in 
nomenclature.  The  type  of  the  genus  is  a  large  species  (when  adult)  of  the 
same  character  as  that  subsequently  described  by  Jeffreys  as  Gegania.  Cingn- 
lina  A.  Adams  (not  of  Monterosato,  1880)  is  treated  by  Newton  as  equivalent 
to  the  later  Mathilda  of  Semper.  There  is  nothing  in  Adams's  diagnosis  and 
description  of  his  single  type-species  [C.  circitiata)  to  oppose  or  confirm  this 
statement;  in  fact,  it  would  be  impossible  for  any  one  to  refer  Cinguliiia  to  its 
family  from  any  information  furnished  by  Adams.  It  is  to  be  suppo.sed  that 
Mr.  Newton's  information  was  derived  from  an  examination  of  Adams's  type- 
.specimen  in  the  British  Museum  collection.  It  is  to  be  regretted  that  he  has 
not  informed  his  readers  of  his  reasons  for  the  identification,  especially  as  his 
course  in  matters  of  nomenclature  in  several  cases  has  been  such  as  to  render 
necessary  a  thorough  investigation  of  each  case  before  his  proposed  changes 
or  statements,  as  of  fact,  can  be  safely  accepted.  The  tyjie  of  Cinguliiia  has 
not,  I  believe,  been  figured. 

Semper,  on  the  other  hand,  has  full\-  and  sufficiently  described  his  genus, 
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of  which  the  type  is  M.  quadricarinata  Brocclii.  It  differs  from  Tuba  s.  s.  in 
being  more  slender,  and  in  having  the  sinistral  nucleus  not  immersed,  or  only 
partially  so,  and  in  having  more  whorls  in  the  nuclear  portion,  and,  so  far  as 
I  have  been  able  to  discover,  in  these  particulars  only. 

Gegania  is  an  absolute  synonym  of  Tuba  ;  both  have  a  sinistral  nucleus, 
which  is,  however,  so  far  immersed,  or  of  such  small  coil,  as  to  appear  to  a 
casual  examination  merely  gibbous  and  dextral.  I  have  verified  this  fact  by 
most  careful  study  of  the  typical  specimens  of  Lea  and  Jeffreys. 

The  section  Acrocw/idii  Cossmann  is  based  on  a  species  which  has  the 
nuclear  whorls,  as  shown  by  his  figure,  horizontal,  capping  the  spire  with  the 
actual  apex  immersed,  instead  of  projecting  as  in  Mathilda,  or  immersed  at 
top  of  a  conical  coil  as  in  Tuba. 

The  sinistrorsity  of  the  nucleus  in  Gastropods  is  of  less  systematic  value 
than  formerly  supposed.  Many  species  of  Calliostovia  have  a  reversed  nu- 
cleus without  differing  in  other  respects  from  their  congeners.  If  the  true 
nucleus  is  so  short  as  not  to  form  a  coil,  it  is  obvious  that  the  tendency  which 
would  have  made  a  coil  sinistral  if  it  exists  will  be  so  masked  as  to  be  barely 
recognizable,  or  not  at  all.  That  this  is  often  the  case,  I  have  fully  satisfied 
myself  For  this  reason  I  am  unable  to  accept  the  valuation  placed  by  some 
excellent  authorities  on  this  feature.  In  the  present  case  it  may  be  said  that 
the  genus  Tuba  and  its  sections  Mathilda  and  Acroca:lum  have  a  nucleus 
of  which  the  initial  tendency  is  sinistral,  but  in  which  this  tendency  is  realized 
in  a  sinistral  coil  exposed  to  view  and  vertically  tipped  aside  only  in  Mathilda, 
while  in  Tuba  s.  s.  the  coil  is  very  short  and  mostly  immersed  in  the  subsequent 
apical  whorls,  and  in  Acrocaluni  a  coil  is  probably  not  formed,  the  apical 
point  of  the  nucleus  being  simply  immersed. 

In  all  the  species  there  is  an  effuse  tendency  at  the  base  of  the  pillar 
recalling  Trichotropis,  but  which  is  emphasized  by  a  slight  thickening  on  the 
pillar  only  in  rare  cases.  Still,  some  of  the  species,  or  some  specimens  in  some 
of  the  species,  do  show  such  a  slight  callosity,  like  the  one  about  to  be  de- 
scribed. This  feature  is  more  likely  to  be  found  in  those  species  with  a  strong, 
straight  pillar  and  strong  basal  spiral  sculpture  than  in  those  like  Tuba  a?i- 
tiquata,  in  which  the  basal  sculpture  is  faint  and  the  aperture  more  orbicular. 
In  short,  this  character  is  dynamic  and  analogous  to  that  exhibited  by  Pyr- 
gida  aniiidata,  which  for  the  same  reasons  exhibits  an  effuse  aperture,  though 
belonging  to  a  group  in  which  the  aperture  is  normally  entire  in  front. 

Tuba  acutissima  n.  s. 
Plate  iS,  figure  4  a. 
Miocene  of  the  Chipola  epoch,  in  the  lower  bed  at  Alum  Bluff,  Chatta- 
hoochee River,  Northwest  Florida ;  Burns. 

Shell  with  eight  or  nine  rapidly  enlarging  whorls ;  nucleus  minute,  de- 
collate in  all  the  specimens,  but  from  the  slenderness  of  the  sub.sequent  whorls 
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evidently  not  immersed  ;  the  three  whorls  succeeding  the  decollation  nearly 
smooth,  gradually  taking  on  faint  spiral  striation  which  in  the  later  whorls 
becomes  a  rather  uniform  series  of  sharp  threads  to  the  number  of  five  or  six 
above  the  periphery,  separated  by  wider  interspaces ;  on  the  base  the  spirals 
are  still  more  sparse,  except  around  the  umbilicus ;  transverse  sculpture  of 
closer,  fine,  elevated  lines  most  prominent  in  the  interspaces  and  covering  the 
whole  surface  in  harmony  with  the  lines  of  growth  ;  whorls  rounded  and  full, 
except  at  the  periphery,  which  is  more  or  less  distinctly  angulated ;  base  con- 
vex, with  an  obscure  angle  about  its  middle;  umbilicus  distinct,  variable  in 
size,  funicular,  shadowed  in  front  by  the  inner  lip  ;  pillar  arched,  thin,  some- 
times with  a  slight  callus  near  the  anterior  end  ;  aperture  gibbously  lunate, 
effuse  near  the  pillar,  slightly  angulated  by  the  basal  and  peripheral  angles ; 
a  thin  wash  of  callus  covers  the  body,  the  throat  is  smooth  ;  the  suture  is  very 
distinct  and  runs  a  little  below  the  peripheral  angle.  Alt.  of  shell  7.5  ;  max. 
diam.  5  mm. 

This  species  has  somewhat  the  aspect  of  a  Trichoti-opis  on  account  of  the 
effuse  aperture  and  angulated  periphery.  As  the  nucleus  is  not  immersed,  it 
is  interesting  as  combining  the  broad  form  of  Tuba  proper  with  the  naked  nu- 
clear coil  of  the  section  Matliilda,  thus  illustrating  the  slight  systematic  value 
which  the  characters  relied  on  to  separate  the  groups  really  possess. 

The  genus  T}(ba  in  America  is  first  known  in  the  Eocene.  Tuba  bella 
Conrad,  from  the  Upper  Cretaceous  of  Alabama,  has  been  referred  to  Spiro- 
nema  Meek,  a  genus  of  Lztorimdce.  hea's  type,  T.  striata,  is  now  known  to 
include  both  his  other  species,  T.  alternata  and  sulcata,  ax\A,  according  to  Con- 
rad, is  a  synonym  of  the  unfigured  Littorma  antiquata  Conrad  (Fos.  Tert. 
Form.  U.  S.,  No.  3,  p.  35).  Pasithea  cancellata  H.  C.  Lea  (Am.  Journ.  Sci. 
xl.  p.  93,  pi.  1,  fig.  2,  1841)  should  also  be  referred  to  this  genus.  All  the 
preceding  are  from  the  Claibornian.  From'  Jackson,  Miss.,  Meyer  has  de- 
scribed (Bull.  Ala.  Geol.  Surv.  i.,  1886,  p.  68,  pi.  2,  fig.  i)  an  Eglisia  rcgularis 
which  he  has  since  referred  to  the  genus  Mathilda. 

Family  LITORINID/E. 

Genus   LITORINA    F^riissac. 

Litorina  irrorata  Say. 

Turbo  irroralus  Say,  Journ.  Acad.  Nat.  Sci.  ii.  p.  239,  1822. 

Litorina  lincata  Emmons,  Geol.  Rep.  N.  Car.,  pp.  256,  271,  fig.  170,  i.SsS  ;    not  of  Gmelin 

(young  shell). 
Litorina  irrorata  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  1 19,  pi.  26,  fig.  5,  1.S57  ;  ibid., 

Posl-Pl.  Fos.,  p.  91,  pi.  14,  fig.  .5,  1S60. 
Litorina  cnrotiticnsis  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  p.  567. 

Rare  in  the  newer  Miocene  of  South  Carolina,  Holmes;  in  the  ui)pcr 
Miocene  of  Wilmington,  N.  C,  near  the  Carolina  Central  R.  R.  .station,  Clark  ; 
Pliocene  of  De  Leon  Springs,  Florida,  B.  H.  Wright;    Post-Pliocene  of  both 
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tlie  Carolinas,  Holmes  and  Burns  ;  li\ing  on  the  coast  of  the  United  States 
from  Rhode  Island  to  Florida  and  Texas,  and  in  the  Antilles  to  Jamaica. 

I  have  carefully  compared  the  specimens  of  the  recent  and  fossil  foims, 
and  find  them  quite  identical,  unless  it  is  that  the  fossil  is  slightly  more  slen- 
der and  not  quite  so  large  as  the  majority  of  the  recent  specimens.  The  dif- 
ference is  not  greater  than  many  of  the  recent  specimens  show  among  them- 
selves. If,  however,  it  be  felt  necessary  to  discriminate  them  by  name,  that 
of  Conrad  may  be  used  in  a  varietal  sense.  He  has  figured  (Geol.  Rep.  N. 
Car.  App.,  p.  23,  pi.  4,  figs.  lo,  Ii,  1875)  an  adult  and  a  partly-grown  shell 
of  the  fossil  as  5.  carolincnsis  and  variety.  The  alternation  in  size  of  the  spir- 
al lines,  which  is  the  character  he  seems  to  rely  on  to  separate  the  recent 
from  the  fossil  shell,  is  not  a  constant  character,  individuals  with  either  kind 
of  striation  being  found  among  the  recent  specimens. 

Of  other  Tertiary  American  species  it  may  be  noted  that  L.  antiqnata 
Conrad  is  a  Tuba;  L.  Pedroana  Conrad,  from  the  Pacific  Coast  Pliocene,  is 
Lacuna  solidtila\^o\k\\;  Litivina  pntula  Gou\i\,  Worn,  the  California  Pliocene, 
is  L.  planaxis  Philippi,  also  found  living  ;  L.  Rcniondi  Gabb,  ironi  the  Pliocene 
of  Kirker's  Pass,  California,  seems  to  belong  to  the  same  group  as  L  irrorata; 
L.  palliata  Say  is  reported  from  the  Post-Pliocene  of  Labrador,  and  L.  nidis 
Donovan  also  occurs  in  similar  beds  southward. 

Family  FOSSARID/E. 
Genus  FOSSARUS  (Adanson)  Philippi. 

./•o.ji(7/- Adanson,  Hist.  Coq.  Sen.,  pi.  13,  1757  ;  Philippi.  Moll.  Sicil.  i.  p.  167,  1S36. 

fossarus  Philippi,  Archiv  (iir  Naturg.  1841,  i.  p.  42. 

Maraiiignia,  Aradas  and  Maggiore,  Atti  del  Acad.  Gioenia  de  Catania,  Ser.  i  ,  vol.  xvii.,  for 

1840  (extras  p.  42),  1841. 
Carinorbis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1S62,  p.  2S8,  1863. 
Delphinula  sp.  Lea,  Conrad,  Emmons,  etc. 

The  genus  Fossarus  was  indicated  by  Philippi  with  a  reference  to  Adan- 
son's  name  in  1836,  but  the  name  was  not  regularly  proposed  in  Latin  form 
until  March,  1841.  The  genus  Maravignia,  according  to  Aradas,*  was  founded 
on  a  monstrous  or  deformed  specimen  of  Fossarus  Adansonii  of  which  the 
anomalous  character  was  not  recognized,  but  which  gave  to  the  shell  charac- 
ters which  made  it  impossible  to  refer  it  to  any  known  genus.  Its  real  rela- 
tions remained  unknown  for  forty  years,  and  when  recognized,  Aradas  with 
great  propriety  declined  to  claim  for  it  any  rights  as  opposed  to  the  univer- 
sally accepted  name  of  Philippi.  Some  authors  who  seem  to  enjoy  disturbing 
any  well-settled  name  have  lately  endeavored  to  make  the  substitution, 
though  the  question  of  priority  is  by  no  means  established  in  favor  of  Llara- 
vignia ;  the  notorious  antedating  of  the  title-pages  of  these  publications 
lending  little  probability  to  the  claim  that  the  volume  for  1840,  published  in 

*  Atti  Acad.  Gioenia,  :id  Ser.  vi.  p.  IM,  IsTl. 
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1 84 1,  really. appeared  before  the  first  number  of  Wiegman's  Archives  for  that 
year.  Until  the  claim  is  perfectly  established,  and  the  right  of  way  for  names 
based  on  monstrosities  is  generally  admitted,  we  shall  heartily  join  with  the 
judicious  author  of  Maravignia  in  regarding  it  as  inadmissible. 

Fossarus  lyra  Conrad. 

Plate  18,  figure  3  a. 

Delphinula  lyra  Conrad,  Journ.  Acad.  Nat.  Sci.  vii.  p.  141,  1S35. 

Delphimila  globulus  H.  C.  Lea,  Trans.  Am.  Phila.  Soc,  2d  Ser.  ix.  p.  36  (e.\tra  copies),  pi. 

36,  fig.  74,  1845. 
Delphinula  lyra  Conrad,  Proc.  Acad.  Nat.  Sci.  iii.  p.  20,  pi.  1,  fig.  27. 
Delphinula  quadricostata  Emmons,  Rep.  Geol.  Sur.  N.  Car.,  p.  272,  fig.  180,  1S58. 
Adeorbis  {sp.)  Emmons,  op.  cit.  p.  272,  fig.  181,  p.  258,  185S. 
Carinorbis  lyra  Conrad,  Proc.  Acad.  Nat.  Sci.  for  1862,  pp.  28S,  570,  1863;  Meek,  Miocene 

Checklist,  p.  14,  1S64. 
Carinorbis  quadricostata  ConrnA,  op.  cit.  p.  570,   1S63  ;    Meek,  Miocene  Checklist,  p.   14, 

1S64;  (in  Rotellidcel). 

Chesapeake  Miocene  of  Suffolk,  Virginia,  Conrad,  and  Petersburg,  H.  C. 
Lea;  also  at  Mrs.  Guion's  marl-bed  on  the  Cape  Fear  River,  C.  W.  Johnson; 
and  near  the  Natural  Well,  Duplin  Co.,  North  Carolina,  Burns. 

This  very  elegant  shell  does  not  appear  in  the  Pliocene  or  recent  faunas, 
as  far  as  known.  It  is  represented  in  the  present  fauna  of  the  coast  by  F. 
elegaiis  Verrill,  which  is  well  distinguished  from  F.  lyra  by  its  specific 
characters. 

Subgenus  Isapis  H.  and  A.  Adams. 

Fossarus  (Isapis)  anomala  C.  B.  Adams. 

Plate  9,  figure  10. 

Narica?  anomala  C.  B.  Adams,  Contr.  to  Conch.,  p.  109,  April,  1850. 

Isapis  anomala  H.  and  A.  Adams,   Gen.   Rec.   Moll.  i.  p.  320,  pi.  33,  fig.  8,  1853  ;  Clienu, 

Man.,  p.  302,  fig.  2135,  1S61  ;  Morch,  Mai.  Blatt.  xxiv.  p.  96,  1S77. 
Fossarus  anomalus  Fischer,  Journ.  de  Conchyl.  xii.  p.  256,  1864. 
Dolium  oclocostatum  Emmons,  Rep.  Geol.  Surv.  N.  Car.,  p.  25S,  fig.  129  a,  1858;  Conrad, 

Proc.  Acad.  Nat.  Sci.  for  1862,  p.  564,  1863. 
Isapis  caloosaensis  Dall,  Trans.  Wagn.  Inst.  iii.  p.  187  (name  only),  pi.  9,  fig.  ro,  1S90. 

Miocene  (or  Pliocene?)  of  North  Carolina,  Emmons;  of  the  Cape  Fear 
River,  at  Mrs.  Purdy's  marl-bed,  Johnson  ;  Pliocene  of  the  Caloosahatchie 
beds,  Dall  and  Willcox;   recent  in  the  Antilles  (Jamaica),  Adams. 

This  species  was  among  those  which  were  figured  before  being  thor- 
oughly studied,  and  in  this  way  a  new  name  was  inadvertently  attached  to  it 
in  Part  I.  of  this  paper.  A  careful  examination  and  comparison  with  an 
authentic  specimen  of  Adams's  species  demonstrated  their  identity.  I  have  no 
doubt  that  Emmons's  wretched  figure  is  intended  to  represent  this  species,  but 
he  did  not  state  in  his  te.xt  from  what  locality  it  came. 

A  remarkably  large  and  fine  .species  of  this  subgenus  occurs  in  the  older 
Miocene  of  Shiloh   and  Jericho,  New  Jersey,  and    has   been   described  in  his 
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manuscript   report   on  the   Gastropods  of  the   New  Jersey  marls,  under  the 
specific  name  of  Dallii  by  Prof  R.  P.  Whitfield. 

Family  SOLARIID.'E. 
Genus  SOLARIUM  Lamarck. 

This  group  occurs  in  remarkable  abundance  in  our  Eocene,  but  has  been 
generally  misunderstood,  the  small  Trochoid  pearly  shells  properly  called 
Solariella  having  here,  as  in  Europe,  been  frequenth'  described  under  the 
name  of  Solarium,  which  latter  is  never  pearly,  and  belongs  to  a  wholly  di- 
verse line  of  development. 

The  examination  of  our  fossil  .species  has  led  me  to  believe  that  a  sub- 
division of  them  into  sections  would  aid  students  in  identifying  the  species, 
and  it  has  therefore  been  attempted.  It  should  be  premised  that  the  form  of 
the  shell  in  most  of  the  groups  may  vary  by  having  :  (i)  the  whorls  rounded  at 
the  periphery ;  or  (2)  the  periphery  keeled  ;  or  (3)  with  a  shallow^  wide  sulcus 
on  the  top  or  base  of  the  whorl  near  the  periphery  ;  or  (4)  by  having  the  spiral 
sculpture  simple  or  granular  along  the  threads.  These  variations  may  occur 
within  what  we  have  been  accustomed  to  regard  as  specific  limits  among  the 
Eocene  .species,  though  perhaps  in  the  existing  fauna  the  limits  of  variation 
in  these  particulars  are  less  inclusive. 

Eliminating  all  the  Trochacea  and  Adeorbid<B  from  among  the  species  to 
be  considered,  we  find  the  remainder  fall  naturally  into  four  sections,  which 
represent  the  groups  respectivelj'  typified  bj-  5.  elaborahmi  Conrad,  i'.  scro- 
biculatum  Conrad,  5.  alveatuvi  Conrad,  and  5.  gramdatinn  Lamarck,  and 
characterized  as  follows  : 

1.  Section  Solariaxis ;  shell  with  the  umbilicus  scalar,  the  umbilical  wall 
with  a  rib  between  the  umbilical  carina  (or  basal  margin  of  the  umbilicus)  and 
the  suture  above;  the  umbilical  carina  annulate;  sculpture,  except  lines  of 
growth,  exclusively  spiral,  the  spirals  linear  or  granular;  periphery  rounded 
or  sharp,  with  a  feeble  margination  or  none.     Type  5'.  elaboraiuvi  Conrad. 

2.  Stc\.\oT\  Pattilaxis ;  shell  with  the  umbilicus  funicular ;  umbilical  rib 
absent;  umbilical  carina  tubercular  ;  sculpture  radial  and  spiral,  usually  feeble 
or  obsolete;  periphery  sharp,  thin,  usually  decumbent,  not  niarginate.  Type 
5.  scrobicidatuiii  Conrad. 

3.  Section  S/f/Aww  ;  shell  with  the  umbilicus  scalar  ;  umbilical  rib  thread- 
like ;  umbilical  carina  coarsely  toothed  ;  sculpture  strong,  not  granular,  sparse 
especially  above  ;  periphery  carinate  and  strongly  marginate.  Type  5.  alvc- 
atuui  Conrad. 

4.  Section  Solarium  s.  s.  Umbilicus  scalar,  with  no  umbilical  rib  ;  umbili- 
cal carina  annulate  or  tuberculate,  set  off  from  the  base  by  a  deep,  narrow  sul- 
cus ;  surface  .sculptured  in  both  senses,  the  radial  sculpture  well  marked  ; 
periphery  usually  keeled,  marginate  or  with  prominent  peripheral  s]:)iral  ribs. 
Type  5.  perspectivum  Lam.,  5.  gramdatmn  Lam.,  etc. 
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The  species  I  have  been  able  to  examine  comprise  nearly  all  that  have 
been  known  from  our  Tertiary  and  several  new  ones.  They  may  be  allotted 
places  as  follows  : 

Solariaxis.  S.  claboratum  Conr.,  with  elevated,  flattened,  rounded  and 
keeled  varieties,  which  include  ornatiim  Lea  (more  granular  and  rounded  than 
the  type),  of  which  caiialiculatum  Conr.  non  Lam.  is  a  synonym.  The  most 
elevated  form  o{  S.  elaboraiiini  I  have  seen  is  from  Jackson,  Mi.ss.,  a  specimen 
measuring  9  mm.  high  by  14  mm.  in  greatest  diameter.  This  form  was  also 
remarkable  for  the  intense  development  of  annulation  on  all  the  spiral  sculpt- 
ure, including  the  peripheral  keel,  with  elegant  uniformity,  giving  a  beaded 
rather  than  the  usual  subgranulate  aspect.  At  nearly  the  opposite  extreme 
of  sculpture  in  the  species  are  some  specimens  in  Mr.  Aldrich's  collection  from 
Gregg's  Landing,  Ala.,  which  show  the  spirals  nearly  simple  below,  except 
the  umbilical  carina,  and  above  only  faintly  articulated.  These  shells  have  a 
tendency  to  margination  in  front  of  the  suture,  and  especially  at  the  peripher)-, 
thus  indicating  the  passage  toward  5.  acritiim.  They  also  are  exceptional  in 
having  two  or  three  slender  umbilical  ribs  instead  of  a  single  rather  larger 
one,  as  is  more  usual. 

The  flatter  forms  of  this  have  a  very  thin,  wide  margin,  and  tend  toward 
the  type  i'.  acuttnii  Conr.,  which  includes  ^.  vespertinmn  and  Aleckianiiin 
Gabb,  both  as  mere  sculpture- variations  without  any  indication  of  constanc)^ 
In  the  typical  elaboraiiivi  the  umbilical  walls  are  nearly  vertical,  and  the  um- 
bilical rib  (not  the  carina)  is  not  specially  prominent ;  in  ornatiim  the  umbili- 
cus flares  a  little  more  and  the  rib  is  more  projecting.  5.  dclpliinuloides 
Heilprin  (not  Meyer)  belongs  hereabouts.  In  aaitiini  the  umbilical  carina 
has  receded  still  more  and  the  rib  is  very  prominent;  S.  Meekianmn  only 
differs  by  having  a  small  thread  between  the  umbilical  rib  and  the  carina.  The 
species  in  its  di>fferent  varieties  is  widespread  in  the  Eocene. 

S.  Cossmanni  n.  s.  (pi.  22,  figs.  14,  14  a)  has  the  umbilical  carina  promi- 
nent and  coarsely  annular,  with  half  a  dozen  granular  riblets  forming  a  con- 
tinuous series  up  to  the  umbilical  rib  proper;  the  latter  is  not  very  promi- 
nent. The  whole  sculpture  is  sparsely  granular,  the  whorls  obtusely  carinate, 
depressed,  with  two  strong  granular  ribs  behind  and  a  row  of  granules  before 
the  suture.  This  form  has  seven  whorls,  with  an  elevation  of  6.0  and  a  max. 
diameter  of  12.5  mm.  The  young  have  fewer  spirals  on  the  umbilical  wall, 
and  the  adult  shows  a  curious  wrinkling  of  the  incremental  lines  in  the  inter- 
spaces. 

We  have  it  from  the  Claiborne  Sands,  Gregg's  Landing,  Alabama,  and 
the  Eocene  of  Newton  and  the  VVahtubbee  Hills,  Mississippi. 

Near  5.  Cossmanni  I  place  temporarily  a  young  shell  collected  from 
Matthews'  Landing,  Alabama  River,  by  L.  C.  Johnson,  U.  S.  Geol.  Survey, 
which  may  be  called 

.S'.  alabamense  n.  s.  (pi.  22,  fig.  17).       Shell  with  two  and  a  half  whorls 
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beside  the  nucleus;  umbilicus  shaped  like  that  oi PatJilaxis  with  no  rib  but, 
as  well  as  the  rest  of  the  surface,  finely  regularly  spirally  threaded,  the  threads 
delicately  reticulated  by  arcuate  lines  of  growth  ;  form  depressed,  the  umbili- 
cal carina  simple,  the  upper  surface  of  the  whorls  somewhat  rounded,  but  bor- 
dered by  a  double,  elevated  thread,  while  the  periphery  (including  the  lateral 
aspect  of  this  thread)  has  a  vertical  surface,  like  the  tire  of  a  wheel,  which 
offers  three  strong,  elevated,  rounded  threads  with  two  fine  intercalary  elevated 
Hnes.     Alt.  of  shell  2.0;  max.  diam.  5.3  mm. 

This  interesting  form  is  of  course  young,  and  ma)-  develop  an  umbilical 
rib,  or  may,  when  adult,  have  a  decumbent  keel,  in  which  case  it  would  be 
referable  to  Patulaxis.  In  its  present  state  it  differs  from  all  the  species  of 
that  section  in  its  sculpture  and  its  ribbed  periphery,  and  from  the  young  of 
all  the  species  of  Solariaxis  by  the  absence  of  any  well-defined  umbilical  rib. 
It  may  turn  out  to  represent  a  distinct  section. 

5.  periscelidjim  n.  s.  (pi.  22,  fig.  1 1).  Shell  depressed,  rather  small,  with 
four  or  more  post-nuclear  whorls  ;  periphery  with  a  rather  strong  annulate 
rib  with  a  fainter  one  on  each  side,  the  one  behind  separated  by  a  well-marked, 
sometimes  excavated,  interspace ;  suture  appressed,  with  a  granular  line  in 
front  of  it  and  often  several  feebler  rows  in  front  of  that,  the  surface  of  this 
part  of  the  whorl  somewhat  concave  or  flatfish  ;  base  rounded  from  the  keel 
to  the  umbilical  carina,  which  is  nodular,  with  or  without  a  few  broken  fine 
spirals  outside  of  it,  crossed  by  weakening  radial  wrinkles  ;  umbilicus  rather 
wide,  with  a  small,  well-marked,  annulate  umbilical  rib,  and  the  walls  tians- 
versely  wrinkled  and  somewhat  concave.     Alt.  4.2;  max.  diam.  9.0  mm. 

This  interesting  species  is  from  Mr.  Aldrich's  collection,  where  I  find 
three  specimens  from  Matthews'  Landing,  on  the  Alabama  River.  Its  nearest 
relative  is  S.  Aldrichi,  which  has  much  coarser  and  somewhat  different  sculpt- 
ure and  a  narrower  umbilicus.  The  present  .species  is  destitute  of  the  flat 
basal  spirals  of  5'.  Aldrichi. 

S.  Aldrichi  n.  s.  (pi.  22,  figs.  13,  1 3  a)  is  another  species  of  the  same  group, 
with  beautifully  compact  and  clear-cut  sculpture.  The  umbilical  rib  and  carina 
are  equal  and  similar,  the  wall  between  them  excavated  ;  the  carina  has  twenty- 
four  strong  annular  tubercles,  outside  of  which  are  three  broad  flat  and 
three  or  four  thread-like  spirals,  all,  as  well  as  the  interspaces  and  umbilical 
wall,  regularly  wrinkled ;  outside  of  these  is  a  more  prominent  thread,  then  a 
small  one,  then  the  broad,  blunt  peripheral  carina ;  above  there  are  two 
strong  beaded  threads,  separated  by  a  fine  one  behind,  and  in  front  of  the 
suture  a  more  or  less  conspicuous  spiral,  with  three  smaller  ones  in  front  of 
the  latter.  The  shell  is  moderately  depressed,  and  all  the  sculpture  is  regular 
and  not  sharply  elevated.  Alt.  5.5  ;  diam.  10.5  mm.  From  Lisbon,  Ala., 
and  the  Wahtubbee  Hills. 

5.  Lcaniun  n.  s.  (pi.  22,  fig.  12)  is  from  the  Wahtubbee  Eocene,  and  one  of 
the  most  attractive  forms  of  the  group.     The  umbilical  carina  is  annulate  with 
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nineteen  strong,  transversely-keeled  tubercles,  separated  from  the  strong 
similar  umbilical  rib  by  an  excavated  sulcus  ;  the  rib  is  prominent,  and  looks, 
to  a  casual  inspection,  as  if  it  were  the  top  of  the  umbilical  wall  of  the  whorl, 
which  is  not  the  case;  the  shell  is  depressed,  with  a  wide,  thin  carina,  blunt 
and  slightly  undulate  on  the  edge ;  both  the  under  and  upper  surfaces  of  the 
whorls  are  concave  ;  the  keel  overhangs  the  suture  in  front;  the  base  outside 
of  the  umbilical  carina  is  smooth,  with  a  single  fine  thread  in  the  bottom  of 
the  excavation  ;  on  the  summit,  above  the  keel,  are  four  fine  beaded  or  undu- 
lated spirals,  separated  by  much  wider  interspaces,  those  next  the  suture 
stronger  than  the  other  two.  Alt.  5.5  ;  diam.  ii.o  mm.;  the  apical  whorls 
are  estimated  for,  being  defective  in  the  type. 

Paiulaxis.  S.  scrobiadatnm  Conr.  has  the  shell  depressed,  feebly  stri- 
ated, with  a  decumbent  peripheral  keel  ;  umbilical  carina  strongly  dentate, 
with  about  twenty-five  triangular  tubercles ;  there  is  a  faint,  fine  transverse 
fluting  or  wrinkling  on  each  side  of  the  suture,  strongest  behind  ;  the  spiral 
striae  are  fainter  below  and  not  stronger  above  than  the  incremental  lines  ;  we 
have  it  from  the  Claibornian,  Wood's  Bluff  and  Gregg's  Landing,  Ala.;  New- 
ton, Miss. ;  from  Mt.  Lebanon,  La.,  and  Wheelock,  Tex.  S.  texanum  Gabb 
has  the  upper  surface  without  spiral  striation,  the  middle  of  the  whorl  im- 
pressed, the  suture  simple-edged  except  in  the  very  young,  the  periphery 
wider  and  less  decumbent;  the  umbilicus  smaller,  with  the  carina  very  finely 
transversely  wrinkled,  the  base  smooth  or  with  a  few  obsolete  spiral  lines.  It 
comes  from  Wahtubbee  Hills,  Wood's  Bluff,  La.,  and  Texas.  In  both  the 
preceding  the  umbilical  wall  is  marked  only  by  lines  of  growth,  and  is  flat  or 
slightly  concave. 

-S.  cupola  Heilprin  (Proc.  Acad.  Nat.  Sci.  Phila.  1880,  p.  375,  pi.  20,  fig.  14). 
Shell  dome-shaped,  variable  in  height,  whorls  excavated  above,  especially 
toward  the  apex,  the  peripheral  keel  strongly  decumbent ;  whole  surface,  in- 
cluding the  umbilical  wall,  sharply  spirally  threaded  with  fine  alternate,  ele- 
vated lines,  those  between  the  suture  and  the  sulcus  in  front  on  the  spire 
stronger;  suture  simple  or  microscopically  wrinkled  ;  umbilical  keel  with  ex- 
tremely fine  wrinkles  at  the  edge  ;  umbilical  wall  slightly  conve.x,  umbilicus 
large  ;  whorls  seven.  Alt.  4.75  ;  max.  diam.  18.0  mm.  It  is  from  Bashia  Creek 
and  Wood's  Bluff,  Ala.  ''Discohclix"  Dixoni  Vasseur  (Cossm.,  Par.  iii.,  pi.  xi. 
figs.  I,  2),  probably  the  young  of  5.  paUihim  Lam.,  illustrates  the  form  of  the 
young  shells  of  this  group  before  the  periphery  becomes  decumbent.  S.  patit- 
Imn  of  course  belongs  to  this  section  and  is  nearly  related  to,  though  distinct 
from,  Conrad's  S.  scrobicitlatiim. 

Stellaxis.  The  representative  of  this  group  is  Solmium  alvcatitni  Conr. 
(+  bilineatum  Lea).  Its  simple  and  sturdy  sculpture,  stellate  umbilicus  with 
spirally  striate  walls,  carrying  a  single  more  elevated,  fine,  undulate  thread, 
nearly  smooth  surface  and  sharply  marginate  base  cannot  be  mistaken.  The 
chief  variations  are  due  to  the  presence  or  absence  of  the  two  faintly  im- 
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pressed  lines  behind  the  suture  on  the  spire.  It  is  from  the  Eocene  of  Clai- 
borne and  Clark  Co.,  Ala. ;  Jackson,  Miss. ;  Creole  Bluff,  La. ;  Gonzales,  Tex., 
and  Orangeburg,  S.  C.  S.  cognata  Gabb,  from  the  Tejon  Eocene  of  Califor- 
nia, belongs  near  this  group,  if  the  figures  are  to  be  trusted. 

Solarium  s.  s.  Beginning  with  the  less  typical  forms,  5.  fuiigiiiiim  Conr. 
(4-5,  henrici  Lea)  is  well  discriminated  by  its  flattened  dome  with  impressed 
suture,  from  which,  on  the  spire  as  well  as  from  the  umbilical  sulcus,  sharply 
impressed  lines  radiate  ;  the  periphery  is  keeled  and  marginate  and  there  are 
no  other  spiral  lines.  It  is  known  from  Claiborne,  Clark  Co.  Ala.,  and  Wah- 
tubbee.  S.  trilineatum  Conr.  (Miocene  of  Plum  Pt.,  Md.)  is  higher,  with  articu- 
lated bands  on  both  sides  the  suture  and  more  numerous  incised  spiral  lines. 
5.  bcllastriatuvi  Conr.  is  a  well-marked  form  of  the  same  type,  but  larger, 
without  beading  or  articulation  in  front  of  its  deep-cut  suture,  with  strong 
radial  grooves  above  and  below,  and  a  single  spiral  groove  on  the  middle  of 
the  base  between  the  umbilical  sulcus  and  the  peripheral  keels.  We  have  it 
from  Jackson  and  Garland's  Creek,  Miss. 

A  variety,  5.  triliralmn  Conr.,  has  several  basal  grooves  crossed  by  the 
radii  and  tessellating  the  interspaces ;  the  upper  surface  of  the  whorls  has  a 
medial  spiral  groove  cutting  that  part  so  as  to  form  three  flat  bands  between 
the  sutures,  including  the  broad  upper  peripheral  keel ;  it  comes  from  the 
Claiborne  Sands,  the  Claiborne  white  limestone,  Wahtubbee,  Newton,  Jackson, 
and  Carson's  Creek,  Miss.     It  is  smaller  than  the  typical  bcllastriatiim. 

Another  variety,  vicksbiirgensis  Dall  (pi.  22,  figs.  4,  4  a),  has  between 
the  peripheral  keel  and  the  suture  above  four  nearly  equidistant  incised  lines, 
obliquely  tessellating  the  surface  when  they  cut  the  regularly  spaced  radial 
grooves.  The  base  has  four  tessellated  bands  between  the  lower  peripheral 
keel  and  the  sutural  sulcus ;  they  decrease  in  width  outward  and  the  three 
outer  ones  are  taken  into  the  aperture  by  the  proceeding  whorl,  together  with 
the  peripheral  keel.  Alt.  6.5  ;  max.  diam.  12.0  mm.  in  a  specimen  having  six 
whorls.  It  is  found  in  the  Eocene  of  Vicksburg,  Miss.  If  the  figure  given 
by  Gabb  of  his  5.  Hornii  of  the  Tejon  beds  of  California  be  reliable,  that 
species  should  be  ranged  in  this  vicinity. 

Another  variety  of  the  bellastriatuni  type  may  be  called  5.  var.  neivtonense 
Dall.  It  differs  from  the  type  by  having  the  umbilical  carina  divided  into  two 
by  a  second  narrow  sulcus,  and  in  having  two  adjacent  narrow,  incised  spiral 
lines  on  the  middle  of  the  base,  instead  of  a  single  one.  The  shell  is  small, 
about  5  by  10  mm.  Several  specimens  are  in  the  Aldrich  collection  from 
Newton,  Miss.  It  recalls  S.  cmlatiira  Conr.,  but  has  a  different  upper  sur- 
face. 

5.  ampJiitcnniiDi  Dall  is  described  later  on.  It  is  marked  by  its  stout  pe- 
ripheral keel  and  marginating  rib,  both  elegantly  articulated  by  radiating 
grooves,  and  by  the  rest  of  the  whorl  being  nearly  smooth.  It  is  a  Miocene 
species  from  Greensboro',  Md. 
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5.  ania'tmtn  Conr.  closely  resembles  S.  trilineatiim,h\it  has  two  deep  sulci 
around  the  umbilicus  instead  of  one,  and  has  three  very  clear-cut,  strong 
peripheral  keels,  those  of  trilineatum  being  weaker.  It  is  very  close  to  the 
Miocene  shell.  5.  anicenum  has  been  received  from  Wahtubbee,  Claiborne, 
and  Orangeburg,  S.  C. 

5.  Johnsoni  n.  s.  (pi.  22,  figs.  15,  15  a)  is  about  the  size  of  J?,  anuvnuni 
and  somewhat  more  elevated  ;  the  sculpture  of  the  spire  is  very  similar  to  that 
oi  anurninn,  but  the  periphery  has  two  broad,  elegantly  articulated  ribs,  sepa- 
rated by  a  sharp  groove,  and  the  base  with  six  or  seven  sharp  spiral  grooves, 
with  the  interspaces  of  the  first  four  articulated  and  wider,  and  those  outside 
of  them  gradually  narrower  toward  the  margin  ;  the  umbilicus  is,  like  that  of 
ame:iunii,  excavated,  but  with  strong  transverse  wrinkles.  A  .tliell  of  six 
whorls  beside  the  nucleus  measures:  alt.  5.0;  max.  diam.  8.5  mm.  It  some- 
times attains  a  larger  size.     It  is  from  the  Claiborne  Sands. 

5'.  tcxtiliman  n.  s.  (pi.  22,  figs,  i,  2,  3),  from  the  Wahtubbee,  is  a  mod- 
erately-sized, rather  depressed  shell  of  seven  whorls  beside  the  sunken  nucleus  ; 
in  front  of  the  suture  is  a  rather  broad  tubercular  or  fluctuated  elevated  band, 
more  than  half  way  to  the  periphery  is  another  a  little  less  in  size,  and  the 
peripheral  keel  is  a  still  smaller  thread  of  the  same  kind  ;  between  the  first  two 
are  four  small  threads,  and  between  the  second  and  the  keel  are  several  ex- 
tremely fine  grooves;  all  these  are  crossed  by  obliquely  radial,  close-set,  deep, 
narrow  grooves  ;  the  periphery  is  rather  high  on  the  whorl ;  the  umbilical  rib 
is  broad,  rope-like,  with  sharp  oblique  ridges  across  it ;  outside  of  the  narrow 
umbilical  sulcus  three  very  fine  and  three  broad  articulated  spirals  alternate, 
then  three  fine  ones,  followed  by  a  very  elevated,  fluctuated  thread,  between 
which  and  the  peripheral  keel  are  four  or  more  very  fine  threads;  all  the  small 
threads  are  cut  by  radial  grooves  like  those  on  the  upper  surface ;  the  umbil- 
icus is  small,  its  wall  deeply  excavated;  the  aperture  but  for  the  sculpture 
would  be  rounded,  the  end  of  the  umbilical  rib  is  very  deeply  grooved.  Alt. 
6.5  ;  diam.  of  shell  12.0  ;  of  umbilicus  2.0  mm.  This  is  one  of  the  most  elegant 
shells  of  our  Tertiary,  and  most  nearly  related  to  the  Miocene  6'.  nnpernm, 
which  is  known  by  its  rounded  whorls,  nearly  cliannelled  suture  with  a  thick 
cord  in  front  of  it,  and  uniformly  sculptured  surface,  with  the  peripheral  keel 
nearly  obsolete  in  the  adult,  so  far  as  rising  above  the  other  sculpture  is  con- 
cerned. 

Finally  we  close  our  list  with  the  well-known  A.  grainilatiiiit  Lam.,  which 
is  the  S.  perspectiva,  T.  and  H.  non  Linne,  which  has  existed  since  later  Mio- 
cene times.  The  fossil  specimens  are  rather  more  granulose  than  the  recent 
ones,  as  in  the  case  of  the  Nassas,  but  this  is  hardly  pronounced  enough  to  he 
dignified  by  a  varietal  name,  and  even  Conrad  refrained  from  baptizing  it. 
The  Jamaica  Miocene  variety  quadriscriatum  Sby.  is  slightly  more  flattened 
above  the  periphery  than  the  type. 
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Solarium  granulatum  Lamarck. 

S.  granu/aium  L.-xm.,  An.  s.  Vert.  vii.  p.  3,  1822;  Encyc.  Method.,  pi.  446,  fig.  5  a-b,  1792. 

Not  Solarium  granulatum  Lea,  Contr.  Geol.,  p.  122,  pi.  4,  fig.  iii,  =^  Sotariella  sp. 
6".  guadriseriaiiim  Sowerby,  Quart.  Journ.  Geol.  Soc.  vi.  p.  51,  pi.  10,  fig.  8,  1850. 
Architeclonica  pcrspectiva  Tuomey  and  Holmes,  Pleioc.  Fo.s.  S.  Car.,  p.  120,  pi.  26,  fig.  6. 

1857  ;  not  of  Linn6  or  Lamarck. 
Solarium  sexlineare  'Ht:\soi-\,  Trans.  Conn.  Acad.  ii.  p.   11,  pi.  vi.  fig.  11,  1870;  Pliocene? 

Peru. 

Older  Miocene  of  the  Chipola  bed.s,  Florida,  Burns;  of  Santo  Domingo, 
Sowerby  ;  Chesapeake  Miocene  of  Duplin  Co.,  N.  C,  Burns;  newer  Miocene 
of  the  Cape  Fear  River,  N.  C,  Johnson  ;  and  of  South  Carolina  at  Darlington, 
Holmes;  Pliocene  of  Costa  Rica,  Gabb;  Post- Pliocene  of  South  Carolina  at 
Simmons's  Bluff,  Burns;  living  off  the  coast  of  the  United  States  from  Cape 
Hatteras  to  the  West  Indies  and  Texas,  in  rather  deep  water. 

The  North  Carolina  fossil  exactly  resembles  the  recent  shell  unless  the 
granulations  are  slightly  more  prominent  in  the  former,  a  character  which  is 
not  constant  within  the  species.  Those  from  Chipola  are  all  small  specimens, 
but  agree  perfectly  with  the  younger  grainilatimi  except  in  having  the  pe- 
riphery and  basal  ribs  conspicuously  beaded.  The}'  may  form  a  variety 
chipolaninn. 

Solarium  nuperiim  Conrad. 

Solarium   nuperum  Conr.,  Journ.  Acad.  Nat.  Sci.   Phila.  vii.  p.    141,  1834.    Suffolk,   Va  , 

Miocene. 
Architeclonica  nuperum  Conr.,  Am.  Journ.  Conch,  iii.  p.  260,  pi.  19,  fig.  8,  1867. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  Florida,  Burns;  Chesa- 
peake Miocene  of  Yorktown,  Va.,  Harris. 

This  very  well  marked  species  is  rather  widely  distributed,  and  is  the  pre- 
cursor of  the  Pliocene  and  recent  deep-water  Ji.  bisiilcatniii  Orb.  (.V.  horcalc 
Verrill)of  our  Southeastern  and  the  Antillean  coa.sts.  The  young  are  slightly 
carinated,  a  character  which  with  greater  maturity  is  efifaced. 

Very  close  to  this  species  by  the  figure  and  description  is  the  so-called 
-V.  Hargeri  Meyer,  a  name  applied  to  some  minute  very  young  specimens  of 
this  genus  (Bull.  Geol.  Surv.  Ala.  i.  p.  67,  pi.  2,  figs.  23,  23  a-b,  1886)  from  the 
Red  Bluff  Eocene.  A  specimen  received  by  the  National  Museum  and  named 
by  the  author  is  a  very  young  specimen  of  .S.  triliratiuii  Conrad,  but  the 
original  type  of  Meyer  in  the  Aldrich  collection  is  without  doubt,  as  De  Gre- 
gorio  had  already  surmised,  a  very  young  specimen  of  5.  elaboratum  Conrad 

It  is  rather  dangerous  to  devote  time  to  the  description  of  minute  frag- 
ments, tips  of  shells,  and  specimens  in  their  larval  condition  or  near  it, 
unless  one  is  familiar  with  the  younger  .stages  of  the  forms  already  known. 
Dr.  Meyer  would  have  less  to  regret  in  the  matter  of  synonyms  if  he  had 
familiarized  himself  more  thoroughly  w  ith  the  mature  forms  before  describing 
theminuti£e  which  are  largely  made  up  of  their  early  stages. 
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Solarium  amphitermum  n.  s. 
Plate  22,  figures  i6,  i6  a. 

Older  Miocene  of  Greensboro',  Caroline  Co.,  Maryland,  Harris. 

Shell  moderately  elevated,  large,  solid,  with  a  blunt  periphery  and  about 
seven  whorls;  nucleus  sinistral,  overturned  and  immersed  in  the  succeeding 
coil ;  upper  surface  with  a  transverse  sculpture  of  regularly  spaced,  impressed 
lines  in  harmony  with  the  flexuous  lines  of  growth  ;  periphery  marked  by  a 
strong,  broad,  blunt  rib  cut  by  the  impressed  lines  so  as  to  carry  squarish 
nodulations.  This  is  separated  from  a  similar  but  less  pronounced  rib  behind 
by  a  deep,  very  narrow  groove ;  the  surface  hence  to  the  suture  may  have  one 
or  two  fine  obsolete  spiral  raised  lines,  or  may  show  merely  the  transverse  im- 
pressed lines  which  sometimes  gather  at  the  appressed  suture  ;  base  flattened, 
inside  the  rounded  edge  of  the  peripheral  rib  is  a  small  beaded  spiral;  umbili- 
cus small,  bordered  by  a  stout  rib  with  about  twelve  denticles,  outside  of 
which  is  a  smaller,  undulated,  flattish  rib  with  a  deep,  narrow  groove  on  each 
side ;  between  this  and  the  peripheral  cord  the  surface  is  nearly  smooth,  or 
with  a  few  fine  obsolete  raised  lines  transversely  sculptured  with  impressed 
radiating  lines  strongest  near  the  umbilicus ;  aperture  subquadrate,  wider 
than  high,  the  end  of  the  umbilical  rib,  when  perfect,  grooved  and  guttered. 
Max.  diam.  of  shell  18.5  ;  of  umbilicus  5.0  ;   alt.  of  shell  lO.O  mm. 

This  fine  shell  recalls  5.  triliratitiii  Conrad,  from  the  Vicksburg  Eocene, 
which  is  smaller  and  more  reticulated,  beside  differing  in  details  of  sculpture  ; 
^.  trilincatuin  Conrad,  from  the  older  Miocene  of  Maryland,  is  also  smaller, 
proportionately  more  elevated  and  has  a  sharp  periphery.  S.  granidatiim  is 
without  the  nearly  smooth,  broad  band  between  the  sutural  and  peripheral 
sculpture. 

Before  leaving  this  genus,  it  may  be  noted  that  I  have  not  been  able  to 
reconcile  De  Gregorio's  figure  of  S.'^elaboratiim  with  any  adult  specimen  of 
the  species  I  have  seen,  nor  with  his  diagnosis ;  this  may  be  due  to  defects  in 
the  figure,  which  appears  to  represent  a  very  young  shell  much  magnified  ;  S. 
ccBlatiira  Conr.,  which  De  Gregorio  refers  to  elaboratum  as  a  synonym,  is  one 
of  the  mutations  of  .S.  bellastriatJim.  S.  semideaissatum  Guppy  (Geol.  Mag. 
1874,  p.  438)  is  probably  a  Solariella,  but  neither  figure  nor  description  is 
sufficient  to  identify  even  the  genus.  Arcliitectonica  Veatchii  and  inornata  of 
Gabb,  from  the  Chico  upper  Cretaceous  of  California,  do  not  belong  to  the 
Solariida,  but  should  be  referred  to  the  Trocliidce.  S.  antrosum  Conr.  has 
not  been  figured,  properly  described  or  recognized  since  1833  ;  S.  syrtalis 
Conr.  is  a  mere  catalogue  name  never  validated  by  description  or  figure;  S. 
striato-graimlatiim  of  Heilprin  has  been  referred  by  Meyer  to  S.  elaboratum, 
but  I  have  not  examined  the  type  ;  .S.  supravenustiim  De  Gregorio  has  the 
aspect,  from  his  figure,  of  a  Torinia,  or  at  all  events  is  not  a  typical  Solarium. 
S.  stalagviium  Conr.  (Nov.,  1833,  -f  S.  elcgans  Lea,  Dec,  1833,  +  S.  perinum 
De  Gregorio,  1890)  is  a  variable  and  beautiful  species  of  Solariella,  of  which 
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Aldrich  lias  described  a  var.  niodesin.  I  am  not  sure  that  5.  caiicellatum 
Conn  and  i".  cancellatrun  Lea  are  one  and  the  same  species,  but  both  belong 
to  the  genus  Solariclla,  and  Conrad's  name  has  four  months  priority.  5. 
exaanim  Conr.  (Nov.,  1833,  -|-  Dclphiniila  plana  Lea  -f  .S'.  df/p/iiiiiiloidcs 
Meyer)  is  an  Adeorbis,  and  will  be  further  referred  to  under  that  genus.  5. 
granulatiim  Lea,  iioii  Lam.,  is  not  a  Solarium,  and,  under  the  name  tricostattaii 
proposed  for  it  by  Conrad,  should  probabl}'  be  included  in  the  genus  Liotia. 
S.  dtiphinuloides  Heilprin  (Proc.  Acad.  Nat.  Sci.  Phila.  1880,  p.  375,  pi.  20,  fig. 
13),  not  of  Orbigny  (Moll.  Cuba,  ii.  p.  67,  1842),  nor  of  Meyer  (1887),  appears 
to  be  one  of  the  mutations  of  .S'.  ornatin)i.  From  the  Miocene,  with  the 
exception  of  those  already  spoken  of  as  belonging  to  it,  only  5.  triliiicatiim 
Conrad  is  known. 

Genus  DISCOHELIX  Dunker  ? 

Omalaxis  (pars)  Dall,  Rep.  Blake  Gastr.,  p.  276,  1S89,  not  of  Tryon  or  Deshayes. 
Orbis  Lea,  Contr.  Geol.  1833,  not  of  Lacepede,  1798,  nor  Philippi,  1836. 

Solarium  bifrons  Lamarck,  upon  which  the  genus  Omalaxis  (-f  Bifroiitid) 
was  founded,  is  different  conchologically  from  such  species  as  Orbis  rotella 
Lea,  Omalaxis  nobilis  Verrill,  etc.  Dr.  Fischer  has  found  that  Bifrontia 
zanclaa  Phil,  has  a  Torinia-YxV^  operculum,  and  has  therefore  proposed  for  it 
the  sub-generic  name  of  Psatdomalaxis.  The  shell  of  P.  zanclcea  agrees  in 
every  respect  with  that  of  Lea's  Orbis  rotella  and  Verrill's  Omalaxis  nobilis,  so 
far  as  its  structure  is  concerned,  but,  in  the  latter,  Prof  Verrill  found  the  oper- 
culum thin,  multispiral,  concave  e.xternally — in  short,  like  that  of  a  Trochid- 
Now,  it  is  eminently  probable,  in  this  as  in  other  cases,  that  the  American 
species  march  together,  and  we  might  regard  them  rather  as  related  to  0. 
nobilis  than  to  the  Mediterranean  form.  Bunker's  Discohclix  was  founded  on 
a  fossil  of  the  Lias,  extremely  similar  to  Orbis  Lea,  and  of  which  we  cannot 
hope  to  know  much  more  that  will  definitely  settle  its  position.  There  would 
seem  to  be  no  good  reason  why  we  should  not  accept  the  name  for  the  fossil 
forms  of  which  we  cannot  know  the  operculum.  The  probability  is  that  Dis- 
cohelix  was  like  its  compatriot  P.  canclcea,  and  not  like  the  American  forms, 
but  this  cannot  be  positively  determined.  At  most  it  will  be  advisable  to  put 
the  latter  in  a  section  of  Discohclix,  which  might  be  called  Discosulis,  with  D. 
nobilis  as  type,  and  refer  to  this  all  our  American  species.  If  it  should  event- 
ually prove  that  our  species  are  distinguished  from  the  European  forms  by 
tangible  characters  visible  in  the  shell,  the  sectional  name  might  be  promoted 
to  sub-generic  rank. 

This  group  has  been  referred  by  De  Gregorio  to  Cyclogyra  Wood,  which  is 
founded  on  a  non-molluscan  argillaceous  test,  perhaps  a  Rhizopod.  Opliilcta 
Vanuxem  is  a  Silurian  form,  probably  a  worm-tube ;  neither  has  any  relation 
to  the  present  type,  nor  to  Skcnea. 

The  only  species  known  from  our  Eocene  is  Discohelix  rotella  Lea,  of 
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which  Cyclogyra  tipa  De  Gregorio  is  perhaps  a  fragment  of  a  very  large 
specimen,  judging  from  the  figure  and  description.  Two  recent  species,  D. 
nobilis  Verrill  and  D.  laiiicllifera  Dali,  are  i<nown  from  deep  water  off  our 
Southeastern  coast. 

It  may  be  noted  here  that  an  examination  of  the  type-specimen  of 
Planaria  nitens  Lea,  which  has  been  referred  to  many  genera  and  has  often 
been  associated  with  his  Orbis,  left  the  impression  on  my  mind  that  it  was 
allied  to  Oxygyrus  or  Atlanta  and  was  a  pelagic  shell,  but  Aldrich  with  much 
plausibility  has  regarded  it  as  the  larval  shell  of  a  Solarium. 

Section  Discosolis  Dall. 
Discohelix  retifera  n.  s. 
Plate  19,  figures  i,  i  b,  i  c. 

Pliocene  of  the  Caloosahatchie,  Dall. 

Shell  with  a  smooth  sinistral,  inverted  nucleus  and  three  subsequent  sculpt- 
ured whorls;  upper  surface  flattened,  with  a  protninent  beaded  cord  on  each 
side  of  the  slightly  channelled  suture,  that  one  in  front  of  the  suture  the  more 
prominent  of  the  pair  ;  between  them  are  three  smaller  simple  spiral  elevated 
threads,  the  whole  crossed  by  numerous  oblique,  elevated,  radiating  ridges  with 
equal  or  wider  interspaces,  which  continue  over  the  periphery  and  base  to  the 
umbilical  rib;  periphery  formed  by  a  third  prominent  cord,  which  is  buried  in 
the  suture,  while  another  marginates  the  base,  between  which  are  four  smaller 
ones  ;  between  the  basal  cord  and  the  umbilical  rib  are  two  small  spirals,  the 
whole  reticulated  by  the  transverse  sculpture  ;  umbilical  rib  strong,  coarsely 
annulate  or  nodose;  sides  inclined  toward  the  umbilicus;  base  somewhat  ex- 
cavated ;  umbilicus  large,  scalar  ;  aperture  quadrate,  with  a  thin  edge  somewhat 
reflecting  the  sculpture  and  grooved  at  the  end  of  the  umbilical  rib.  Max. 
diam  of  shell  4.5  ;  min.  do.  3.0;  alt.  1.3  mm. 

A  single  specimen  of  this  elegant  little  shell  was  obtained  from  the  marl. 
Its  upper  surface  recalls  .S.  ammonites  Lam.,  from  the  Paris  basin,  but  the 
details  of  its  sculpture  are  quite  different. 

Family  VIVIPARID.^. 

Genus  VIVIPARA  (Martini)  Lamarck. 

Historical  Synonymy. 

Cochlea  vivipara  fasciata  Lister,  Hist.  An.  ii.  pi.  126,  tig.  26,  1675;  Ibid.,  E,\erc.  Anat.  ii. 

pi.  2,  fig.  17  ;  Conch.,  t.  1055,  f.  6. 
Cochlea  sp.  Linn^,  Faun.  Suec,  p.  375,  1746. 

Cochlea  vivipara  Swammerdam,  Bibel  der  Nat.,  p.  78,  pi.  i.x.  figs.  3,  4,  1752. 
La  vivipare  Geoffrey,  Traite  som.  Coq.  Paris,  p.  no,  pi.  3,  f.  2.  1767. 

Binomial  Synonymy. 

Helix  sp.  {vivipara)  Linn6,  Syst.  Nat.,  Ed.  x.  pp.  772,  774,  175S. 
Vivipara  {fastiata)  Martini,  in  Geoffroy,  ed.  Germ.,  p.  97,  1767. 
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Turbo  sp.  Linne,  Syst.  Nat.,  Ed.  xii.  p.  1237,  1767. 

Bulimus  sp.  Scopoli,  Intr.  Hist.  Nat.,  p.  192,  1777;  Poiret,  Coq.  fluv.,  p.  45,  1801. 

Nerita  .sp.  (vivipara)  Miiller,  Verm.  ter.  et  fluv.  ii.  p.  182,  1774. 

Cochlea  sp.  {vivipara)  Da  Costa,  Brit.  Conch.,  p.  81,  pi.  vi.  fig.  2,  1778. 

Paludina  BruguiSre,  Enc.  Meth.  ii.  pi.  458,  1798. 

Cyc/osloina  sp.  Drap.,  Hist.  Moll.  ter.  fluv.,  p.  34,  1805. 

Vivipare  Lam.,  Phil.  Zool.,  p.  320,  1809. 

Viviparus  Moiitfort,  Conch.  Syst.  ii.  p.  246,  1810. 

Cyclostoma  Ciivier,  M6m.  sur  la  Vivipare,  Ann.  Mus.  xi.  p.  172,  iSii. 

Paludine  Lamarck,  Extr.  d'un  Cours  Zool.  du  Mus.,  p.  117,  181 2. 

Vivipara  J.  Sowerby,  Min.  Conch,  i.  p.  75,  1813. 

Paludina  Cuvier,  Regne  Anim.  ii.  p.  421,  1817  ;  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  i.  p.  125, 

Oct.,  1817. 
Paludina  Lamarck,  An.  s.  Vert.  vi.  pt.  2,  p.  172,  1822. 

This  genus  has  had  extraordinary  vicissitudes  in  its  nomenclature  which 
well  illustrate  the  necessity  of  caution  in  making  changes  in  these  ancient 
names  without  a  thorough  investigation  of  all  their  history.  The  type  has 
been  commonly  known  on  the  continent  for  more  than  two  hundred  years  by 
the  vernacular  name  of  "  la  vivipare  a  bandes,"  a  name  derived  partly  from  its 
color-markings  and  partly  from  its  viviparous  habit.  The  first  technical  use 
of  this  appellation  which  I  have  discovered  is  in  Martini's  German  translation 
of  Geoffrey's  work  on  the  land  and  fresh-water  shells  of  the  vicinity  of  Paris. 
Geoffroy  was  not  a  binomial  writer  in  the  proper  sense  of  the  words,  though 
posterior  to  the  introduction  of  the  binomial  nomenclature  by  Linne  in  1758. 
But  he  proposed  several  genera  which  have  been  universally  adopted,  and 
Martini  in  his  index  has  supplied  binomial  appellations  in  several  cases  where 
Geoffroy  had  merely  used,  for  the  species  under  his  new  genera,  a  descriptive 
phrase.  One  of  these  cases  is  Vivipara  fasciata,  of  which  Martini  says  in 
the  text,  speaking  of  the  group  of  Nerites  under  which  five  genera  are 
assembled  :  "  All  these  Nerites  lay  eggs  [oviparm) ;  the  only  genus  excepted, 
which  has,  therefore,  been  named  '  die  lebendig  gebahrende '  (i.nvipai-d),  brings 
*"orth  living  offspring  which  come  from  the  mother's  womb  with  small  shells  " 
already  grown.  Geoffroy  has  as  the  only  species  under  his  second  genus  of 
Nerites  ''Cochlea  vivipara  fasciata"  which  is  straightforwardly  indexed  by 
Martini  as  Vivipara  fasciata.  This  may  be  said  to  establish  the  name  on  a 
firmer  foundation  than  most  of  the  early  non-Linnean  names  of  the  transition 
period,  1 758-1 799,  in  nomenclature. 

Good  old  Denys  de  Montfort — who  knew  no  Latin  worth  mentioning, 
and  by  poverty  was  driven  to  engrave  (fearfully  and  wonderfully)  the  illustra- 
tions to  his  Conchology  with  his  own  unaccustomed  hand — fancied  that  all 
that  was  necessary  to  make  Latin  out  of  a  French  vernacular  name  was  to  add 
"  us"  to  it.  Hence  all  his  genera  end  in  a  masculine  manner,  and  it  does  not 
seem  to  have  occurred  to  him,  any  more  than  to  some  more  modern  writers, 
that  there  was  any  impropriety  in  making  the  "bearer  of  living  young"  a 
male.     While  a  believer  in  the  ritrht  of  a  name  to  stand  without  modification 
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in  tlie  way  it  was  proposed  (unless  ia  case  of  an  obvious  misprint  not  due  to 
the  author),  I  should  be  inclined  in  the  present  instance,  if  it  were  necessary, 
to  waive  that  very  wholesome  rule.  However,  a  careful  study  of  the  synonymy 
above  given  will  show  that  there  is  no  occasion  for  discussing  Montfort's  "  mis- 
fit "  name  any  further. 

If  it  were  not  for  Martini's  name,  it  is  very  likely  that  the  name  Buliinns 
Scopoli  would  have  to  be  adopted  for  this  genus.  The  subject  is  of  sufficient 
interest  to  be  worth  a  short  discussion  here.  To  begin  at  the  beginning,  so 
far  as  Buliimis  is  concerned,  Adanson  in  1757  (Hist.  Nat.  du  Senegal,  p.  5) 
proposed  a  "  genus  "  Le  Bulin,  Bnliniis,  choosing  this  name  because,  after 
the  death  of  the  animal,  its  shell  floats  like  a  "petite  bulle  d'air  transparent." 
This  creature,  as  is  well  known  from  Adanson's  description  and  figure,  is  a 
fresh-water  mollusk  belonging  to  the  Liiiinaidce  and  having  two  tentacles, 
with  the  eyes  on  the  front  of  the  head  near  their  inner  bases.  Adanson  was 
a  good  naturalist,  but  did  not  adopt  the  Linnean  nomenclature,  and  his  book 
was  published  before  the  tenth  edition  of  the  Systema  Naturae,  so  he  is  not 
entitled  to  be  quoted  in  binomial  nomenclature,  whatever  his  merits  in  other 
respects — a  fact  which  has  been  frequently  ignored. 

In  1777  Johannes  Ant.  Scopoli,  a  distinguished  naturalist  of  Prague,  pub- 
lished a  Latin  Introduction  to  Natural  History  (pp.  542,  8vo ;  publisher,  W. 
Gerle),  which  contains  not  only  the  Linnean  genera,  which  he  adopted,  but 
a  number  of  new  ones  due  to  himself  and  other  naturalists,  including  Adan- 
son and  Klein,  several  of  whose  genera  are  here  first  brought  into  harmony 
with  the  binomial  system  of  nomenclature.  Due  credit  is  given  to  these 
authors  by  Scopoli  {op.  cit.  p.  387),  who  (p.  393)  thus  defines  the  genus 
Buliiiius,  number  64  of  his  list: 

"  BiiliniHs  Adans.  Testa  univalvis,  non  umbilicata ;  apertura  ovali. 
Molliisciun  tentaculis  binis.basi  appendiculatis  ;  puncto  ophthalmoide  distincto 
aut  radicali." 

He  then  refers  to  Swammerdam's  Bibel  der  Natur,  tab.  ix.  fig.  4,  which 
represents  Vivipara  fasciata,  or  the  species  so  called  by  Martini,  presumably 
as  an  illustration  of  the  anatomical  characteristics  of  Buliiinis.  He  gives  as 
examples :  Helix  (now  Succiiied)  putris,  H.  {Limnced)  fragilis  and  stagnalis 
and  H.  (now  Bytfiiiiid)  tentactdata,  all  Linnean  species.  He  adds  that  there 
are  not  a  few  other  terrestrial  species,  and  that  Pedipes  of  Adanson  differs 
from  Bidimus  by  having  its  aperture  denticulate. 

This  is  the  first  publication  of  Bidimus,  and  is  perfectly  regular  and  suffi- 
cient in  every  respect.  Nothing  is  said  of  Bulinus  Adanson,  and  the  only 
reason  for  supposing  that  Buliiims  is  a  revised  form  of  Bulinus  lies  in  the  fact 
that  the  diagnosis  would  be  applicable  to  both,  and  in  the  similarity  of  spelling. 

The  fundamental  fact  in  this  connection  is  that  Bnlivms,  by  the  rules  of 
nomenclature,  as  well  as  common  sense,  cannot  be  applied  to  the  land  pulmo- 
nates  with  four  tentacles  and  distal  eyes  on  the  major  pair,  with  which  it  has 
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SO  long  been  associated.  For  them  there  are  aheady  name.s  enough  and  to 
spare,  and  if  Bulimns  could  be  dropped  altogether  no  great  harm  would  result ; 
but  as  a  regularly  proposed  genus,  with  four  or  five  species  mentioned  as  ex- 
amples, this  cannot  be  done,  unless  we  regard  it  as  a  synonym  of  Vivipara 
(Geoffroy  and)  Martini.  This,  however,  seems  to  be  hardly  warranted.  Of 
the  three  genera  (as  now  understood)  represented  in  Scopoli's  list  of  exam- 
ples, one,  Liinnma,  was  separated  from  Biilimus  (Bruguiere)  by  Lamarck  in 
1799.  Succinea  was  proposed  by  Draparnaud,  for  Biilimus  ptitris  Scopoli,  in 
1801.  There  remains  only  Bulitnus  toitacii/ata,  for  which  Gray  proposed  the 
genus  Bithinia  or  Bythhtia  in  1821.  I  shall  be  glad  of  any  suggestions  as  to 
how  we  can  avoid  retaining  Scopoli's  name  Bnliiiiiis  foi'the  species  Helix  teit- 
taculata  Linne. 

Vivipara  georgiana  Lea. 

Paludina  georgiana  Lea,  Trans.  Am.  Phil.  Soc.  v.  p.  116,  plate  xix.  fig.  85,  1837. 
Paludina  Wareana  Shuttleworth  in  Kuster,  Conch.  Cabinet,  21,  pi.  iv.  figs.  10,  11  ;  Reeve, 

Conch.  Icon.,  sp.  23. 
Vivipara  georgiana  Binney,  L.  and  F.  W.  Sh.  N.  Am.  iii.  p.  27,  figs.  49-51,  1S65. 

Caloosahatchie  beds,  abundant,  especially  in  the  upper  layers  ;  widely  dis- 
tributed also  in  the  Post-Pliocene  of  Florida,  and  living  in  the  lakes  and 
swamps  at  the  present  day  in  Florida,  Georgia,  Mississippi  and  Alabama. 

The  specimens  in  the  Pliocene  agree  perfectly  with  the  recent  forms  and 
run  through  just  about  such  a  series  of  variations.  I  have  not  seen  any  Plio- 
cene specimens  which  retain  the  color-bands  or  traces  of  them.  Mr.  Pilsbry 
has  described  some  remarkable  malformations  which  are  exhibited  by  speci- 
mens of  this  species  from  a  mound  in  the  vicinity  of  Lake  George,  Florida, 
under  the  name  of  variety  altior.  They  are  due  without  doubt  to  the  direct 
physiological  action  of  some  obnoxious  substance,  such  as  salt,  sulphur,  etc., 
in  the  water  in  which  they  lived. 

Turbo  glaber  H  .C.  Lea,  from  the  Miocene  of  Petersburg,  Va.,  is  a  Vivip- 
(■ra.  The  type-specimen,  now  in  the  National  Museum,  is  in  poor  condition, 
but  there  can  be  no  doubt  as  to  the  genus  of  the  shell.  Perhaps  further  ex- 
ploration will  reveal  specimens  in  better  condition  which  may  be  compared 
with  other  known  species. 

Family  AMPULLARIID/E. 

Genus  AMPULLARIA  Lamarck. 

Subgenus  Pomus  (Humphrey). 

AmpuUaria  (Pomus)  hopetonensis  Lea. 

A.  hopetonensis  Lea,  Trans.  Am.  Phil.  Soc.  v.  p.  115,  pi.  .xix.  fig.  84,  1S37. 

Pliocene  of  the  Caloosahatchie  beds,  Willcox;  Po.st-Pliocene  of  Georgia, 
Florida  and  Alabama;  living  at  Darien,  Georgia,  Lea. 

The  specimens  agree  exactly  with  Lea's  type  of  kopetoticjisis,  which  has 
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the  spire  more  elevated  and  the  shoulder  narrower  and  more  sloping  than 
in  the  A.  depressa  Say. 

Family  RISSOID^. 

Subfamily  HYDROBIIN/E. 

While  it  is  possible  that  future  researches  may  render  it  necessary  to 
separate  Rissoina  as  a  separate  family  from  that  inchiding  Rissoa,  CiiigiilaznA 
Hydrobia,  it  does  not  seem  to  be  established  that  sufficient  anatomical  charac- 
ters exist  to  render  it  advisable  to  establish  a  family  {ox  Hydrobia  and  its  allies 
as  opposed  to  the  marine  Rissoidcv. 

Genus  HYDROBIA  Hartmann. 

It  is,  of  course,  impossible  to  determine  positively  the  genus  of  these 
minute  shells  from  the  shell  alone.  In  the  Caloosahatchie  marls  we  find  the 
fresh-water  mollusks  of  the  ancient  lagoons  mixed  indifferently  with  the 
marine  forms  of  the  adjacent  strand  ;  either  because  the  former  were  washed 
into  the  sea  by  the  current,  or  because  from  time  to  time  the  sea  crossed  the 
low  protective  barrier  of  sand  and  destroyed  the  fresh-water  animals  contained 
in  that  particular  lagoon  and  mixed  with  them  its  own  proper  fauna.  There- 
fore, the  references  of  the  shells  of  this  family  are  made  on  the  basis  of  the 
general  appearance  of  the  shells,  and  sometimes  without  a  definite  knowledge 
of  whether  they  were  fresh,  brackish  or  salt-water  denizens. 

Mr.  H.  A.  Pilsbry,  of  the  Academy  of  Natural  Sciences,  being  engaged 
on  a  monograph  of  the  American  Hydrobiincr,  in  conjunction  with  Prof  Chas. 
E.  Beecher,  of  New  Haven,  I  submitted  to  him  the  species  belonging  to  this 
puzzling  group,  and  the  following  identifications  and  descriptions  were  kindly 
furnished  by  him  ; 

Hydrobia  amnicoloides  Pilsbry,  n.  s. 
Plate  21,  figure  5. 

Pliocene  marls  of  the  Caloosahatchie  River,  Florida,  Dall. 

"  Shell  ovate-conic,  with  elevated  spire  and  minute  subacute  apex  ;  whorls 
slightly  more  than  five,  quite  convex  ;  surface  apparently  smooth  and  shining, 
but  when  viewed  under  a  strong  lens  it  is  seen  to  be  sculptured  with  excess- 
ively fine  spiral  incised  lines;  aperture  ovate,  not  oblique,  angular  behind; 
peristome  obtuse,  but  not  thickened,  not  perceptibly  sinuous,  continuous, 
adnate  to  the  body-whorl  above  the  narrow  umbilical  perforation  ;  columeliar 
lip  slightly  expanded.     Alt.  4.5  ;  max.  diam.  2.8;  alt.  of  aperture  2.2  mm. 

"  This  species  differs  from  Hydrobia  innbilicata  in  being  larger,  less 
slender,  in  the  narrower  umbilicus,  obvious  spiral  striation,  and  in  lacking  a 
peripheral  angle.  It  is  not  closely  allied  to  any  other  species,  unless  it  be  the 
'Cingula'  minuta  of  New  England,  which  is  about  the  .same  length  and  has 
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the  umbilicus  of  the  same  widtli,  but  is  a  decidedly  narrower  shell."     [H.  A. 

Hydrobia  umbilicata  Pilsbry,  n.  s. 
Plate  2f,  figure  9  a. 

Pliocene  marls  of  the  Caloosahatchie  Ri\er,  Florida,  Dall  and  W'illcox. 

"Shell  umbilicated  and  of  ovate-conic  form;  apex  subacute;  sutures 
well  impressed  ;  whorls  five  [or  six],  moderately  convex,  the  body-whorl, 
especially  in  the  young,  being  more  or  less  distinctly  angulated  at  the  periph- 
ery, and  convex  beneath,  especially  around  the  umbilical  perforation  ;  aperture 
ovate,  not  oblique,  its  length  contained  2 '3  times  in  the  length  of  tlie  shell. 
Alt.  3.6  ;  diam.  2.2  mm. 

"  This  species  is  not  closely  allied  to  any  American  forms  except  Hydro- 
bia aninicoloides,  and  in  a  less  degree  to  H.  miiiiita  Totten.  The  umbilical 
perforation  and  the  more  or  less  obvious  peripheral  keel  are  its  most  striking 
features."  [H.  A.  P.]  Since  the  above  was  written  some  larger  specimens 
have  come  to  light,  which  have  the  keel  less  marked,  tiie  umbilicus  a  little 
smaller,  and  one  more  whorl  (six  in  all).  They  measure  in  alt.  6.0 ;  max. 
diam.  2.5  ;  alt.  of  aperture  2.25  mm.  One  of  these  has  been  figured  to  illus- 
trate the  species. 

Hydrobia  niobiliana  Dall.  n.  s. 

Grand  Gulf  Miocene  beds  of  Alabama,  from  an  artesian  well  near  Moijile, 
at  the  depth  of  735  feet ;  Lewis  Woolman. 

Whorls  about  six,  ovate-conic,  with  a  rather  blunt  apex  ;  early  whorls 
rounded,  later  ones  flattened,  sloping  suddenly  from  the  flatfish  part  to  the 
very  distinct  suture  ;  body-whorl  rounded  below,  with  a  very  minute  umbili- 
cal perforation;  surface  polished,  without  obvious  spiral  strias ;  aperture 
rounded  in  front,  angular  behind,  continuous,  with  a  rather  obtuse  margin, 
the  substance  of  the  shell  thick  and  solid.  Alt.  of  shell  about  2.5  ;  max. 
diam.  1.3  mm. 

The  specimens,  having  been  subjected  to  the  chisel  used  in  boring  the 
artesian  well,  are  reduced  to  fragments,  from  which  the  above  description  has 
been  obtained.  The  young  specimens  have  a  decided  peripheral  angle  which 
is  lost  in  the  adult.  The  flattening  of  the  side  of  the  later  whorls,  and  the 
manner  in  which  they  fall  into  the  suture,  gives  the  latter  a  channelled  appear- 
ance by  which  the  species  can  easily  be  recognized.  The  very  great  rarity  of 
molluscan  remains  in  the  Grand  Gulf  beds  gives  them  an  exceptional  im- 
portance which  renders  it  desirable  to  name  even  such  imperfect  material. 
With  them  were  found  young  specimens  of  Gnatliodon  Jolnisoni  Dall,  n.  s., 
which  will  be  figured  later  in  this  paper,*  and  minute  fragments  of  a  Corhicula. 
The  Gnatliodon,  together  with  Mactra  lateralis  Say,  var.,  were  collected  in  the 

*  See  plate  22,  figure  18. 
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Grand  Gulf  beds  at  Vernal,  Green  Count}',  Miss.,  in  October,  i88g,  by  Mr. 
L.  C.  Johnson,  of  the  U.  S.  Geological  Survey.  The  depth  at  which  the  same 
bed  was  found  near  the  coast  at  Mobile  indicates  a  seaward  dip  of  about 
twenty-five  feet  to  the  mile,  which  is  in  accordance  with  the  result  deduced 
from  observations  on  other  beds  in  the  same  general  region  by  Hilgard,  Smith 
and  other  geologists. 

Genus  BYTHINBLLA  Moquin  Taiuion. 

Bythinella  Nickliniana  Lea,  var.  attenuata  Haldenian. 

Plate  21,  figure  19. 

Paludina  Nickliniana  Lea,  Trans.  Am.   Phil.  Soc.  vi.  p.  92,  pi.  xxiii.  fig.  109,  1S39. 
Bythinella  Nickliniana  Binney,  L.  and  F.  W.  Sli.  N.  Am.,  part  3,  p.  68,  fig.  134,  1865. 
Ainnicola  attenuata  Haldeman,  Wrapper  of  Mon.,  part  4,   p.  3,  1842  ;   Mon.,  p.  22,  pi,  i.  fig. 

13,  1844- 
Annicola  elongata  Haldenian,  op.  cit.  on  plate. 
Bythinella  attinuala  Binney,  op.  cit.  p.  68,  fig.  132,  1865. 

Pliocene  of  the  Caloosahatchie  beds  and  Shell  Creek,  Florida,  Dall  and 
Willcox  ;  living  in  the  fresh-water  streams  of  Virginia,  Pennsylvania  and  New 
York,  and  probably  most  of  the  Southeastern  States. 

The  specimen  figured  is  of  the  elongate  variety,  but  others  found  varied 
from  that  to  the  typical  Nickliniana,  so  that  there  can  be  no  doubt  Mr.  Pils- 
bry  is  quite  justified  in  uniting  the  two  under  one  species. 

Genus  AMNICOLA  Gould  and  Haldenian. 

Amnicola  floridana  Frauenfeld,  var.  convexa  Pilsbry. 

j4fnnicola  Jioriitana  Frauenfeld,  Verb.   K.  K.  Zool.   Bot.  Ges.,  Wien,  April,   1863,  p.  1028, 
and  1865,  p.  529,  pi.  X.  fig.  4,  a-b. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and 
Willcox ;  living  in  the  fresh  waters  of  Florida  at  the  present  time. 

"  Shell  turbinate-conic,  with  narrow  conical  spire,  rather  obtuse  apex, 
and  deep  sutures;  whorls  nearly  five,  very  convex,  lightly  marked  with  irreg- 
ular incremental  lines,  aperture  ovate,  slightly  narrower  behind,  but  not 
angular;  peristome  continuous,  the  outer  lip  often  somewhat  expanded  ;  tlie 
inner  lip  less  curved  than  the  outer  one,  and  either  free  or  in  contact  with  the 
body-whorl  above ;  umbilicus  large  and  conspicuous.  Several  specimens 
give  the  following  measurements  :  Alt.  3.5-3.5  ;  diam.  2.3-2.4;  alt.  of  aper- 
ture 1. 4-1. 7  mm. 

"  Differs  markedly  from  A.  floridana  in  the  narrow  spire,  deep  sutures, 
wider  umbilicus,  and  less  attached  peristome  ;  but  as  the  specimens  are  very 
variable,  and  as  the  differential  characters  mentioned  are  precisely  those  com- 
monly found  in  degenerate  Aninicolidce  the  world  over,  not  much  dependence 
can  be  placed  upon  them.  "     [H.  A.  P.] 
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Amnicola  omphalotropis  Pilsbiy,  n.  s. 
Plate  2r,  figure  13. 

Pliocene  marls  of  the  Caloosaliatchie  and  M\'akka  Ri\ers,  ]""lorida,  Dall 
and  Willcox. 

"Shell  globose-turbinate,  composed  of  four  very  convex  whorls;  smooth 
except  for  almost  imperceptible  lines  of  growth  ;  apex  obtuse ;  suture  very 
deeply  impressed  between  the  last  two  whorls  ;  aperture  round-ovate,  very 
little  higher  than  wide  ;  scarcely  angulate  above;  peristome  thin,  continuous, 
in  contact  with  the  body-whorl  above  the  umbilicus;  columellar  lip  not  ex- 
panded or  reflected,  excavated  and  concave  ;  umbilicus  rathernarrow,  conspic- 
uously excavated  and  bounded  by  an  elevated  carina.  Alt.  of  two  specimens, 
A,  2.5  ;  B,  3.0  ;  diam.  A,  2.0  ;   B,  2.2  mm. 

"  I  have  seen  but  two  specimens  of  this  species,  which  is  one  of  the  most 
distinct  known  to  me  in  the  peculiarly  carinated  umbilicus  and  the  inner  lip, 
which  is  so  excavated  that  it  lies  behind  the  plane  of  the  outer  lip."  [H. 
A.  P.] 

After  the  types  were  returned  by  Mr.  Pilsbry  and  the  duplicate  material 
scrutinized  in  the  light  of  his  identifications,  several  other  specimens  were 
found,  including  one  from  the  Upper  Pliocene  of  the  Myakka  River.  All 
agree  very  well  in  the  characters  assigned  to  the  species,  though  the  umbili- 
cus differs  somewhat  in  size. 

SunFAMii.v  RISSOIN.E. 

Genus  BISSOA  Fr(;minville. 

Subgenus  Eissoa  s.  s. 

Rissoa  lipeus  n.  s. 

Plate  20,  figure  S  b. 

Pliocene  marl  of  tlie  Caloosaliatchie,  one  specimen,  Dall  ;  living  in  the 
lagoon  at  Watling  Island,  Bahamas,  Dr.  Brown. 

Shell  small,  plump,  with  a  rather  obtuse  apex  and  four  and  a  half  inflated 
whorls;  apical  whorls  smooth,  later  ones  sculptured  with  two  fine,  elevated 
spiral  lines  with  wider  interspaces  at  the  peripher}'and  five  or  six  more  on  the 
rounded  base, becoming  somewhat  more  adjacent  toward  the  pillar;  these  are 
crossed  by  numerous  fine,  elevated,  rather  distant  threads,  beginning  at  the 
suture  and  becoming  obsolete  after  passing  over  the  periphery;  aperture 
rounded,  slightly  iiiterrujjted  by  the  curve  of  the  body  ;  margin  slightly 
thickened,  pillar-lip  arched,  with  no  umbilical  chink  behind  it;  edge  of  the 
aperture  not  oblique  or  sinuous.     Alt.  1.3  ;  max.  diam.  0.8  mm. 

The  recent  specimen  is  translucent,  and  differs  only  by  having  one  or  two 
more  elevated  lines  between  the  periphery  and  the  suture  on  the  last  whorl. 
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Rissoa  athymorhyssa  n.  s. 
Plate  20,  figure  13  b. 

Pliocene  of  Shell  Creek,  Florida,  Willcox. 

Shell  small,  oblong,  with  a  little  more  than  four  and  a  half  rounded 
whorls,  slightly  angulated  at  the  shoulder  and  constricted  just  in  front  of  the 
appressed  suture ;  surface  without  perceptible  spiral  sculpture,  apical  whorls 
smooth,  the  last  two  whorls  marked  by  regular  low,  somewliat  flattened,  trans- 
verse wrinkles,  with  narrower  interspaces,  whicli  become  obsolete  on  the  base; 
aperture  ovate,  edge  simple,  continued  over  the  body  by  a  thin  callus;  pillar 
thin,  arched;  base  imperforate.     Alt.  2.5  ;  max.  diam.  1.2  mm. 

Only  a  single  specimen  was  obtained. 


Subgenus  Onoba  Adam.';. 

Rissoa  (Onoba)  gersea  n.  s. 

Plate  21,  figure  13  a. 

Newer  Miocene  of  the  Cape  Fear  River,  N.  C,  at  Mrs.  I'urdy's  marl-bed, 
Johnson. 

Shell  thin,  subovate,  with  a  subacute  ape.x  and  fi\'e  or  six  gently-rounded 
whorls  ;  suture  distinct,  but  not  deep  ;  apical  whorl  very  minute,  smooth  ;  sub- 
sequent whorls  evenly  spirally  striated,  with  the  interspaces  slightly  wider 
than  the  stride,  the  latter  a  little  more  distant  and  slightly  coarser  on  the  base, 
especially  near  the  umbilical  region  ;  the  striae  increase  by  intercalation,  and 
hence  appear  alternate  here  and  there  ;  base  produced  ;  aperture  ovate,  angu- 
lar behind,  the  inner  lip  a  little  concavely  fle.xuous,  reflected  against  the  body, 
producing  a  more  or  less  conspicuous  chink,  but  with  no  perforation  behind 
it;  margin  in  the  fully  adult  obtuse  and  internally  thickened,  continuous  over 
the  body  ;  in  the  young  the  anterior  end  of  the  reflected  pillar-lip  projects 
slightly;  in  the  adult  this  projection  is  hidden  by  the  lip-deposit.  Alt.  4.5; 
ma.x.  diam.  2.5  mm.  ^ 

Rissoa  (Onobai  gersea  var.  minor  Dall. 

Shell  slightly  smaller,  and  with  slightly  finer  sculpture  :  the  umbilical 
chink  less  wide  or  even  obsolete.     Alt.  3.5  ;  diam.  1.75  mm. 

Pliocene  of  the  Caloosahatchie  beds,  Dall. 

These  shells  are  so  much  alike,  in  spite  of  the  difference  in  size,  that  1 
hesitate  to  separate  them  even  varietally,  but  it  is  probably  best  to  keep  the 
differences  in  mind,  since,  from  the  material  I  have  been  able  to  examine,  they 
would  appear  to  be  characteristic  of  the  older  and  newer  horizons.  It  may 
be,  however,  that  more  material  will  show  thtm  to  intergradc.  The  specimen 
figured  is  from  the  Miocene. 
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Rissoa  (Onoba)  callistrophia  n.  s. 
Plate  21,  figure  14  a. 

riiocene  marls  of  tlie  Caloosahatchic  and  Sliell  Creek,  Florida,  Dali  and 
Willcox. 

Shell  elongate,  slender,  loosely  and  somewhat  irregularly  coiled,  with 
seven  rounded  whorls  ;  nuclear  whorl  very  minute,  smooth,  the  remainder 
with  close-set,  somewhat  alternated,  fine  revolving  flat  threads,  covering  the 
whole  surface ;  whorls  somewhat  shouldered,  spire  subacute;  base  rounded, 
aperture  small,  angular  behind,  rounded  in  front,  continuous,  though  thin, 
over  the  body  ;  pillar-lip  reflected,  forming  a  minute  chink,  but  not  a  per- 
foration ;  margin  thin,  obtuse.  Alt.  specimen  A,  4.6;  B,  4.75  ;  max  diam.  A, 
19;    B,  1.8  mm. 

The  loose  coiling  of  this  shell  gives  rise  to  obvious  differences  of  appear- 
ance. It  is  related  to  R.  {Onoba)  aciikus  Gould,  but  is  larger,  less  pupiform, 
with  less  regular  striation  and  a  proportionately  much  smaller  mouth. 

Rissoa  (Onoba  I  microcharia  n.  s. 
Plate  20,  figure  S  a. 

Pliocene  of  the  Caloosahatchie,  Dall. 

Shell  very  minute,  with  four  rounded  whorls  ;  nucleus  inflated,  polished, 
remaining  whorls  smooth  or  marked  only  by  faint  incremental  lines,  gently 
rounded;  suture  distinct ;  base  produced,  aperture  subovate,  angular  behind; 
the  margin  thin,  continuous,  slightly  reflected  on  the  pillar,  making  an  almost 
invisible  chink.      Alt.  of  shell  1.12  ;  max.  diam.  0.6  mm. 

This  is  one  of  the  most  minute  species  known.  It  has  much  the  form  of 
R.  aculeits,  but  is  without  spiral  sculpture  ;  the  inflated  nucleus  at  first  sug- 
gests that  the  shell  is  immature,  but  the  other  characters  indicate  maturity. 
At  any  rate,  it  is  not  the  j-oung  of  any  species  now  known  from  the  Pliocene 
marls. 

To  conclude  our  observations  on  this  genus,  I  may  remark  that  Gabb  re- 
ports Rissoa  Aiiberiatia  Orb.,  from  the  Pliocene  of  Costa  Rica  ;  the  Claibornian 
Pasitkea  sidcata  of  Lea  is  a  Rissoid  with  spiral  sculpture  recalling  Onoba; 
Pasithea  cancellata  H.  C.  Lea  is  a  young  Tuba,  as  the  type-specimen  shows, 
though  De  Gregorio  has  referred  it  to  Rissoa  ;  the  Littoritta  fervens  of  the 
last-mentioned  author  seems  to  me  to  belong  rather  in  the  genus  Rissoa  ;  it 
comes  from  the  Claibornian,  from  which  De  Gregorio  has  also  de.scribed  a 
Rissoa  {Alvania)  ziga.  Rissoa  {Cingiila)  miimta  Gould  and  R.  obsoleta  S. 
Wood  are   reported  by  Dawson  from  the  Post-Pliocene  of  Montreal,  Canada. 

Genus  RISSOINA  Orbigny. 

So  far,  this  genus  has  been  hardly  known  from  American  Tertiaries.  R. 
plicato-varicosa  Heilprin,  of  the  Claibornian,  is  An  Alaba,d^w<\  the  only  other 
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species  I  have  found  described  from  the  United  States  is  R.  niississippieiisis 
Meyer,  from  the  Jacksonian.  Ccritliidea  niinuta  Gabb,  of  the  Santo  Domingo 
Miocene,  turns  out,  on  an  inspection  of  the  type,  to  be  a  Rissoina.  It  has  not 
been  figured,  and  there  is  another  Rissoina  niinuta  from  Ceylon  described  by 
Nevill.  Meyer's  R.  uiississippiensis  seems  to  be  a  good  species  of  the  decnssata 
type,  small  and  blunt-tipped,  owing  to  the  peculiar  planorboid  growth  of 
the  nuclear  whorls. 

Rissoina  sp.  indet. 

Older  Miocene  of  the  Orthaulax  bed  at  Ballast  Point,  Tampa  Ha\',  Morida, 
Dall. 

A  specimen  comprising  the  last  two  whorls  of  a  species  of  Rissoina  re- 
sembling R.  Icevigata  Ada.ms  is  all  that  is  known.  It  is  very  much  larger  than 
R.  laevigata  and  quite  smooth.  It  measures  4  mm.  long  and  2,5  mm.  wide.  As 
indicating  the  presence  of  the  genus  in  this  bed,  its  occurrence  is  recorded 
here. 

Rissoina  Johnsoni  n.  s. 
Plate  20,  figure  i. 

Newer  Miocene  of  the  Cape  Fear  River,  N.  C,  C.  W.  Johnson. 

Shell  subconic,  polisiied,  not  sculptured,  with  a  rounded,  plump  nucleus 
of  a  single  whorl  and  seven  subsequent  whorls;  sides  of  the  spire  flattened, 
suture  distinct,  not  impressed,  sculpture  only  of  extremely  fine  lines  of 
growth;  the  last  half  of  the  last  whorl  is  somewhat  constricted,  so  that  the 
posterior  edge  of  the  suture  overhangs  a  little;  periphery  of  last  whorl 
bluntly  angular,  base  produced  ;  margin  of  the  aperture  continuous,  thickened, 
smooth  ;  the  outer  lip  patulous,  within  showing  an  obscure  ridge  near  the 
posterior  commissure.     Lon.  5  ;  ma.x.  diam.  2  nmi. 

This  pretty  species  is  distinguished  by  its  short,  blunt  nucleus  nf  a  single 
whorl,  its  larger  size  and  more  conspicuously  contracted  last  whnrl,  frdm  R. 
Ue'i'igata  and  the  other  smooth  species  o{  Rissoina  so  far  describetl. 

Rissoina  laevigata  Adams. 

Rissoa  IcBvigaia  C.  B.  Ads.,  Contr.  Conch.,  p.  114,  1850. 
Rissoina  Icevigata  Schwartz,  Mon.  Rissoina,  p.  iir,  fig.  79,  iS6a. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  h'lorida,  limits; 
Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Dall  and  Willcox  ;  living 
from  Cape  Hatteras,  N.  C,  to  the  Antilles,  and  also  in  the  Indo-Pacific 
region,  according  to  Schwartz. 

The  specimens  have  been  compared  with  ty])cs  named  h}'  Piof  Adams, 
and  offer  no  distinctive  characters  whatever.  The  nucleus  is  peculiar,  being 
of  several  whorls,  shaped  like  a  little  Vertigo,  whiqh  at  once  differentiates  it  from 
the  preceding  species. 
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Rissoina  Chesneli  Mi(  hand. 

Rissoa  C/iesiieh'  Mich^ud,  Descr.  Coq.  Nouv.,  p.  17,  1832. 
Jiissoina  Calesbyaiia  Orbigny,  Moll.  Cuba,  ii.  p.  24,  pi.  2,  figs,  i,  3,  1842. 
Rissoa  scalarella  C.  B.  Ads.,  Proc.  Boston  Soc.  N.  Hist.  ii.  p.  6,  1S45. 
/Rissoina  Chesneli  Schwartz,  Men.  Rissoina,  p.  73,  figs.  38,  39,  1S60. 

Pliocene  of  the  Caloosahatchie  beds,  Dall  ;  living  from  Cape  Ilatteras, 
N.  C,  to  the  Antilles  and  Mauritius  and,  according  to  Jeffreys,  in  the  Medi- 
terranean. 

The  fossils  have  been  compared  with  authentic  specimens. 

Rissoina  chipolana  n.  s. 
Plate  22,  figure  20. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  Florida,  Burns. 

Shell  slender,  acute,  with  a  minute  nucleus  of  two  and  a  half  smooth 
whorls,  followed  by  seven  subsequent  whorls  ;  whorls  slightly  rounded,  suture 
appressed ;  transverse  sculpture  of  si.xteen  to  twenty  narrow,  rounded, 
slightly  flexuous  ribs,  usually  with  about  equal  interspaces,  which  completely 
cross  the  whorls;  spiral  sculpture  of  fine  stria;,  generally  confined  to  the  base 
ot  the  shell,  but  sometimes  extending  over  the  whole  surface  ;  aperture 
semicircular;  lip  thickened  and  varicose,  produced  at  the  middle,  receding  at 
the  base  of  the  pillar  and  at  the  posterior  commissure,  basal  fascicle  obscure, 
slightly  tumid,  interior  of  aperture  smooth  and  simple.  Lon.  of  shell  6  ; 
max.  diam.  2.5   mm. 

The  average  size  is  smaller  than  that  above  given.  The  nearest  species 
to  this  is  the  R.  triangularis  Watson,  a  recent  Australian  species.  The  R. 
iiiississippiensis  Meyer  has  some  characters  in  common,  but  is  smaller  and  has 
a  much  blunter  apex;  on  the  whole,  this  is  a  very  distinct  species. 

Rissoina  cancellata  Philippi. 

Rissoina  cancellata  Philippi,  Zeitschr.  f.  Mai.  1847,  P-  127. 
Rissoa  pulclira  C.  B.  Ads.,  Contr.  Conch.,  p.  14,  1S50. 

Pliocene  of  the  Caloosahatchie  beds,  Florida,  Dall ;  living  in  the  Florida 
Keys,  the  Antilles,  on  the  west  coast  of  South  America  and  in  the  Indo- 
Pacific  region. 

Rissoina  decussata  Montagu. 

Helix  decussata  Mont.,  Test.  Brit.,  p.  399,  1803. 

Rissoa  striattila  Andr.,  Bull.  Soc.  G^ol.  de  France,  p.  321,  1S35. 

Rissoina  striato-coslata  Orb.,  Moll.  Cuba,  pi.  12,  figs.  30,32,  1842. 

Rissoa  striosa  C.  B.  Ads.,  Contr.  Conch.,  p.  ii6,  1S50. 

Rissoa  Janus  C.  B.  Ads.,  Panama  Shells,  p.  538,  1852. 

Rissoina  decussata  Sc\\viax\.z,  Mon.  Rissoina,  p.  80,  fig.  12. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  Florida,  Burns; 
Miocene  of  France,  Italy  and   the   Vienna  basin ;   Pliocene  of  the   Caloosa- 
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hatchie  beds  and  of  Italy  ;  living  in  the  Antilles,  tlie  Mediterranean,  at  Panama, 
and  in  the  Indo-Pacific  region. 

The  full  synonymy  of  this  ancient  and  widely  spread  species  will  be 
found  in  the  monograph  of  Schwartz  von  Mohrenstein  above  cited.  The 
Caloosahatchie  form  differs  slightly  from  the  type,  being  proportionately 
wider,  with  the  whorls  flatter,  the  sculpture  less  sharply  defined  and  tending 
to  become  obsolete ;  the  shell  is  also  somewhat  larger,  and  may  constitute  a 
variet)'  planata.     It  measures  8.3  mm.  long  and  about  3  mm.  wide. 

Family  ADEORBIDtE. 
Genus  ADEORBIS  S.  Wood. 
This  genus  has  recently  been  shown  by  Verrill  to  be  related  to  the  Ris- 
soidce  more  nearly  than  to  the  similarly  formed  Trocldda,  which  have  usually 
been  associated  with  Adcorbis.  The  form  of  the  spire  is  rarely  a  family  char- 
acter ;  but,  taking  all  things  into  consideration,  I  proposed  in  1889  to  sepa- 
rate Adeorbis  and  its  allies  in  a  family  by  themselves.  The  group  is  quite 
ancient.  The  Adcorbis  exaciia  Conrad  (as  Solarium,  -{-  Delplumda  plana  Lea) 
is  only  to  be  discriminated  from  A.  Beaui  Fischer,  of  the  present  fauna  of 
Florida  and  the  Antilles,  by  the  fact  that,  in  the  fossil,  the  basal  carina  forms 
the  periphery,  while  in  the  recent  shell  it  is  contracted  to  a  smaller  radius 
than  the  next  anterior  carina. 

Adeorbis  supranitidus  S.  Wood. 

Typical  Form. 
Adeorbis  supranitidus  Wood,  Cat.  1842,  Crag  Moll.,  p.  137,  pi.  .xv.  figs.  5  a,  5  b,  184S. 
Skenea  Irilix  Bush,  Trans.  Conn.  Acad.  vi.  p.  464,  pi.  xiv.  fig.  7,  18S5. 

Var.  Orbignyi  Fischer. 
Adeorbis  Orbignyi  Fischer,  Journ.  de  Conchyl.  vi.  pp.  173,  286,  1857. 
Omalaxis?  lirata  Verrill,  Trans.  Conn.  Acad.  v.  p.  529,  1882. 
Skenea  lirata  Verrill,  op.  cit.  vi.  p.  452;  Bush,  vi.  p.  464,  1885. 
Adeorbis  supranitidus  var.  Orbignyi  Dall,  Blake  Gastr.,  p.  278,  1889. 

Older  Miocene  of  Santo  Domingo,  Gabb,  and  of  the  Chipola  beds,  Cal- 
houn County,  Florida,  Burns;  Chesapeake  Miocene  of  St.  Mary's,  Md.,  Will- 
cox,  and  of  the  Natural  Well,  Duplin  County,  N.  C,  Burns  ;  Newer  Miocene 
of  Cape  Fear  River,  N.  C,  Johnson;  Pliocene  of  continental  pAuope  and  of 
Britain,  also  in  the  Waccamaw  beds  of  South  Carolina,  at  Tilly's  Lake,  John- 
son ;  living  on  the  coast  of  the  Eastern  United  States  from  Cape  Cod  south- 
ward, and  widely  distributed  on  the  opposite  shores  of  the  Atlantic. 

For  variations  in  this  species  consult  the  Blake  Report,  p.  278;  similar 
variations  are  found  with  the  type-form  from  the  early  Miocene. 

There  is  much  probability  that  yia'^'w^w  infracarinata  Gabb  (Jouin.  Acad. 
Nat.  Sci.  viii.  p.  365,  pi.  46,  fig.  62,  1875),  Vilriiiclla  truiicata  Gabb  [op.  cit.  p. 
367,  pi.  47,  f  65),  from  the   Pliocene  clays   of  Costa    Ricri,  and  /'  peiitagoua 
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Gabb  (('/>.  fit.  p.  36.S,  pi.  47,  fig.  68),  fiotii  .Santo  Domingo,  are  niercl)'  \ery 
young  examples  of  varieties  of  thi.s  species,  lltrint'l/a  iiiarginata  Guppy,  from 
the  Pliocene  of  Trinidad,  with  which  Gabb  compares  one  of  his  shells,  is  too 
badly  figured  to  be  identified,  but  may  be  an  Adcorbis,  though  the  figure  looks 
more  like  a  Solariorbis,  and  does  not  agree  with  the  description. 

Adeorbis  Beaui  I'ischer. 

Adeorbis  ^rt7«:  Fischer,  Journal  de  Conchyl.  vi.  p.  286,  pi.  10,  fig.  12,  1857. 
Cyclostrema  bicarinatiim  Guppy,  Quart.  Journ.  Geol.  Soc.  xxii.  p.  291,  pi.  xvii.  figs.  5  a, 
5  b,  1866. 

Older  Miocene  of  Jamaica  (Guppy)  and  of  .Santo  Domingo  (Gabb) ;  living 
from  Florida  to  Guadelupe,  West  Indies.  This  species  has  not  been  reported 
from  our  southern  Tertiaries,  but  can  hardly  fail  to  exist  there,  and  should  be 
searched  for.  It  is  a  repetition  of  the  preceding  species  on  a  very  much 
larger  scale. 

Adeorbis  obliquistriatus  H.  C.  Lea. 

Delphinnla  obliquistriata  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser.  ix.  p.  261  lextra  copies 
P-  35).  Pl-  36,  fig.  72.  1845- 

Chesapeake  Miocene  of  Petersburg,  Va.,  Lea. 

This  little  shell  has  somewhat  the  aspect  of  a  Molleria,  but  should  per- 
haps be  referred  to  Adeorbis. 

Adeorbis  strigillatus  n.  s. 
Plate  19,  ligures  10,  10  b. 

Pliocene  of  the  Caloosahatchie  beds;  Dall. 

Shell  small,  flattened,  of  four  whorls  ;  nucleus  extremely  minute,  smooth  : 
spire  depressed  ;  suture  distinct,  not  channelled  ;  the  whorl  excavated  spiral!)', 
parallel  with  and  close  to  the  suture  ;  periphery  keeled  ;  the  top  of  the  whorl 
between  the  periphery  and  the  channel  ne.vt  the  suture  rounded,  rather  promi- 
nent; upper  surface  of  the  whorls  variable,  from  smooth  to  strongly  radiately 
ribbed  with  flexuous  costa; ;  base  flattisli,  with  two  strong  spiral  keels  and 
one  at  the  margin  of  the  umbilicus;  between  these  keels  narrow,  flexuous, 
elevated  threads  radiate  from  the  umbilical  margin,  but  do  not  crenulate  the 
keels,  and  vary  in  strength  with  different  individuals,  though  never  quite  obso- 
lete ;  in  the  interspaces  between  the  keels  there  are  sometimes  one  or  two  fine 
intercalary  spirals  ;  umbilicus  deep,  subcylindrical,  with  smooth  sides;  aper- 
ture rounded,  the  outline  modified  by  the  keels,  a  slight  callus  on  the  pillar 
lip,  otherwise  the  edge  is  sharp  and  simple.     Alt.  i.o;  max.  diam.  2.0  mm. 

This  little  shell  belongs  to  the  group  of  A.  subcarinatus,  and,  in  spite  ot 
the  variability  which  we  have  referred  to,  manages  to  [Meserxe  a  very  recog- 
nizable individualit\-. 
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Adeorbis  concavus  H.  C.  Lea. 

Delphinula  concava  H.  C.   Lea,  Trans    Am.   Phil.  Soc,   2d  Ser.  ix.  p.  261,  pi.  36,  fig.  70, 

1845- 
Delphinula  lipara  Meyer,  Proc.  Am.  Phil.  Soc.  xxv.  p.  137,  not  of  H.  C.  Lea. 

Chesapeake  Miocene  of  Petersburg,  Va.,  Lea,  and  of  Duplin  Co.,  N.  C, 
near  the  Natural  Well,  Burns  ;  Newer  Miocene  of  the  Cape  Fear  River  at 
Mrs.  Guion's  marl-bed,  Johnson ;  Pliocene  of  the  Caloosahatchie  beds, 
Florida,  Dall. 

This  species  resembles  the  next,  but  may  be  distinguished  from  it  by 
its  more  polished  and  shining  surface,  flatter  spire,  greater  extent  of  the  aper- 
ture applied  to  the  body,  and  slightly  more  angulate  periphery.  Meyer  unites 
this  species  to  A.  lifianr  Lea,  but  they  seem  to  me  sufficiently  distinct. 

Adeorbis  Holmesii  Dall. 

Cochliolepis  paicisiticus  Holmes,  Post-Pleioc.  Fos.  S.  C,  pi.  -xiv.  figs.  9,  9  a,  9  b,  i860  ;  not 

of  Stimpson. 
VUrinella  Holmesii  Dall,  Rep.  Blake  Gastr.,  pp.  360,  392,  1S89. 

Newer  Miocene  of  Duplin  County,  N.  C,  Burns;  Post-Pliocene  of  Cain- 
hoy,  VVando  River,  S.  C,  Holmes. 

The  descriptions  of  C.  parasitica  and  Adeorbis  nautiliforviis  appear  to  be 
mixed,  and  the  numbers  of  the  figures  on  the  plate  are  reversed.  The  figures 
above  cited  refer  to  this  species.  The  species  differs  from  the  preceding  in 
the  absence  of  polish  on  the  whorl,  in  being  slightly  more  striated  spirally,  in 
having  the  suture  more  impressed,  the  whorl  in  front  of  it  slightly  concave 
instead  of  merely  flattened,  the  periphery  more  rounded,  and  the  aperture 
applied  to  the  body-whorl  only  at  its  posterior  angle,  and  for  a  shorter  dis- 
tance. I  supposed,  from  the  figure  alone,  that  this  might  be  referable  to  Vitri- 
nclla,  but  the  examination  of  specimens  shows  that  it  is  probably  an  Adeorbis. 

Adeorbis  Leai  n.  .s. 

Newer  Miocene  of  Duplin  County,  N.  C,  Burns. 

Shell  resembling  A.  concaims  Lea,  but  larger,  with  a  relatively  smaller 
spire,  the  periphery  rounded,  the  outline  of  the  spire  an  almost  even  segment 
of  a  circle,  not  flattened  except  very  slightly  in  front  of  and  close  to  the  ap- 
pressed  suture.  It  also  differs  in  being  covered  all  over  with  very  fine,  sharp, 
elevated  spiral  lines  with  about  equal  interspaces,  somewhat  fainter  on  the 
base  and  stronger  again  in  the  umbilicus,  which  is  deep  and  of  about  the  same  . 
relative  size  as  that  o^  A.  concaims,  and  the  obliquity,  form  and  application  to 
the  body-whorl  of  the  aperture  are  very  similar  to  the  same  features  oi  A. 
concavus.  Whorls  more  than  three  (nuclear  part  lost  in  the  specimen).  Alt. 
of  shell  3.5  ;  max.  diam.  8.0  mm. 

This  is  a  very  recognizable  species,  in  which  the  spire  is  more  infolded 
and  the  form  fuller,  larger  and  more  rounded  than  in  A.  concavus.     The  type- 
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specimen  is  so  biol'Ccii   tiiat  I  prefer  to  await  better  material  before  tryini^   to 
figure  it. 

■  Beside  the  species  previously  alluded  to,  Dc/phinu/a  lipara  W.  C.  Lea  [op. 
cit.  p.  261,  pi.  36,  fig.  71,  1845)  is,  from  the  type,  an  Adeorbis  much  like  the 
recent  A.  sincera  Dall ;  A.  naiitilifonnis  Holmes  is  a  CocJiliolepis  very  similar 
to  C.  parasiticus ;  A.  lyra  Conrad  is  a  Fossanis ;  A.  simplex  Gabb  seems  to 
be  a  good  species  from  the  Costa  Rica  Pliocene  ;  Adeorbis  carinata  Gabb,  of 
the  Santo  Domingo  Miocene,  is  an  Episcynia  close  to  multicarinata  Stm. ; 
Vitrinclla  obliqiiisiriata  Gabb  is  probably  identical  with  the  Dclphiiiula  of  the 
same  name  described  by  II.  C.  Lea;  both  are  referable  to  Adeorbis  or  Mdl- 
leria ;  V.  crassicosta  Gabb  is  also  probably  an  Adeorbis  ;  Adeorbis  qitadrangit- 
taris  Meyer  (Senck.  Ber.  1886,  p.  4,  t.  i,  fig.  i)  is  an  Ethalia,  and  so  is  A.  sub- 
angitlatits,  both  from  Jackson,  Miss  ,  Locene.  A.  Levis  (called  A.  brevis  by  Gre- 
gorio)  of  the  same  author  (Ala.  Geol.  Surv.,  Bull.  i,p.  67,  1886),  from  Red  Bluff 
Kocene,  closely  resembles  A.  lipara.  Solariinn  delphimdoides  Meyer  (1887), 
nan  Heilprin  (1880),  from  the  Jacksonian,  appears  to  be  synonymous  with 
Adeorbis  exacua  Conrad.  In  the  same  publication  Meyer  refers  the  Teino- 
stoma  rotula  Heilprin  to  Delphinula  depressa  Lea  as  a  synonym,  and  refers 
the  species  to  Adeorbis.  I  have  not  compared  the  types,  but  it  is  obvious  from 
Lea's  description  that  the  sliell  is  not  an  Adeorbis,  but  an  Ethalia  or  some- 
thing related  to  that  genus.  Aldrich  records  it  from  the  Bell's  Landing  and 
Lisbon  horizons  in  Alabama.  De  Gregorio  figures  from  the  Claibornian  a 
doubtful  A.  incertits,  an  A.  pigiiits,  which  should  be  an  Ethalia,  and  an  A.  piiiic- 
tiformis  (diam.  0.5  mm.)  which  must  be  regarded  as  a  doubtful  species,  if  not  a 
C-.vcuin  in  its  planorboid  stage.  Me  also  proposes  a  subgenus  Asiolus  for  the 
two  species  last  mentioned,  which  shares  the  uncertainty  of  their  characters. 

F.\MiLV   ASSIMINIID.^:. 

Genus  ASSIMINEA  Leach. 

Assiminea  affinis  Orbigiiy. 

Paludestrina  affinis  Orb.,  Moll.  Cuba,  ii.   p.  8,  pi.  .k.  fig.  8,  1S42  ;   Dall,  Bull.  U.  S.  Nat. 

Mus.  No.  37,  p.  150,  No.  864,  1S89. 
Cingula?  concinna  C.  B.  Adams,  Contr.  Conch.,  p.  70,  1850. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  Fla.,  Burns;  Plio- 
cene of  the  Caloo.sahatchie  and  Shell  Creek,  Dall  and  Willco.x  ;  living  in  the 
Florida  Keys  and  the  West  Indies. 

This  species  is  extremely  rare  in  the  marls. 

Assiminea  Auberiana  Orbigny. 

Paludestrina  Auberiana  Orb.,  Moll.  Cuba,  ii.  p.  8,  pi.  -x.  figs.  6,  7,  1842  ;  Dall,  Proc.  U.  S. 

Nat.  Mus.  vi.  p.  335,  18S3. 
Phasianetta  concolor  C.  B.  Adams,  Contr.  Conch.,  p.  68,  1850. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek;  living  on  the  west  coast 
of  P'lorida  and  in  various  parts  of  the  Antilles. 


348  TRANSACTIONS    OF    THE    WAGNER    FREE 

This  is  a  more  swollen  and  larger  species  than  the  preceding,  and  some- 
what more  frequent  in  its  occurrence.  The  young  show  an  obtuse  peripheral 
angle,  but  the  last  whorl  of  the  completely  adult  shell  is  quite  rounded. 

Family  TRUNCATELLID.^i. 
Genus  TRUNOATELLA  Risso. 

It  is  somewhat  remarkable  that  this  genus,  which  is  widespread  in  its 
present  distribution  in  the  Antilles  and  on  our  Southern  coast,  and  which  in 
Europe  is  found  in  faunse  of  Eocene  age,  has  not  yet  turned  up  from  our  Plio- 
cene, to  say  nothing  of  earlier  beds.  I  note  this  circumstance  in  order  that 
future  collectors  may  bear  it  in  mind  and,  if  possible,  either  find  it  or  confirm 
its  absence. 

Family  CALYPTR^ID^. 
Genus  MITRULARIA  Schumacher. 
Calypira-a  Lamarck,  iSoi,  not  of  Lamarck,  1799. 

Mitrularia  equestris  Linn^. 
Mitrularia  equestris  (Linn^)  Dall,  Blake,  Gastr.,  p.  283,  18S9. 

Pliocene  of  the  Caloosahatchie  beds,  rare,  Dall ;  living  on  the  coast  of 
the  United  States  from  Cape  Hatteras,  N.  C,  southward  to  Florida,  and  in 
the  Antilles. 

Genus  CRUCIBULUM  Schumacher. 
Section   Crucibuluni  s.  s. 

This  section  is  distinguished  from  Dispohea  Say  by  having  in  the  adult 
the  whole  margin  of  the  internal  cup  free  from  the  shell,  and  the  cup  as  a 
whole  merely  attached  by  a  narrow  strip  of  adhesion  ;  while  in  Dispotcea  a 
third  or  half  of  the  cup  is  formed  by  the  wall  of  the  shell. 

Botli  sections  are  remarkable  for  the  modifications  of  external  sculpture, 
due  largely  to  the  irregularities  of  the  surface  upon  which  they  rest,  which 
are  reflected  in  the  form  of  the  margin  of  the  base  applied  to  them,  but  also 
to  modifications  of  the  surface  originated  by  the  animal.  The  normal  sculpt- 
ure is  of  radiating  riblets,  coarse  or  fine,  but  these  may  have  a  microscopic 
shagreening,  or  may  be  furnished  with  tubular  spines,  or  small  tubercles,  all 
within  the  species  and  often  on  different  growth-stages  of  the  same  specimen. 

The  group  is  known  only  from  the  Miocene  and  later  horizons.  A 
C.  antiqjmni,  described  by  O.  Meyer  from  the  Claibornian,  proved  when  cleaned 
from  the  matrix  to  be  a  Balanus.  As  originally  constituted,  Dispotcea  was  a 
.synonym  of  Crucibuluni,  but  has  been  retained  by  Conrad,  Morcli  and  the 
writer,  for  the  species  indicated  above,  in  a  sectional  sense.  The  .species  of 
both  groups  have  been  very  greatly  overstated  by  naturalists  who  have 
assumed  the  constancy  of  the  surface  characters  or  those  due  to  station. 


\ 
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Crucibulum  auricula  Gmelin. 
Patella  auricula  Gtneliii,  Syst.  Nat.,  p.  3694,  1780. 

The  typical  form  is  ratlier  depressed,  with  fine  radiating,  frequently 
dichotomous  lines  on  the  upper  surface.  It  is  found  in  the  Pliocene  of  the 
Waccamaw  beds,  S.  C,  Johnson;  of  the  Caloosahatchie,  Shell  Creek  and  the 
Myakka  River,  Florida,  Dall  and  Willcox ;  living  on  the  west  coast  of  Florida 
and  southward  to  Northern  Brazil  in  25  to  100  fathoms.  Some  forms  of  the 
West  American  C.  spinosmn  are  hardly  distinguishable. 

Crucibulum  auricula  var.  costatum  Say. 

Dispohca  coslala  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  iv.  p.  132,  1824;  Conr.,  Medial  Tert.,  p. 

So,  pi.  45,  fig.  2  ;  not  of  Tuoniey  and  Holmes. 
Calyplraa pileolus   H.  C.  Lea,  Tran.s.  Am.  Phil.   Soc,  2d   Ser.  ix.  p.  248,  pi.  35,  fig.  38, 

1845  ;  young  shell. 
C.  verrucosuvi  (Rve.)  Heilprin,  Trans.  Wagner  Inst.  i.  p.  103,  1.SS7. 

This  variety  has  strong  radiating  ribs  without  any  fine  sculpture  on  them. 
It  is  known  from  the  Miocene  of  St.  Mary's  River,  Maryland  ;  the  Plio- 
cene of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and  Willcox;  and 
living  in  the  Antilles. 

Crucibulum  auricula  var.  chipolanum  Dall. 
Shell  with  sharply  cut  radiating  threads  and  riblets,  rarely  dichotomous, 
stronger  than  in  the  typical  form,  yet  not  reaching  the  strength  of  the  ribs  in 
C.  costatum.  From  the  Older  Miocene  of  the  Chipola  River,  a  mile  below 
Bailey's  Ferry,  Burns.  All  the  specimens  from  this  horizon  appear  to  have 
this  particular  sculpture,  which  otherwise  would  hardly  have  authorized  the 
a'pplication  to  them  of  even  a  varietal  di.stinctive  name. 

Crucibulum  auricula  var.  imbricatum  Sowerby. 

Calyplraa  imbricala  Sby.,  Genera,  xxiii.  fig.  5,  1824. 

Dispotaa  ramosa  Conr.,  Medial  Tert.,  p.  79,  pi.  45,  figs.  3,  18,  Jan.,   1845  ;  Tuomey  and 
Holmes,  Pleioc.  Fos.,  p.  108,  pi.  25,  fig.  5. 

Like  C.  costatum,  but  with  fine  radiating  threads  over  tlie  ribs,  frequently 
irregular  or  ramose.  From  the  Chesapeake  Miocene  of  Yorktown,  Va.,  Wil- 
mington, N.  C,  and  Calvert  Co.,  Md. ;  Pliocene  of  the  Caloosahatchie  beds, 
Dall ;   living  on  the  coast  of  West  America  from  Lower  California  to  Panama. 

The  cup,  probably  of  this  form,  has  been  described  and  figured  by 
Tuomey  and  Holmes  as  an  independent  species  under  the  name  of  Hippojiyx 
Bulla,  and  Conrad  has  committed  a  similar  "  bull  "  somewhere  in  his  later 
writings.     He  referred  H.  Bullii  to  the  "  genus  "  Cochlolepas  Klein. 

This  form,  which  as  a  living  shell  is  only  known  from  West  America, 
seems  to  have  been  one  of  those  which  before  the  elevation  of  the  isthmus 
spread  to  the  Pacific,  and  when  changes  of  level  or  other  reasons  exterminated 
the  parent  stock  these  distant   colonies  (as    in  the  case  of  Cuiiiia)  escaped. 
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This  immunit}',  I  believe,  is  closely  connected  with  tiie  much  steeper  sea- 
ward slope  of  the  Pacific  litorale,  which  would  allow  a  certain  proportion  of 
the  shore-dwellers  to  retreat  when  slow  elevation  dried  off  the  beaches  which 
were  their  accustomed  haunts.  The  Pacific  C.  itnbricatmn,  except  for  the  link 
furnished  by  the  fossils,  is  quite  distinct  from  its  near  relative,  C.  spinosum,  but 
in  the  Pliocene  fossils  the  intermediate  forms  are  more  numerous,  and  there 
the  two  can  hardly  be  regarded  as  distinct  species. 

Orucibulum  auricula  var.  spinosum  Sowerby. 

Calyptma  spinosa  Sby.,  Genera,  xxiii.  figs.  4,  7,  1824. 
Crucibu/um  spinosum  Gabb,  Geol.  Santo  Dom.,  p.  241,  1873. 

Dispotcea  dumosa  Conrad,  Am.  Journ.  Sci.  ,\li.  p.  346,  pi.  2,  fig.  9,  1841  ;   young  shell. 
Crucibulum  dmnosum  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  109,  pi.  -xxv.  fig.  6,  1S57; 
young  shell. 

Shell  with  radiating  riblets  more  or  less  ornamented  with  tubular  spines 
or  tubercles.  Fossil  in  the  Older  Miocene  of  Santo  Domingo,  Gabb  ;  in  the 
Newer  Miocene  of  North  and  South  Carolina,  Conrad  and  Holmes  ;  in  the 
Pliocene  of  the  Caloosahatchie  beds  and  Alligator  Creek,  Florida,  Dall  and 
Willcox  ;  in  the  Post-Pliocene  of  California,  Conrad  ;  antl  living  from  Monte- 
re)',  California,  to  Panama  on  the  Pacific  Coast. 

In  the  young  of  this  species  "the  cup,  especially  if  a  little  broken,  resem- 
bles that  of  Dispotcea,  but  in  the  adult  its  margin  is  wholly  disengaged  from 
the  wall  of  the  shell.  The  Caloosahatchie  specimens  agree  in  the  minutest 
particular  with  recent  specimens  from  California,  though  both  exhibit  a  wide 
range  of  variation. 

.Section   Dispotcea  (Say)  Conrad. 

Crucibulum  conetrictum  Conrad. 

Dispotica  consiricta  Coiir.,  Bull.  Nat.  Inst.  ii.  p.  194,  pi.  i,  fig.  2,  1S42  ;  Medial  Tert.,  p.  80, 

pi.  45,  fig-  4,  1845- 
Crucibutuin  costaia  Tuomey  and   Holmes,  Pleioc.  Fos.  S.  Car.,  \t.  107,  pi.  25,  fig.  4,  1857  ; 
not  C.  costata  Say. 

Older  Miocene  of  Jericho,  N.  J.,  and  the  Orthaulax  bed  at  liallast  Point, 
Tampa  J^ay,  Morida,  Burns  and  Dall;  Chesapeake  Miocene  of  the  Choptank 
River  and  St.  Mary's  Co.,  Md.,  of  the  James  River,  Va.,  of  North  Carolina, 
of  Peedee  River,  .S.  C,  and  of  the  upper  bed  at  Alum  Bluff,  Chattahoochee 
River,  I'lorida. 

The  character  for  which  Conrad  named  this  species  was  due  Ui  an  indi- 
vidual distortion,  but  the  species  is  a  good  one.  It  is  liable  to  be  mistaken 
for  C.  auricula  var.  costata  Say,  from  which  it  differs  by  the  adherent  cup  in 
the  aduh  state. 

Tuomey  and  I  lolmes  have  figured  a  fine  normal  sjiecimen  under  the  name 
of  costata.     I  have  not  seen  this  species  from  the  Pliocene. 
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Crucibulum  grande  Say. 

Calyplraa  grandis  Say,  Jourii.  Acad.  Nat.  Sci.  Phila.  iv.  p.  130,  pi.  7,  lig.  6,  1824. 
Crucibulum  inerme  ?  Nelson,  Trans.  Conn.  Acad.  ii.  p.  5,  1870. 

?  Miocene  of  Maryland,  Say  ;  Chesapeake  Miocene  of  the  James  Ri\cr, 
Va.,  near  Grove's  Wharf,  Burns  ;  Surrey  Co.,  Va.,  Conrad. 

This  splendid  .species  almost  frees  its  cup,  but  not  quite ;  so  that  it  is 
placed  in  this  section.  C.  inenne  Nelson  has  not  been  figured  or  fully  de- 
scribed, but  like  the  present  species  is  smooth  externally  and  has  the  cup 
attached  to  the  wall  of  the  shell ;  it  is  from  the  later  (Pliocene  ?)  Tertiaries  of 
Peru.  It  is  probable  that  the  type  of  C.  _^;7?«(r'r  really  came  from  Virginia  and 
not  Maryland. 

Crucibulum  multilineatum  Conrad. 

Dispotaa    mullilineata  Conr.,  Am.  Joiirii.  Sci.  xli.  p.  346,  pi.  2,  fig.  8,  Oct.,  1S41  ;  Medial 

Tert.,  p.  80. 
Crucibultcm  tniiltilitieata  Tuomey  and   Holmes,    Pleioc.   Fos.  S.  Car.,  p.  107,  pi.  25,  fig.  7, 
'857- 

Newer  Chesapeake  Miocene  of  the  vicinity  of  the  Natural  Well,  Duplin 
Co.,  N.  C,  Hodge  and  Burns. 

This  species  has  the  variable  exterior  of  C.  auricula,  with  an  interior  re- 
sembling that  of  C.  striatum  Say,  except  that  the  cup  is  compressed  and  the 
margin  of  its  free  portion  bent  inward  in  a  way  which  I  have  never  observed 
in  C.  striatum,  which  latter  is  also  very  uniform  in  its  striation  and  shows  no 
tendency  to  tuberculation  or  spinosity. 

Crucibulum  striatum  Say. 

Calyptma  striata  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  v.  p.  216,  1826. 

Crucibulum  striatum  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  152,  No.  873,  pi.  50,  figs.  27,  28, 
1889. 

Post-Pliocene  of  Sankoty  Head,  Mass.,  Verrill  ;  living  from  Nova  Scotia 
to  the  Florida  Keys  in  from  3  to  igo  fathoms,  U.  S.  Fish  Commission. 

The  specimens  from  the  Waccamaw  beds  (p.  213)  were  small  and  had  the 
cup  broken  away,  so  at  first  they  were  referred  to  this  species ;  but  on  further 
study  it  seems  certain  that  they  should  be  placed  with  C.  auricula.  The 
present  species  is  not  known  as  a  fossil  prior  to  the  Pleistocene. 

The  only  other  species  of  Cnicibulum  from  our  area  which  I  have  found 
are  C.  piliferum  and  C.  subsutuin  Guppy,  from  the  Pliocene  of  Trinidad.  The 
first  species'is  not  figured;  it  is  perhaps  a  variety  of  C.  auricula  spinosum, 
while  the  second  appears  to  be  a  Dispotcsa  not  unlike  Conrad's  multiliucatuvi. 
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Genus  CALYPTRiEA  Lamarck. 

Calyplraa  Lam  ,  Prodrome  Nouveau   Class.,  p.  78,    1799,  not  Lam.  i8or.     Type   C.  chi- 

netisis  L. 
Trochila  Schum.,  Essai,  p.  184,  1817. 

Infiindibu/uin  Sowerby,  Mill.  Conch,  i.  pi.  97,  1812.      Not  of  Montfort,  Conch.  Syst.,  1810. 
Galerus  Humphrey,  Mus.  Calonnianum,  p.  5,  1797  ;   undescribed. 
Leptonotis  Conrad,  1866  (very  young  shell). 

The  surface  of  the  shell  in  this  group  varies  much  as  in  CnicibnlMin, 
especially  with  the  Kocene  species. 

Calyptrsea  trochiformis  Lamarck. 

C.  trochiformis  Lam.,  Ann.  du  Mus.  v.   i.  p.  3fS5,  pi.  15,  tig.  3,  1H04  ;  Deshayes,  Coq.  fos. 

has.  Paris,  ii.  p.  30,  pi.  4,  figs.  1-4,  11-13. 
/.  echinulaiwn -\- 1,  spinulosum  ^  I.  tuberculaluin  Sby.,  Min.  Concli.  i.  pi.  97,  figs,  i,  2,  7, 

1812. 
Infundibulum  irochifo7-mis  Lea,  Contr.  Geol.,  p.  96,  pi.  3,  fig.  76. 
Infundibulum  urticosum  Conr.,  Fos.  Tert.,  ist  Ed.,  No.  3,  p.  32,  1833. 
Infundibiilmn  trochiformis  Conr.,  Fos.  Tert.,  2d  Ed.,  p.  46,  pi.  16,  fig.  18. 
Trochita  alta  Conrad,  W'ailes's  Geol.  Miss.,  p.  289,  pi.  xv.  figs.  3  a,  3  b,  1854  ;  Proc.  Acad. 

Nat.  Sci.  Phila.,  1855,  P-  259. 
Infundibuluvi  perarmatum  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  i.  p.  31,  1841  ;  Medial  Tert., 

p.  80,  pi.  45,  fig.  6. 
Trochita  tetrica  Conr.,  Checkl.  Eoc.  Fos.  Smiths.  Inst.,  p.  28,  No.  817,  1866,  fig'd  ;  Journ. 

Acad.   Nat.  Sci.  i.  pi.   ii,  fig.  3  ;  cf.  p.   113,  lines  8  and  9  from  top  of  page,  also  ref.  to 

plates,  p.  133. 
Velutina  [Otina)  expansa  Whitfield,  Am.  Journ.  Conch,  i.  p.  265,  pi.  27,  figs.  14,  15,  1865, 

(young  shell,  i.o  mm.  in  diam.). 
Leptonotis  (n.  g. )  expansa  Conrad,  Am.  Journ.  Conch,  ii.  p.  76,  1866. 

Fossil  in  the  Eocene  of  the  Paris  Basin,  and  of  Britain  ;  in  America  in 
that  of  the  Claiborne  sands  and  in  the  "  white  limestone  "  above  it,  in  the 
Vicksburg  limestone  at  Vicksburg,  Miss.,  and  in  the  Eocene  of  Lee  County, 
Tex.;  in  the  Older  Miocene  of  the  Orthaulax  bed,  Ballast  I'oint,  Tampa  Bay, 
Florida,  and  of  the  Shiloh,  N.  J.  (lowest),  marl-bed  ;  in  the  Chesapeake  Mio- 
cene of  the  Choptank  River,  Md.,  and  of  Wilmington,  N.  C. 

This  species  usually  begins  with  the  early  whorls  smooth  or  faintly 
striated,  and,  if  it  takes  on  radiating  riblets  or  develops  spines,  they  do  not  as 
a  rule  appear  before  the  beginning  of  the  third  whorl,  counting  from  the  apex. 
Sometimes  the  whole  surface  is  covered  with  vermicular  shagreening,  some- 
times it  is  striated  only  by  lines  of  growth,  sometimes  it  has  prominent  tubular 
spines,  and  these  characters,  as  well  as  elevation  and  depression,  are  united  in 
a  great  variety  of  combinations.  Conrad  separated  the  Vicksburg  form  from 
tlie  Claibornian,  after  having  once  united  them  ;  he  separated  the  Miocene 
form  from  tiie  Eocene,  but  the  characters  he  gives  are  valueless.  Any  good 
series  of  specimens  will  show  that  they  graduate  into  one  another,  just  as  the 
analogous  variations  of  the  recent  Crucibnhim  spitiosuiit  do  at  the  present 
day.  To  separate  each  mutation  under  a  special  name  is  to  lose  the  lesson 
they  teach,  and  multiply  names  to  no  usefid  purpose. 
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The  surface  of  this  form  recalls  tliat  of  the  typical  I'rochita,  from  which 
it  is  probably  not  far  separated,  yet  its  intimate  relation  to  the  smooth  species 
precludes  its  being  set  off  from  them.  These  difficulties  are  such  as  we  must 
anticipate  in  following  back  diverging  forms  to  their  fossil  progenitors. 

Calyptrsea  centralis  Conrad. 
InfuudihuliDii  centralis  Conr.,  Am.  Joiirii.  Sci.  .xli.  p.  34.S,  1S41  ;  Medial  Tert.,  p.  No,  pi.  45^ 

fig-  5.  1845- 
Trochita  centralis  Emmons,  Geol.  N.  C,  p.  276,  tig.  193,  1.S58. 
Inftindibulmn  conceiitricum  H.  C.  Lea,  Trans.  Am.   Phil.  Soc,  2d  Ser.  i.x.  p.  249,  pi.   35, 

fig-  39.  ''^45  !  young  shell. 
Trochita  Collinsii  Gabb,  Joiirn.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.  viii.  p.  342,  pi.  44,  figs.    11, 

II  a,  1S75. 
Infotndibiiluni  Candeaniun  Orbigny,  Moll.  Cuba,  ii.  p.  190,  pi.  .xxiv.  figs.  28,  29,  1S42. 
Calerus  Candeanus  Ddll,  Hemphill's  Shells,  p.  335,  i.S,S3. 
Galerus  parvulus  Dunker,  Jahrb.  Deut.  Mai.  Ges.  1875,  p.  244. 
Calyptrtra  Candeana  Dall,  Blake  Report,  p.  284,  1S89. 

Fossil  in  the  Older  or  Chipola  Miocene  at  one  mile  below  Bailey's  Ferr)-, 
Chipola  River,  Fla.,  Burns;  in  the  Chesapeake  Miocene  at  the  Natural  Well, 
Duplin  County,  N.  C,  on  the  Peedee  River,  S.  C,  at  Petersburg,  Va.,  Sapote, 
Costa  Rica,  and  on  the  St.  Mary's  River,  Md. ;  in  the  Pliocene  of  the  Caloo- 
sahatchie  beds,  Florida ;  in  the  Pleistocene  of  South  Carolina  at  Simmons's 
Bluff;  and  living  on  the  coast  of  the  United  States  from  Cape  Hatteras  south- 
ward, in  the  Antilles  and  on  the  northern  and  eastern  coast  of  South  America, 
south  to  Pt.  Gallegos,  not  far  from  the  Straits  of  Magellan,  U.  S.  Fish  Com- 
mission. 

This  species  is  well  marked  by  a  sort  of  umbilicus  on  the  pillar,  where 
it  is  reflected,  and  by  the  arching  forward  of  the  free  edge  of  the  septum, 
characters  which  have  been  exactly  preserx'ed  since  the  early  Miocene.  The 
only  modification  visible  during  the  whole  of  that  period,  as  represented  by 
a  full  series  of  specimens,  is  a  slight  increase  of  size  from  the  early  to  the 
later  Miocene,  and  a  slight  average  decrease  since,  the  recent  specimens 
being  about  the  size  of  those  from  the  Chipola  beds,  while  those  from  the 
Natural  Well,  Duplin  County,  are  tlie  largest.  The  differences,  however,  are 
not  great,  and  may  be  accidental  to  the  particular  localit}'  rather  than  charac- 
teristic of  chronological  changes. 

In  addition  to  the  species  mentioned  above,  four  species,  C.  coshllata  and 
Diegoana  Conrad,  filosa  and  iiioriiata  Gabb,  have  been  described  from  the 
Miocene  of  California.  A  species  which  may  prove  to  be  a  genuine  Trochita 
has  been  collected  from  the  Older  Miocene  marl  of  Jericho,  N.J.  The  speci- 
mens have  been  so  decorticated  that  it  seems  best  to  delay  a  description  in 
the  hope  of  better  material.  An"  Infuiidibnliifn  carinatiim"  XvA'i  been  de- 
.scribed  from  the  Eocene  of  Orangeburg,  S.  C.  (Journ.  Acad.  Nat.  Sci.,  2d  Ser. 
i.  p.  129,  pi.  14,  fig.  6,  1848).  It  is  a  fragment,  and  described  as  having  a 
carinated  line  at  the  suture — something  unknown  elsewhere  in  the  group.    As 
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Conrad  does  not  subsequently  mention  it  in  his  lists  of  Eocene  species,  I  sus- 
pect it  proved  to  be  the  broken  tip  of  some  other  gastropod,  and  should  be 
erased  as  a  species. 

Genus  CREPIDULA  Lamarck. 

Crepidula  Lam.,  Prodr.,  p.  78,  J799 

Crypta  Humphrey,  Mus.  Calon.,  p.  4,  1797  ;  name  only. 

Proscenula  Perry,  Conch.,  pi.  53  and  expl.  text,  iSii. 

Humphrey's  name  in  an  auction  catalogue  without  figure,  diagnosis,  or 
reference  to  literature,  is  not  entitled  to  stand  again.st  the  properly  proposed 
designation  of  Lamarck.  The  genus  contains  three  sections,  Crepidula  s.  s., 
with  C.  fornicata  as  the  type,  lanaciis  Morch,  with  C.  uiig?nformis  Lamarck 
as  the  type,  and  Sandaliuni  Schumacher  for  such  species  as  C.  aadeata  L. 

Beginning  in  the  Claibornian,  we  have  the  C /»-rt/rt  Conrad,  a  well-marked 
striated  species,  of  which  a  very  exceptional  spinose  individual  was  named  by 
Conrad  C.  duiiiosa.     C.  cornuarietis  Lea  is  a  synonym  of  lirata. 

In  the  Rliocene  the  genus  exhibits  luxuriance  both  in  size  and  variation. 
It  is  a  singular  fact  that  many  of  the  Miocene  specimens  are  bored  by  carniv- 
orous ga.stropods,  while  I  do  not  remember  ever  having  seen  a  recent  speci- 
men which  had  suffered  in  this  way. 

In  discussing  the  characteristics  of  the  forms  of  Crepidula  with  the  idea 
of  differentiating  groups  which  may  have  the  rank  of  species,  it  is  necessary  to 
take  into  account  the  influence  of  the  environment,  which,  as  Crepidula  is  a 
sedentary  animal,  is  particularly  strong  in  this  case.  It  has  already  been  ob- 
served that  the  station  in  perching  moUusks  is  very  influential  in  affecting  their 
characteristics.  On  a  careful  inspection  of  large  multitudes  of  specimens  it 
will  be  seen,  as  a  rule,  that  those  which  have  the  plane  of  their  pedestal 
markedly  convex  and  narrow  are  not  only  necessarily  compressed  and  dor- 
sally  high-arched,  but  that  they  tend  to  have  the  apex  elevated  from  the  basal 
margin  and  the  cavity  of  the  beak  ventral  to  the  septum  prolonged  over  the 
po.sterior  margin.  In  the  Gulf  of  Mexico  a  form  of  Crepidtda  perches  on 
Cerithiuin  muscarum.  It  cannot  grow  larger,  basally,  than  its  perch  ;  owing  to 
the  irregularity  of  the  shell-surface,  to  which  its  ba.se  exactly  conforms,  it 
would  almo.st  certainly  perish  if  it  tried  to  seek  another  situs.  It  fulfills  its 
growth  by  becoming  especially  high  and  arched  in  the  back,  and  the  beak  both 
above  and  below  the  septum  is  very  deep,  though  the  aperture  is  small.  It  is 
obvious  that  its  opportunities  for  growth  are  narrowly  limited.  Its  food  must 
also  be  limited  to  that  common  to  the  limited  haunts  of  the  Cerithiuin.  As  we 
know  in  some  ca.ses  the  color  of  the  food  directly  affects  the  individual,  dynamic- 
ally and  with  no  delays  for  natural  selection,  so  in  this  case  such  effect  on  its 
characters  as  may  be  due  to  food  would  also  be  limited.  The  Ceritluum  is  a 
rather  active  animal,  and  to  retain  its  foothold  the  Crepidula  must  have  a  good 
development  of  its  pedal  muscle.  Since  this  muscle  is  so  attached  that  the  sep- 
tum to  some  extent  .serves  as  a  fulcrum,  it  is  obvious  that  a  direct  effect  is 
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also  liable  to  be  exerted  oa  the  fulcrum  or  septum  which  ma}-  tend  to  motlify 
it  as  compared  with  the  septum  of  an  individual  seated  on  a  broad  or  flat 
pedestal.  These  characters,  once  assumed,  might  be  more  or  less  fortified  by 
natural  selection,  but  it  is  also  obvious  that  they  may  be  induced  and  main- 
tained directly  by  environmental  influences,  and  in  my  opinion  many  charac- 
ters, especially  in  littoral  mollusks,  are  directly  so  maintained  and  originated; 
the  influence  of  selection  being  of  comparatively  small  importance,  so  far  as 
they  are  concerned. 

That  this  is  the  case  in  the  genus  Cri'l^idiila,  I  have  little  doubt.  The 
opinion  is  fortified  by  the  fact  that  in  all  countries  where  Crepidula;  flourish, 
and  the  circumstances  admit  it,  we  have  certain  forms  of  shell  de\'eloped  in 
connection  with  a  certain  sihts.  Beside  a  large  species,  in  our  case  C.forni- 
cata,  suited  for  oyster-beds,  large  bivalves,  flat  stones  and  similar  situations, 
we  have  a  flat  form,  C.  plana  (or  7ingiii/onnis),  found  in  dark,  concave 
places,  especially  the  interior  of  dead  gastropod  shells.  I  have  received  C. 
plana  from  Texas,  bearing  in  fine  yellow-brown  lines  the  distinctive  pattern  of 
fornicata's  ramose  color-markings.  When  a  C.  plana  gets  out  of  place  and 
develops  on  a  convex  base  such  as  the  outside  of  a  gastropod  shell,  the 
beak  will  almost  always  show  a  reminiscent  touch  of  brown  color,  indicating 
that  the  pressure  of  the  environment  which  produced  in  the  parent  whiteness 
and  depression  being  removed,  the  hereditary  characters  of  the  ancestry- 
begin,  especially  in  the  young,  to  reassert  themselves.  I  suspect  that  if  (. 
plana  were  reared  for  several  generations  in  an  aquarium,  where  it  was  obliged 
to  live  on  a  w'ide  convex  surface,  it  would  rapidlj'  lose  its  acquired  (and  sup- 
posedly characteristic)  whiteness  and  peculiar  form.  I  am  aware  that  it  has 
been  claimed  that  the  dentition  and  other  features  in  the  section  lanacus  are 
different  from  those  of  the  true  Crepidiila,  but  (apart  from  the  modification  in 
these  due  to  environment)  the  amount  and  importance  of  these  differences 
have  never  been  subjected  to  a  sufificientl)-  thorough  test  to  indicate  their 
value. 

Again,  in  nearly  all  coasts  we  have  a  form  of  Crepidiila  which  is  found 
seated  on  a  convex  and  limited  area,  such  as  the  shell  of  anotiier  mollusk  or 
the  surface  of  small  pebbles.  On  our  own  coast  this  form  is  represented  by 
C.  convexa,  on  the  California  coast  by  C.  adnnca,  etc.  The  differences  these 
shells  exhibit  by  reason  of  heredity,  selection  and  environmental  pressure 
may  have  become  sufficiently  fixed  to  be  regarded  as  of  specific  value.  The 
point  to  which  I  desire  to  call  attention  is  that,  primarily,  the  differences  are 
not  due  to  variation  and  selection,  but  to  the  immediate  and  effective  impact 
of  the  environmental  forces.  As  we  go  back  in  the  geological  column  and 
examine  large  numbers  of  specimens,  we  find  that  intermediate  individuals  and 
graduated  differences  are  far  more  common  than  in  the  recent  representatives 
of  the  same  type.  This  is  what  theory  would  lead  us  to  expect,  and  it  is  sat- 
isfactory to  recognize  in  this  way  the  truth  of  our  notions  as  to  the  action  of 
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natural  forces.  Here,  again,  a  word  of  warning  to  the  student  may  be  justified. 
If  all  these  differences  be  marked  with  names,  and  the  specimens  put  in  sepa- 
rate trays  and  studied,  as  one  may  say,  a  batch  at  a  time,  instead  of  all  together, 
it  will  be  much  more  difficult  to  grasp  general  ideas  in  regard  to  them,  or  to 
make  way  against  the  traditions  which  regard,  unconsciously,  a  species  as 
formerly  defined,  something  with  exact  and  sharp  boundaries,  and  which  is 
capable  of  precise  estimation  apart  from  any  other.  And  for  this  reason  I 
feel  strongly  that  the  undue  multiplication  of  mere  names  is  a  serious  stum-' 
bling-block  in  the  way  of  progress  in  all  the  essentials  of  the  science.  A  name 
is  a  handle,  and  a  thing  needs  one  or  at  most  two  handles  to  be  properly  man- 
aged. If  it  bristle  with  handles  like  a  porcupine  with  quills,  we  are  necessarily 
driven  to  let  it  alone,  and  they  serve  no  good  purpose. 

Crepidula  fornicata  (Lam.)  Say. 

Crepidula  forniccita  (Lam.)   Say,  Journ.  Acad,  Nat.  Sci.    Phila.  ii.  p.  225,  1822  ;  Conrad, 

Medial  Tert.,  pi.  45,  fig.  10. 
C.  glauca  Say,  op.  cit.  p.  226,  1822. 
C.  cymbisformis  Conr.,  Proc.  Acad.   Nat.  Sci.  ii.  p.  173,  1844  ;  Medial  Tert.,  p.  81,  pi.  45, 

fig-  7- 
C.  densa/a  Conr.,   Proc.   Acad.   Nat.  Sci.  Phila.  i.  p.  311,  1843;  Medial  Tert.,  p.  81,  pi.  45, 

fig-  9- 
C.  ponderosa  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser.  ix.  p.  249,  pi.  35,  fig.  40,  1S45 
C.  cornucopia  H.  C.  Lea,  op.  cH.  p.  250,  pi.  35,  fig.  41,  1S45. 
C.  roslrala  Conr.,  Am.  Journ.  Conch,  vi.  p.  77,  1871. 
C.  virginica  Conr.,  id.  p.  78,  1871. 
C.  recur virosira  Conr.,  id.  p.  78,  1871. 

Older  Miocene  of  Santo  Domingo,  Gabb,  and  of  the  Chipola  beds, 
Chipola  River,  Florida,  Burns;  Chesapeake  Miocene  throughout ;  Pliocene  of 
Dismal  Swamp,  Va.,  of  North  and  South  Carolina,  of  Costa  Rica,  of  the 
Caloosahatchie  beds  and  Shell  Creek,  Florida  ;  Post- Pliocene  of  South  Caro- 
lina and  of  North  Creek,  Little  Sarasota  Bay,  Florida  ;  living  on  the  eastern 
shores  of  America  from  Prince  Edward's  Island  to  the  northern  shores  of 
South  America,  including  the  West  Indian  Islands. 

The  typical  fornicata  is  found  as  characteristic  in  the  Chesapeake  Miocene 
as  in  the  recent  fauna.  C.  cymbceformis  is  a  station  variety  due  to  growth  on  a 
narrow,  arched  surface  of  moderately  large  size,  such  as  the  exterior  of  a 
Melongena  shell. 

C.  ponderosa  is  due  to  lu.xuriant  growth  on  a  similar  but  smaller  surface, 
necessitating  an  increased  vertical  and  consequently  spiral  enlargement;  C. 
densata  to  growth  on  a  flatter  but  still  inconveniently  limited  surface  in  the 
matter  of  area  ;  C.  rostraia  is  one  of  a  series  of  Crepidulae  which  probably 
grew  on  each  other's  backs,  as  they  may  frequently  be  seen  to  do  now  among 
the  oy.ster-beds,  sometimes  as  many  as  six  being  mounted  one  upon  another; 
C.  recnrvirostra  is  the  same  thing,  and  C.  virginica  is  a  frank  synonym  of  the 
Xy^\z2\  fornicata. 
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From  the  variety  cyntbceformis  the  recent  C.  convexa  Say  is  derived,  but 
earlier  tlian  the  Phocene  ;  tlie  intergrading  is  too  close  to  permit  us  to  separate 
the  speciuiens  specificall)'. 

Crepidula  convexa  Say. 
C.  convexa  Say,  Joiirn.  Acad.  Nat.  Sci.  Pliila.  ii.  p.  227,  1822. 

Newer  Pliocene  of  the  Myakka  River,  Fla.,  Willcox  ;  Post-Pliocene  of 
Sankoty  Head,  Mass.,  Verrill,  and  of  North  Creek,  Fla.,  Dall  and  Willcox  ; 
and  of  Simmons's  Bluff,  South  Carolina,  Burns;  living  on  the  coa.sts  of  the 
United  States  from  Nova  Scotia  to  East  Florida,  and  west  on  the  north  shore 
of  the  Gulf  to  Galveston. 

There  is  a  flat  form  of  convexa  growing  on  flat  stones  or  oysters  which 
much  resembles  that  mutation  of  C.fornicata  which  Say  called  glaiica,  and 
the  name  of  glauca  has  been  applied  to  it,  notwithstanding  that  Say's  descrip- 
tion in  speaking  of  the  indented  edge  of  the  septum  of  glauca  (which  in  con- 
vexa is  straight)  shows  that  the  shell  he  had  in  mind  was  not  convexa,  at  any 
rate.  Even  if  the  two  names  were  founded  on  mutations  of  a  single  species, 
since  they  were  printed  simultaneously,  it  would  be  better  to  retain  of  the 
two  the  much  more  characteristic  name  of  convexa. 

Crepidula  aculeata  Gnielin,  var.  costata  Morton. 
Patella  aculeata  Gmelin,  Syst.  Nat.,  p.  3693,  1788. 
C.  costata  Morton,  Journ.  Acad.  Nat.  Sci.  Phila.  vi.  p.  115,  pi.  7,  fig.s.  2,  3,  1829  ;  Tuoniey 

and  Holmes,  Pleioc.  Fos.  S.  Car.,  pi.  25,  fig.  11,  1857. 
C.  spitwsa  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  i.  p.  377,  1843;  Medial  Tert.,  p.  81,  pi.  45, 

fig.  8,  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  C,  pi.  25,  fig.  to,  1857. 
Crepidula  aculeata  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  152,  1S89. 

Fossil  in  the  Newer  Miocene  of  the  Chesapeake  formation  in  Maryland, 
Virginia,  North  and  South  Carolina  and  in  the  upper  bed  at  Alum  Bluff, 
Florida,  The  typical  form,  aculeata,  appears  in  the  Floridian  Pliocene  at  De 
Leon  Springs  on  the  Caloosahatchie,  Shell  Creek  and  Alligator  Creek,  Dall 
and  Willcox;  living  from  latitude  35°  N  .  to  latitude  35°  S.  on  the  eastern 
shores  of  both  Americas  and  eastward  to  Mauritius  ;  from  low-water  mark 
to  589  fathoms  (Blake  Exp.). 

The  distinction  between  the  Miocene  C.  costata  and  the  recent  spinosa  is 
merely  one  of  size  and  depth.  The  same  variations  in  sculpture  occur  in 
both  ;  the  evenly  striated,  flattish  Miocene  specimens  are  the  typical  costata  ; 
spinosa  was  founded  on  a  specimen  in  which  the  radiating  riblets  were  some- 
what alternated,  with  the  larger  ones  spinose  ;  in  other  specimens  all  are  spi- 
nose.  The  alternated,  partly  spino.se  type  is  the  most  common  both  in  the 
fossil  and  recent  shells.  None  of  the  smaller  specimens  of  the  Miocene 
shells  and  none  at  all  of  the  Pliocene  specimens  can  be  separated  by  valid 
characters  from  the  recent  C.  aculeata.  The  type  is  represented  on  the 
Pacific  coast  by  the  somewhat  degenerate  but  very  similar  C.  lingulata  Bred,, 
which  is  found  there  from  the  Pliocene  to  the  recent  fauna. 
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Orepidula  plana  Say. 

C.  plana  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  ii.  p.  226,  1822  ;  Tuomey  and   Holmes,  Pleioc. 

Fos.  S.  C,  p.  Ill,  pi.  25,  fig.  12,  1857  ;  Emmons,  Geo).  N.  C,  p.  276,  fig.  195,  1858. 
C.  unguiformis  Lamarck,  of  many  authorities. 
C.  protea  Orbigny,  Moll.  Cuba,  ii.  p.  192,  pi.  xxiv.  figs.  30-33,  1842  ;  Dall,  Blake  Gastr.,  p. 

2S5,  18S9. 
C.  lamina  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser.  ix.  p.  250,  pi.  35,  fig.  42,  1845. 

Fos.sil  in  the  Older  Miocene  of  the  Chipola  beds,  Burns,  and  of  the  An- 
tilles, Gabb,  Guppy,  etc. ;  in  the  Chesapeake  Miocene  throughout;  in  the 
Pliocene  of  the  Caloosahatchie  and  Myakka  River,  Fla.,  Willcox  ;  in  the  Post- 
Pliocene  of  North  Creek,  Fla.,  Simmon.s's  Bluff,  S.  C,  and  Sankoty  Head, 
Mass.;  and  living  along  the  whole  coast,  from  Prince  Pklward's  Island  south- 
ward in  the  cavity  of  dead  shells  and  rarely  on  their  exterior. 

Having  much  confidence  tliat  this  form  will  prove  to  be  a  d)'nainic  muta- 
tion of  other  resident  species, both  in  the  fossil  and  the  recent  faunas,  I  prefer 
to  adopt  a  name  for  it  which  applies  strictly  to  the  American  form,  though 
the  latter  cannot  be  distinguished  by  the  shell  from  the  European  unguiformis 
and  analogous  individuals  found  in  foreign  waters  in  most  parts  of  the  world. 
The  fossils  are  absolutely  identical  in  all  essential  characters  with  the  recent 
specimens. 

Beside  the  species  above  mentioned,  there  arc  two  forms  from  the  Cali- 
fornia and  Oregon  Miocene  which  should  probably  be  united,  the  C.  princeps 
and  C.  prcerupla  Conrad,  the  latter  name  having  priority.  Both  have  been 
united  with  C.  graiidis  Middendorf,  but  after  studying  a  large  number  of  this 
recent  .species  I  cannot  agree  with  this  view  of  the  matter.  The  C.  prcerupta 
is  much  more  like  C.  po7iderosa  Lea  than  the  recent  shell.  It  occurs  also 
very  abundantly  in  the  Miocene  of  Alaska  at  the  northern  shore  of  Unga  and 
Popoff  Islands,  Shumagins,  and  in  the  Pliocene  of  California.  C.  rostra/is 
Conr.,  from  the  Astoria  Miocene,  is  probably  identical  with  C.  adiinca  Sby., 
which  is  found  in  the  Pliocene  and  recent  faunas  of  California.  C.  dorsata 
Brod.  is  also  reported  from  the  California  Pliocene.  Gabb  has  proposed  for 
a  small,  obliquely  twisted  Crepidula  of  the  California  Eocene  the  subgeneric 
name  of  Spirociypla,  but  with  our  present  knowledge  this  subdivision  seems 
hardly  needed  ;  his  type  is  C.  pilciiin  Gabb,  from  the  Tejon  group. 

Family  C.'\PULID.E. 

The  species  of  this  family  are  curiously  absent  from  the  shallow  waters 
of  the  coast  and  from  the  Tertiary  beds.  Capiilus  autericamis  Conrad  belongs 
in  the  next  family,  and  should  be  referred  to  the  genus  Amallliea.  The  pecu- 
liar irregularities  of  its  aperture  show  that  it  was  a  commensal  or  semiparasitic 
.species,  probably  on  some  cchinoid.  It  is  from  tiie  Eocene  of  Jackson,  Miss. 
The  Capultts  Bnllii  of  Meek's  Checklist  of  Miocene  Fossils  is  the  cu[)  of  a 
Crucibu/uin,  described  as  an  Hipponyx  by  Tuomey  and   Holmes,  and   referrrd 
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to  the  "genus"  Cochlo/epas  Klein  by  Conrad.  Capuliis  lugiibris  Conrad  is  a 
brachiopod  belonging  to  the  genus  Discinisca,  and  found  from  the  earlier 
Miocene  upward  to  the  Pliocene  beds.  It  is  probable  that  the  Capulus  com- 
plectiis  Aldrich,when  more  fully  investigated,  may  turn  out  to  be  an  Amaltliea 
also.     It  is  from  the  W'ood's  Bluff  and  Lisbon,  Ala.,  Eocene. 

Family    AMALTHEID/E. 

Genus  AMALTHBA  Schumacher. 

Amalthea  pygmaea  Lea. 

Hipponyx  pygmcca  Lea,  Coulr.  Geol.,  p.  95,  pi.  3,  fig.  75,  1833. 

Coch/olepas  pygviira  Conr.,  Am.  Journ.  Conch,  i.  p.  33,  1865. 

Rotella  (Helcioii)  pygmaa  De  Gregorio,  RIon.  Eoc.  Ala.,  p.  147,  p).  14,  tigs.  4-7,   1890. 

Hippoiiix  ingrediens  De  Greg.,  op.  cit.  p.  146,  pi.  14,  figs.  8,  9. 

Fossil  in  the  Claibornian  and  in  the  Older  Miocene  of  tlie  Orthaulax  bed, 
Ballast  Point,  Tampa  Bay,  Florida,  Burns  and  Dall. 

It  is  probable  that  M.  de  Gregorio's  "  i?(?/<7/rt  "  is  a  printer's  error  for 
Patella.  He  figures  an  extremely  minute  specimen  (i  mm.)  of  Lea's  species 
as  a  "  Rotella,"  and  a  larger  one  with  the  apex  worn  off  as  a  new  and  "  dubi- 
ous "  species  of  Hipponyx.  At  least  the  figures  and  description  lend  them- 
selves to  this  supposition.  It  is  curious  that  the  muscular  impression  of  the 
shell,  which  he  reproduces  from  Lea,  did  not  put  him  on  his  guard,  since  it 
shows  that  it  is  impossible  for  the  shell  to  belong  to  the  Pafellula. 

A  single  specimen  of  this  species  was  collected  at  Ballast  Point,  adding 
another  to  the  already  respectable  list  of  species  which  survived  from  Upper 
Eocene  into  the  Chipola  Miocene. 

Amalthea  Willcoxii  n.  s. 
Plate  17,  figure  6. 

Shell  small,  conical  (the  nucleus  lost),  slightly  dextrally  twisted,  sculpt- 
ured with  numerous  regular  concentric  ridges  over  which  radiating  riblets 
proceed  from  near  the  apex  to  the  base,  becoming  somewhat  tubercular  at 
the  intersections  ;  apex  in  the  posterior  fourth,  elevated  ;  base  oval ;  margin 
slightly  crenulated  by  the  sculpture  or  simple  ;  muscular  impressions  as  usual 
in  the  genus.  Alt.  of  shell  5.5  ;  transverse  diam.  of  ba.se  6.0;  long,  of  base 
9.0  mm. 

This  very  pretty  little  species  is  quite  distinct  from  any  of  the  other 
species  recent  or  fossil  of  the  region.  It  is  perhaps  nearest  to  A.  subnifa 
(Lam.)  Cpr.,  of  the  Antilles.  I  refer  it  to  Amalthea  rather  than  Capulus,  on 
account  of  the  irregularities  of  the  basal  margin  and  the  bluntness  of  the 
apex,  which  agree  better  with  the  former  genus  than  with  the  latter. 

Amalthea  antiquata  Linn<-. 
A.  antiquata  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  154,  No.  883,  1889. 

Fossil  in  the  Pliocene  of  the  Caloosahatchie beds,  Dall;  living  from  the 
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Florida  coast  south  to  the  Antilles,  Brazil,  Ascension  Island,  and  in  the  Pacific 
from  California  to  Peru. 

A  single  specimen  in  perfect  condition  was  found  in  the  marls. 

An  imperfect  cast  of  an  Anialthea,  resembling  A.  Willcoxii,  but  with  less 
prominent  radiating  sculpture,  was  found  by  the  writer  in  the  "  white  lime- 
stone," or  Jacksonian,  from  the  bluff  at  Claiborne,  Alabama.  A  curious  fos- 
sil has  been  described  from  the  Costa  Rica  Pliocene,  under  the  name  of 
Hippoiyx  crepidiila,  by  Gahb.  It  is  certainly  not  a  moll usk,  and  has  some- 
what the  aspect  of  one  of  the  shelly  appendages  of  a  cirrhipede  like  Scalpel- 
lutn.  Several  species  of  Anialthca,  common  to  the  recent  fauna,  are  found  in 
the  Pliocene  and  later  beds  of  the  Californian  coast. 

Family  XENOPHORID.E. 

Ceiuis  XBNOPHORA  Fischer. 

Xenophora  conchyliophora  Born. 

Plate  4,  figures  lo,   lo  a. 

Trochus  conchyliophorus  Born,   Mus.  Cses.  Ind.,  p.  333,   1778. 

Xenophora  lavigata  G.  Fischer,  Tabl.  Syn.  Zoogn.,  p.  113,  1808. 

?  Trochus  leprosus  Morton,  Syn.  Org.  Rem.,  p.  46,  pi.  15,  fig.  6,  1834. 

Phorus  reclusus  Conr.,  Proc.  Acad.  Nat.  Sci.  vii.  p.   262,    1S55  ;  Wailes,  Geol.  Rep.  Miss., 

p.  2S9,  pi.  17,  figs.  6  a,  6  b,  1S54. 
Onustits  reclusus  Conx.,  Am.  Journ.  Conch,  i.  p.  33,  1865. 
Xenophora  humilis  Dall,  Part  i.  p.  182,  pi.  4,  figs.  10,  10  a  ;  not  of  Conrad. 
Xenophora  aggiutinans  (Lam.)  De  Gregorio,  Mon.  Eoc.  Ala.,  p.  144,   1890. 
Xenophora  reclusa  De  Gregorio,  op.  cit.  p.  144. 

Uppermost  Cretaceous  (Ripley)  of  Alabama,  at  Prairie  Bluff,  Ala.,  Morton 
and  Conrad,  and  of  Crosswicks,  N.  J.,  Whitfield ;  Eocene  of  Wood's  Bluff, 
Ala.,  Aldrich  ;  of  Jackson,  Miss.,  Wailes  and  Conrad;  Older  Miocene  of  the 
Chipola  group,  in  the  Orthaulax  bed  at  Ballast  Point,  Tampa  Bay,  Florida, 
Willcox ;  and  of  the  Tampa  limestone  at  Bartow,  Fla.,  Eldridge;  Newer  Mio- 
cene of  Cape  Fear  River  at  Mrs.  Purdy's  marl-bed,  Johnson  ;  Pliocene  of  the 
Caloosahatchie  and  Shell  Creek,  Fla.,  Dall  and  Willcox  ;  living  in  moderate 
depths  of  water  off  the  eastern  coast  of  the  United  States  from  Cape  Hattcras 
.southward  to  the  Antilles  and  in  the  Gulf  of  Mexico,  U.  S.  Fish  Commission. 

Since  this  group  remounts  in  the  geological  scale  to  the  Devonian,  it  is 
not  so  extraordinary  that  one  of  the  species  should  persist  from  the  uppermost 
Cretaceous  to  the  present  day.  No  differential  characters  have  ever  been  re- 
corded which  would  separate  Morton's  shell  from  the  Eocene  form  which  fol- 
lows it,  and  I  can  assert  with  confidence  that  the  latter  cannot  be  discriminated 
from  the  Miocene  and  recent  forms  by  any  constant  characters.  If  this  suc- 
cession be  admitted,  it  is  a  strong  testimony  to  the  protective  value  of  the  de- 
vice by  which  the  members  of  this  family  defend  themselves. 

The  specimen  figured  in  Part  I.  was  hastily  identified  as  X.  humilis  from  a 
specimen  so  named  in  the  collection,  but  on  examination  later  I  found  the 
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names  had  been  misapplied  to  the  two  species  in  the  old  Smithsonian  collec- 
tion, as  was  proved  by  the  original  diagnoses.  In  the  recent  fauna  two  types 
of  this  family  are  represented,  the  present  species  and  ^\".  {Tuguriiitn)  caribbaa 
Petit.  The  typical  form  is  more  elevated,  has  only  a  slight  chink  or  even  no 
umbilical  perforation  (individuals  vary  in  this  respect  at  different  ages),  and  the 
periphery  is  not  produced  into  a  lamina.  In  Tuguriiivi  the  periphery  is  thin 
and  produced  far  beyond  the  normal  whorl,  and  there  is  a  funicular  umbilicus. 
There  are  also  anatomical  differences.  In  the  Eocene  we  have  the  present 
species  and  also  X.  Iimnilis  Conrad,  which  is  depressed  and  has  a  moderate 
umbilicus,  but  the  periphery  not  lamellar,  and  the  upper  surface  well  covered 
with  attached  bodies.  It  is  found  in  the  "  white  limestone "  of  Claiborne 
Bluff  (Jacksonian),  at  Jackson  and  Vicksburg,  Miss.,  and  in  the  limestone  of 
Richards'  quarry  at  Ocala,  Florida,  belonging  to  the  final  or  numniulitic 
phase  of  the  Vicksburg. 

It  is  followed  in  the  Older  Miocene  of  the  Chipola  beds  by  an  analogous 
form,  -V.  textilina  Dall,  which  differs  in  having  the  granulation  of  the  surface 
coarser  and  stronger,  being  marked  even  on  the  upper  surface,  and  in  having 
the  base,  especially  round  the  umbilicus  (which  is  small  and  sometimes  nearly 
closed),  distinctly  spirally  grooved.  This  shell  reaches  55  mm.  in  diameter 
(exclusive  of  its  load,  which  is  a  large  one),  has  eight  or  nine  whorls,  and  an 
elevation  of  35  mm.  The  basal  grooves  are  shallow  and  narrower  than  their 
interspaces,  which  have  the  effect  of  half  a  dozen  flatfish  spiral  ribs.  The 
umbilicus  is  larger  than  in  X.  conchy liop]iora,\i\iX  not  so  large  as  in  Tugurium. 
The  basal  margin  is  little  excavated,  and  not  at  all  produced. 

Xciiophora  cxteiisa  Sby.  was  identified  from  the  Shark  River,  N.  J., 
Kocene  by  Conrad,  but  the  species  found  there  is  not  likely  to  be  the  British 
shell,  but  is  more  probably  -\".  Iiuntiiis. 

Xenopliofa  lapi/erciis  Whitfield  is  an  interesting  new  species  from  the 
New  Jersey  Eocene  marls.  Its  load  is  composed  of  single  pebbles,  which  are 
attached  on  the  middle  of  the  whorl  instead  of  near  the  edge  (a  peculiarity  I 
have  not  noticed  in  any  other  species),  and  not  very  close  together;  thus  the 
regularity  of  the  suture  is  little  interfered  with,  and  with  the  exception  of  the 
pits  of  attachment  the  spire  forms  a  nearly  smooth  cone  more  than  twice  as 
wide  as  it  is  high.  The  umbilicus  is  closed  and  the  base  slightly  convex  or 
flattish,  not  excavated  near  the  periphery. 

From  the  Eocene  of  Carson's  Creek,  Wayne  County,  Miss.,  five  miles 
south  of  Shubuta,  we  have  an  interesting  species  of  the  other  subgenus,  X. 
{Tiig!iriu»t)  conica  Dall.  This  has  the  periphery  extended  in  scalloped  points 
each  of  which  bears  a  very  small  extraneous  piece  of  shell,  or  none;  the  spire 
is  flatly  conical,  with  a  subacute  apex  and  eight  whorls,  the  suture  closely 
appressed ;  the  surface  is  marked  by  lines  of  growth  and  a  few  obsolete  .spiral 
strijE  near  the  periphery;  the  base  is  similarly  sculptured,  almost  smooth, 
excavated  near  the  peripherj',  with  a  funicular  umbilicus  in  which  tlie  lines  of 
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growtli  are  much  elevated.  Alt.  1 1  ;  ma.\.  diani.  18  mm.  Tlie  .stellate  margin, 
nearly  smooth  surface  and  conical  form  will  distinguish  it  easily  from  any 
other  American  Tertiary  species. 

Onustus  aniiosiis  of  Conrad  (Am.  Journ.  Conch,  v.  p.  42,  pi.  i.  fig.  4), 
from  the  Shark  River  Eocene  of  New  Jersey,  is  a  Solarium  of  the  group  of 
5.  elaboratJiin,  and  does  not  belong  to  this  family  at  all.  It  is  probably  the 
same  as  one  of  the  southern  species,  but  the  specimens  found,  so  far,  are  too 
poor  to  determine  this  with  certainty. 

Family  NATICID/E. 

Genus  NATICA  (Adanson)   Scopoli. 

Natica  (Adans.)  Scopoli,  Iiitrod.  Hist.  Nat.,  p.  392,  1777  ;  Bniguitre,  Enc.  Meth.  i.  p.  .xvi., 

1789;  Lamarck,  Prodrome,  p.  77,  1799. 
Coc/i/is  Bolten,  1798,  +  Nacca  Risso,  1826. 

In  introducing  Adanson's  name  into  binomial  nomenclature  Scopoli  cited 
four  examples,  of  which  two  are  genuine  Naticas  as  of  late  restricted,  N.  rufa 
Born  and  N.vitellus  Linne,  one  was  a  Ncvcrita  {albumen  L.),  and  the  fourth 
an  Amp!illaria-\'\kt  shell,  Nerita  hisitanica  Linne,  variously  identified  by  dif- 
ferent authors. 

Lamarck's  type  was  N.  canreiia,  so  it  may  be  considered  positively  set- 
tled that  the  typical  Natica  has  an  umbilicus  furnished  with  internal  ribs  and 
a  sulcate  shelly  operculum.  The  extent  of  the  genus  is  so  great  that  it  seems 
advisable  to  divide  it ;  though,  as  pointed  out  clearly  by  Zittel,  the  forms  so 
distinct  in  the  existing  seas  are  more  or  less  closely  united  by  their  fossil  rep- 
resentatives. For  present  purposes  we  may  refer  to  Natica  Scopoli  {iion  Risso 
-1-  Nacca  Risso)  all  the  species  having  a  calcareous  operculum,  while  for  those 
having  a  horny  operculum  (the  oldest  name,  Uber  Humphrey,  not  having 
been  defined)  we  must  probably  adopt  Polynices  Montfort,  18 10.  Ainpullina, 
which  seems  to  have  been  suggested  in  the  vernacular  by  Faujas  St.  Fond  as 
early  as  1803,  and  was  hesitatingly  dealt  with  by  Lamarck,  Defrance  and 
others  without  being  formally  dtfined  or  adopted,  was  finally  introduced  into 
systematic  nomenclature  by  Bowdich  in  1822  (Elem.  Conch,  i.  p.  31).  Each 
of  these  groups  is  susceptible  of  further  division  into  sub-genera,  on  charac- 
ters drawn  from  the  features  of  the  shell.  Under  Natica  proper,  among  others, 
we  have  Cochlis  (Bolt.)  Morch  for  the  species  with  a  single  marginal  rib  to  the 
operculum,  Natica  s.  s.  for  those  with  a  multisulcate  operculum,  Stigmanlax 
Morch  for  those  with  a  sulcate  or  reticulate  shell,  and  Cryptonatica  Dall  for 
those  forms  with  a  smooth  calcareous  operculum  and  an  umbilicus  entirely 
and  smoothly  filled  with  callus,  such  as  N.  claiisa  B.  and  S.,  N.  russa  Gould, 
N.  pusilla  Say,  etc.;  all  the  previously  enumerated  groups  having  the  umbili- 
cus open  and  more  or  less  complicated  by  spiral  grooves  or  ribs  which  ter- 
minate bluntly  at  the  margin  of  the  aperture. 

In  discussing  this  genus  in  its  widest  sense,  it  should  be  borne  in  mind 
that  there  is  a  certain  difference  of  form  between  the  sexes.     The  males,  as 
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usual,  arc  apt  to  be  smaller  and,  not  having  to  carry  the  enorraous  egg-sack  of 
the  females,  have  the  "  shoulder  "  of  the  shell,  or  that  part  of  the  whorl  just  in 
front  of  the  suture,  less  inflated,  giving  the  whole  shell  a  more  evenly  conical 
and  less  scalar  spire.  These  differences  are  more  marked  in  the  group  hav- 
ing a  corneous  operculum,  but  are  perceptible  in  the  others,  especially  those 
with  an  elevated  spire. 

Apart  from  sexual  differences,  there  is  a  certain  variability  about  the  coil 
of  the  shell,  some  specimens  having  a  decidedly  wider  umbilicus  than  otliers 
of  the  same  species,  and  the  grooves  and  spiral  ribs  of  the  interior  of  the  um- 
bilicus vary  within  certain  limits  between  individuals  and  also  have  a  certain 
range  of  fluctuation  in  the  same  individual  at  different  times,  since  the  growth 
of  the  margin  of  the  outer  lip,  and  of  the  inner  lip,  including  the  end  of  the 
umbilical  rib  or  ribs,  do  not  always  preserve  an  undeviating  ratio  to  one 
another,  a  deposit  apparently  taking  place  on  tlie  one  or  the  otiier  at  dif- 
ferent times  and  not  always  coincidently. 

In  treating  of  the  fossils,  too,  it  sliould  be  remarked  that  the  outer  layers 
of  the  shell  seem  to  be  less  intimately  soldered  to  tiie  inner  ones  than  in  many 
other  groups,  and  therefore  it  is  not  uncommon  for  a  fossil  specimen  by  de- 
cortication to  lose  its  normal  aspect  entirely,  without  appearing  to  lose  its 
symmetry,  the  result  being  often  very  deceptive.  This  is  especially  the  case 
with  lAmatia,  Neverita,  etc.,  and  is  not  so  marked  in  the  forms  belonging  to 
Natica  proper.  As  between  youth  and  old  age,  a  very  marked  difference  may 
sometimes  be  observed  in  the  umbilical  characters  of  specimens  of  the  same 
species. 

In  the  group  o'i  Ampullina  young  specimens  sometimes  show  strong, 
rounded  ribs,  or  a  narrow  but  distinct  sulcus,  bounding  the  umbilical  fascicle. 
In  the  adult  these  characters  may  become  so  obsolete  that  only  by  means  of 
a  series  of  different  ages  is  one  able  to  determine  that  they  belong  to  the  same 
group.  One  such  form  when  quite  young  seems  almost  like  the  type  of  a 
new  section,  and  when  full-grown  can  hardly  be  distinguished  from  an  ordinary 
Lunatia  by  the  shell  characters.  The  same  species  may  be  found  to  have  the 
umbilicus  bounded  by  a  sharp  elevated  thread,  or  by  an  equally  sharp  groove, 
and  the  gradual  modification  of  a  groove  into  a  thread — if  such  an  expression 
may  be  used — is  one  of  the  most  interesting  and  instructive  object-lessons  on 
the  mutability  of  specific  limits.  It  maybe  admitted  that  most  of  these  muta- 
tions are  of  Eocene  age,  and  that,  in  the  lapse  of  time  since  that  formative 
period,  the  specific  characters  of  the  forms  which  have  survived  have  become 
more  definitely  marked.  But  even  now  the  forms  with  a  corneous  operculum 
exhibit  a  wide  range  of  variation.  That  those  species  with  a  shelly  operculum 
are  less  variable,  I  regard  as  the  direct  result  of  the  dynamic  influence  of  the 
rigid  operculum  itself  on  the  soft  parts  of  the  animal  which  bears  it — a  view 
upon  which  I  cannot  expatiate  here,  but  which  opens  up  an  interesting  and 
almost  virgin  field  for  inquiry. 
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Subgenus  Natica  s.  s. 
Natica  canrena  (Linn^)  Morcli. 

Serita  canrena  (Liniie/o.s)  Auct.,  Morch,  Malak.  Blatt.  24,  p.  62,  1877. 

Natica  canrena  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  C,  p.  115,  pi.  25,  fig.  17,  1857  ;  Em- 
mons, Geol.   N.  C,  p.  267,  fig.  152,  185.S. 

Natica  plicatella  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  1.S62,  p.  564,  1863;  Am.  Journ. 
Conch,  iii.  p.  259,  pi.  24,  f.  3,  1867. 

Older  Miocene  of  Santo  Domingo,  of  Bowden,  Jamaica,  and  the  Chipola 
beds,  N.  VV.  Florida;  Newer  Miocene  of  North  Carolina,  at  Wilmington; 
Pliocene  of  Costa  Rica,  Gabb,  and  of  the  Caloosahatchie,  Shell  Creek,  Alli- 
gator Creek,  etc.,  Florida,  Dall  and  Willcox ;  living  from  Cape  Hatteras 
southward  on  the  coasts  of  the  United  States  and  the  Antilles  and  of  South 
America  to  Pernambuco. 

Hanley  has  shown  that  the  caiiroia  of  Linne  was  a  compound  of  several 
different  species,  and  that  which  later  authors  have  generally  accepted  as  the 
true  catirena  is  that  figured  by  Lister.  Deshayes  would  reject  the  name  can- 
rena altogether  on  account  of  this  confusion,  but  it  is  doubtful  if  this  would 
be  allowable.  The  East  Indian  species,  N.  a/a- /la/ii/ioiiis,  is  the  one  most  com- 
monly confounded  with  the  American  form,  and  it  is  figured  under  the  name 
of  canrena  in  the  excellent  manual  of  Dr.  Fischer  (PI.  viii.  f  i).  If  the 
name  canrena  should  be  retained  for  the  Asiatic  species,  which  has  a  different 
operculum  from  the  American  shell,  the  earliest  name  for  the  latter  seems  to 
be  pellis-erminea  of  Martyn. 

Conrad  proposed  for  the  Miocene  fcssil  the  name  of  N.  plicatella,  which 
may  be  used  in  a  varietal  sense  to  cover  the  older  Miocene  forms,  in  which, 
though  the  shells  are  absolutely  identical,  the  operculum  differs  slightly  from 
that  of  the  newer  Miocene,  Pliocene  and  recent  shells.  The  latter  has  about 
ten  channelled,  deep  grooves,  separating  as  many  flattened,  subequal  ribs, 
which  become  narrower  and  more  keeled  toward  the  outer  margin  of  the 
operculum.  The  central  portion  of  the  latter  has  an  irregular,  little-elevated, 
callous  area.  In  the  operculum  of  the  variety  plicatella,  as  here  restricted, 
the  central  callus  is  more  elevated,  with  its  margin  limited  by  a  conspicuous 
groove,  while  another  similar  groove  separates  the  outermost  rib  from  tho.se 
inside  from  it.  This  character  may  not  be  con.stant,  but  until  this  is  shown 
it  would  seem  advisable  to  retain  the  varietal  name,  notwithstanding  the 
shells  offer  no  differential  characters.  VVe  have  a  somewhat  similar  case  in 
the  recent  Fasciolaria  princeps  of  California  and  F.  gigantca  Kiener  of 
Florida.  The  shells  cannot  be  differentiated,  but  the  ojieicula  arc  markedly 
unlike. 

The  Eocene  precursor  of  this  ty[)e  seems  to  be  Natica  seniilunata  Lea, 
of  which  X.  minor  Lea  is  merely  a  young  and  elevated  specimen.  In  this 
species  the  young  has  the  umbilical  rib  very  distinct,  but  in  completely  adult 
specimens  the  rib  has  frequently  become  so  obsolete  as  to  have  practically 
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vanished.  The  very  large  series  in  the  National  Collection  shows  this  dis- 
tinctly. Conrad,  in  Morton's  Synopsis,  confounds  N.  gibbosa  Lea,  which  is  a 
Neverita,  with  N.  semihinata,  and  refers  them  both  to  his  (or  Say  and  Mor- 
ton's) ^V.  (elites,  and  subsequently  restores  both  to  specific  rank  (Am.  Journ. 
Conch,  i.  p.  27,  1865);  but  the  species  named  in  Say  and  Morton's  leaflet 
were  not  recognizably  described,  and  in  sixty  years  have  not  been  figured,  so 
that  we  may  properly  ignore  them,  so  far  as  they  conflict  with  Lea's  figures 
and  diagnoses.  N.  seuiilunata  is  known  from  the  Claiborne  sands  and  Lee 
County,  Te.xas.      The  operculum  seems  to  be  unknown. 

It  has  been  referred,  as  I  think  incorrectly,  to  N.  epiglottiua  Lam.  by  De 
Gregorio,  who  figures  quite  a  different  species  under  the  name  of  scviilunata. 
He  regards  the  problematical  N.  (Utiles  Conrad  as  a  synonym,  following 
Bronn.  He  also  figures  a  va.x\^\.y  o{  seinilunata  under  the  name  of  .V.  MatJier- 
oni  Desh. 

Another  species  of  the  Eocene  belonging  in  this  vicinity  is  A^.  periiinnda 
Conrad  (Proc.  Acad.  Nat.  Sci.  1855,  p.  260 ;  Wailes,  Geol.  Miss.,  pi.  16,  fig.  2)^ 
which  is  readily  separated  from  A^.  canrcna  by  the  absence  of  the  radiating 
sulci  on  the  spire.  It  is  found  in  the  Prairie  Creek  beds,  Wilcox  County, 
Alabama,  and  in  the  upper  Eocene  of  Ucutta  Creek,  Garland's  Creek,  and 
Jackson,  Miss.  An  apparently  direct  descendant  of  N.  pcrnuinda  is  found  in 
the  following  species  : 

Natica  alticallosa  n.  s. 
Plate  22,  figure  28. 

Older  Miocene  of  the  Chipola  beds  at  Ten-Mile  Creek  and  on  the 
Chipola  River,  one  mile  from  Bailey's  Ferry,  and  in  the  lower  bed  at  Alum 
Bluff,  Calhoun  County,  Florida. 

Shell  resembling  N.  penniinda  Conrad,  but  smaller,  and  best  described 
by  a  differential  diagnosis. 

Shell  of  four  well-rounded  whorls,  with  the  suture  well  marked  and  the 
surface  smooth,  except  for  lines  of  growth  which  are  sometimes  slightly  ele- 
vated near  the  suture  ;  male  with  the  suture  less  impressed  and  the  spire  more 
evenly  sloping  than  in  the  other  sex;  spire  slightly  less  elevated  than  in 
N.  pennunda;  aperture  with  a  thick  body-callus  continuous  with  the  umbili- 
cal callus;  the  latter  in  N.  pennunda  is  coiled  on  the  middle  of  the  umbilical 
wall,  with  a  space  between  it  and  the  antecedent  whorl;  in  N.  allicallosd  the 
callus  fills  the  upper  two-thirds  of  the  umbilicus  completely,  and  sometimes 
nearly  reaches  the  umbilical  carina,  which  last  is  less  sharply  defined  than  in 
A^.  permnnda,  and  consequently  the  aperture  at  the  base  of  the  pillar  is  some- 
what less  angular  and  effuse  than  in  that  species.  Alt.  of  shell  18  ;  max. 
diam.  18  mm. 

The  subsutural  callus  in  this  species  is  generally  separated  from  the  outer 
lip  at  the  body  by  an  obscure  groove,  and  the  callus  here  projects  forward  on 
the  bodj'  beyond  the  lip.     The  operculum  is  unknown. 
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Another  Eocene  species  which  should  probably  be  referred  to  this  sub- 
genus is  A/'.  magno-umbiUcata  Lea,  a  small  species  with  a  deep  suture,  usually 
marked  above  with  sharp  radiating  wrinkles,  and  having  a  rather  wide  cari- 
nated  and  excavated  umbilicus  marked  with  numerous  sharp,  elevated,  fine 
spiral  threads,  which,  in  the  young,  serrate  the  umbilical  edge  of  the  pillar, 
but  in  the  fully  grown  become  much  more  feeble.  It  is  known  from  the 
Claiborne  sands  and  Wood's  Bluff,  Ala.  It  is  the  N.  bisjilcata  of  Heilprin, 
and  has  been  referred  by  De  Gregorio  to  ^V.  Noce  Orbigny  as  a  variety,  though 
N.  NocB  was  described  in  1850  and  N.  Jiiagiio-iimbilicata  in  1833.  I  am  unable 
to  decide,  for  want  of  sufficient  foreign  material,  whether  the  European  fossil 
is  really  identical  with  that  from  Claiborne  or  not. 

Subgenus  Stigmaulax  Morch. 

This  group  is  not  known  to  be  represented  in  our  older  Miocene,  but 
appears  in  that  of  Bowden,  Jamaica,  and  of  Haiti,  where  the  A'.  (5.)  sulcata 
Born  is  rather  common,  not  differing  in  any  respect  from  recent  specimens. 
It  is  figured  by  Guppy  (Quart.  Journ.  Geol.  Soc.  xxii.  p.  290,  pi.  xviii.  figs. 
14,  15,  1866). 

Subgenus  Cryptonatica  Dall. 

Natica  (Cryptonatica)  floridana  n.  s. 

Plate  17,  figure  5. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  Florida,  and  of  the 
Orthaulax  bed,  Tampa  Bay,  Florida,  Willcox,  Dall  and  Burns. 

Shell  small,  compact,  the  males  with  more  sloping,  the  females  with  four 
or  five  more  rounded,  whorls;  suture  distinct,  not  channelled;  the  whorl  near 
it  marked  by  lines  of  growth  often  forming  slightly  elevated  wrinkles  ;  the 
remainder  of  the  surface  smooth,  more  or  less  polished;  base  rounded  or  in 
the  males  slightly  flattened,  with  a  tendency  to  an  obtuse  carina  at  the  periph- 
ery and  also  on  the  margin  of  the  umbilicus;  umbilicus  rather  wide,  almost 
filled  with  a  semilunar  callus,  smooth  and  fiattish  on. its  outer  surface,  rounding 
into  a  shallow  chink  on  the  left  side  of  the  umbilicus  or,  especially  in  the 
young,  sometimes  practically  filling  it;  callus  on  the  body  well  developed, 
with  a  short,  shallow  subsutural  groove  in  the  adult ;  aperture  with  the  outer 
lip  thin-edged,  half-moon-shaped,  rounding  evenly  into  the  pillar.  Alt.  of 
adult  shell  16.5  ;    diam.  17.0  mm. 

This  species  probably  belongs  to  Cryptonatica,  although  the  operculum 
has  not  turned  up.  The  specimen  figured  from  Ballast  Point,  though  perfect, 
is  quite  young;  fully  adult  specimens  from  Chipola  were  only  obtained  later. 
It  is  remarkable  for  the  difference  (probably  sexual)  between  the  rounded  and 
the  flattened  specimens,  all  gradations  between  the  two  being  shown  by  the 
series  before  me. 
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Natica  (Oryptonatica)  pusilla  Say. 

Natica  pusilla  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  ii.  p.  257,  1S22  ;  Dall,  Bull.  37  U.  S.  Nat. 
Mus.,  p.  154,  pi.  50,  fig.  21,  1S89. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and  Will- 
co.x  ;  Post-Pliocene  of  Simmons's  Bluff,  S.  C,  Burns  ;  living  on  the  coast  of 
the  United  States  from  Massachusett.s  to  the  Florida  Keys  and  westward  to 
Texas,  in  2  to  15  fathoms. 

This  pretty  little  species  may  perhaps  be  regarded  as  a  recent  analogue 
of  .V.  floridana,  which  it  much  resembles,  but  on  a  much  smaller  scale. 

Genus  POLYNICES  Montfort. 
Polynices  Montf.,  Conch,  ii.  p.  223,  1810  ;  type  A'',  inammilla  Lin. 

This  group  in  its  widest  sense  is  here  taken  as  including  all  the  Naticidce 
with  corneous  opercula.  It  is  divisible  into  several  subgenera  based  on  the 
form  of  the  shell. 

Polynices  s.  s.  will  include  the  simply  colored  mammiform  species  with  a 
smooth  surface  and  the  umbilicus  usually  solidly  filled  with  callus. 

Naticina  Guilding  {iton  Fischer)  is  a  synonym,  though  the  name  has  been 
wrongly  applied  to  the  Naticiform  Sigareti  called  Eunaticiiia  by  Fischer  and 
Sigatica  by  Meyer. 

Xevcrita  includes  the  large,  rather  depressed  forms  usually  grouped 
under  this  name. 

Lunatia  Gray  includes  the  thin,  globose  species  with  a  small  umbilicus 
indi.stinctly  or  not  at  all  ribbed  internally,  and  a  small  callus  on  the  pillar  or 
none. 

Mainuiilla  Schumacher  includes  the  forms  resembling  Polynices  s.  s.  in 
form,  but  with  thinner  shells,  a  partially  open  umbilicus,  and,  in  life,  a  con- 
spicuous epidermis. 

Payraudeautia  B.  D.  &  D.  has  the  umbilicus  of  Nalica  s.  s.,  doubly 
ribbed  and  e.Kcavated,  but  a  horny  operculum. 

Ainpiillina  (Lam.)  Bowdich,  1822,  covers  the  singular  Eocene  forms  in 
which  the  umbilical  carina  is  sharp,  and  in  the  section  Ampnllinopsis  Con- 
rad, 1865  [Megalyloliis  Fischer),  has  an  elevated  spire  with  a  channelled  suture  ; 
in  Cernina  Gray  has  the  spire  depressed,  the  suture  simple,  and  the  umbilical 
region  hidden  in  a  profuse  callus  ;  both  these  have  a  smooth  surface,  while 
Lacunaria  Conrad  has  an  elevated,  sharp  spire,  a  narrow  umbilicus,  not  callosi- 
fied.and  a  thin,  sometimes  sculptured  shell.     Type  X.  «/rt/;rtw/tVM7.f  Whitfield. 

Amaiiropsis  Morch  has  a  thin,  nearly  or  quite  iinperforate  shell  with  a 
channelled  suture;  it  is  probably  not  nearly  related  to  Ainanra  Moller. 

There  are  a  number  of  other  groups  not  represented  in  our  Tertiary,  and 
which  it  is  not  necessary  to  refer  to  at  present. 

Subgenus  Neverita  Risso. 
This   group  is   represented  in  the  Eocene  by  N.gibbosa  Lea,  with  which 
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the  insufficiently  described  and  unfigured  A^.  liDinla  Conrad  may  be  identical. 
This  species  has  a  rather  prominent  nucleus  and  a  somewhat  gibbous  form. 
The  type  is  a  rather  elevated  shell.  The  very  young  are  marked  on  the  um- 
bilical callus  with  several  transverse  grooves,  where  most  of  the  species  of 
Neverita  have  a  single  groove  ;  the  character  is  peculiar,  but  somewhat  variable. 
These  young  shells  have  received  the  name  oi  arata  from  Gabb.  Lea  also  de- 
scribes, under  the  name  of  M.  mamma,  a  small  depressed  form,  which  may  be 
a  variety  of  gibbosa,  but  which  is  without  doubt  the  precursor  of  N.  diiplicaia 
in  the  Eocene,  and  is  exactly  reproduced  in  the  Old  Miocene  of  Shiloh,  N.  J. 
Some  of  the  young  specimens  from  the  Miocene  retain  the  multiple  grooving 
of  the  callus  in  N.  gibbosa,  but  most  of  them  from  the  Chipola  beds  exhibit 
rounded  whorls,  an  excavated,  spirally  striated  umbilicus  only  half  filled  by 
the  callus,  which  has  its  surface  divided  by  a  deep  transverse  sulcus.  It  is  dif- 
ficult to  decide  whether  this  form  should  be  assigned,  as  a  variety  chipolana, 
to  the  Eocene  gibbosa  or  to  the  Miocene  duplicata,  or  whether  it  should  be  re- 
garded as  a  distinct  species  from  either.  In  any  case  it  is  an  almost  exactly 
intermediate  form  between  them.  It  reaches  an  altitude  and  diameter  of  29 
mm.  and  has  been  obtained  from  the  lower  bed  at  Alum  Bluff  and  the  Old 
Miocene  of  the  Chipola  River.  Another  Eocene  form  wliich  may  belong  in 
this  vicinity  is  the  N.  aperta  Whitfield  (not  of  Loven  or  Lea),  which  at  first 
sight  would  seem  referable  to  the  subgenus  Mammilla,  the  umbilicus  being 
large  and  flaring,  and  in  the  young  state  at  least  entirely  without  a  callus. 
The  form  named  N.  onusta  by  Whitfield,  otherwise  identical  with  his  N.  aperta, 
has  the  umbilicus  plumply  filled  by  a  rounded  callus.  One  specimen  in  the 
National  Collection,  among  those  which  had  been  referred  to  iV.  aperta  Whit- 
field, has  an  incipient  callus  forming,  and  I  am  led  to  suspect  that  this  species 
delays  forming  a  callus  until  the  shell  is  fully  grown  and  then  adds  it,  and 
that  therefore  N.  aperta  and  N.  omista  should  be  consolidated  under  the  last- 
mentioned  specific  name.  The  species  is  fountl  in  the  Eocene  of  Wood's  Bluff 
and  Gregg's  Landing,  Alabama. 

Polynices  (Neverital  duplicatus  Say. 

Naiica  diiplicaia  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  ii.  p.  247,  1822 

Neverila  diiplicaia  (Say)  Dall,  Bull.  37  U.  S.  Nat.  Mus.,  p.  154,  pi.  51,  figure  12,  1889. 

Naiica  campeachiensis  (Recluz  MS.)  Reeve,  Conch.  Icon.  Naiica,  pi.  i,  fig.  1,  1855  ;  TryoiT, 

Man.  viii.  p.  34,  pi.  13,  fig.  10,  1886. 
Naiica  lexasiatia  Pliil.,  Zeitschr.  f.  Mai.  for  1848,  p.  15.S  ;  Tryon,  op.  cil.  p.  34,  pi.  12,  fig.  S. 

1886. 
Naiica /ossala  Gould,  Proc.  Host.  Soc.  Nat.  Hist.  11.  p.  263,  1847  ;  Tryon,  op.   cil.  p.  34,  pi. 

12,  fig.  4,  1SS6. 
Neverila  Emmonsii  Cowx.,  Am.  Journ.  Conch,  iii.  p.   259,    pi.  24,  fig.   2,  1867;    Emmons, 

Geol.  Rep.  N.  C,  p.  267,  fig.  151,  1.S58. 
Neverila  densala  Conr.,  Am.  Journ.  Conch,  iii.  p.  259,  pi.  24,  fig.  5,  1867  ;  Emmons,  op.  cil. 

p.  266,  fig.  150,  1858. 
Naiica  percallosa  Conrad,  Am.  Journ.  Sci.  xli.   p.  348,  1841  ;  Am.  Journ.  Conch,  iv.  p.  66, 

■pi.  vi.  fig.  6,  1868. 
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This  species  is  a  rather  variable  shell,  which  in  part  accounts  for  the 
numerous  synonyms.  It  extends  throughout  the  Chesapeake  Miocene,  from 
Maryland  to  F'lorida,  passes  into  tlie  Pliocene  and  Pleistocene,  and  extends 
in  the  living  state  from  Massachusetts  Bay  southward  to  Florida,  and  west- 
ward to  Vera  Cruz,  Mexico. 

The  species  from  the  Chesapeake  Miocene  in  the  National  Collection, 
without  exception,  belong  to  the  variety  pcrcallosa  Conr.,  which  has  the 
umbilicus  filled  with  callus  ;  the  Pliocene  specimens  I  have  examined  are  all 
typical  duplicata,  in  which  the  umbilicus  remains  partly  free  from  callus. 
The  recent  specimens  offer  both  varieties  in  abundance.  I  note  in  the  recent 
shells,  of  which  I  have  examined  a  very  large  number  from  all  parts  of  the 
coast,  that  the  tendency,  other  things  being  equal,  is  for  the  southern  speci- 
mens to  have  a  depressed  form  and  wide  umbilicus  with  a  relatively  small 
amount  of  callus.  The  variety  cainpcachiciisis  represents  the  extreme  of  this 
tendency,  all  gradations  being  observable  in  a  collection  of  specimens  cover- 
ing a  sufficiently  wide  geographical  range.  The  usual  differences  exist  be- 
tween the  sexes,  the  male  being  smaller,  more  conical,  generally  with  a 
proportionately  higher  spire  and  darker-colored,  though  the  color  also  varies 
with  the  ground  on  which  they  live ;  specimens  from  a  clean  .sand-beach  are 
always  lighter-colored,  generally  less  elevated  and  larger  than  specimens  from 
a  muddy  shore.  The  small,  elevated  dark  males  were  described  by  Dr. 
Gould  as  N.  fossata.  A  depressed  but  well-grown  female  accords  with  Con- 
rad's N.  Emvionsii ;  his  ^V.  densata  is  an  equally  well-grown  male.  Exactly 
similar  mutations  exhibit  themselves  in  the  Pacific  Coast  species,  ./V.  Rechiziana 
Desh.,  which  is  otherwise  very  nearly  related  to  N.  duplicata.  N.  Reclnziana 
extends  to  the  Miocene  on  the  Pacific,  and  it  has  been  described  under  several 
names,  such  as  N.  inezana  and  ..V.  ocoyana  Conr.,  and  perhaps  N.  saxea  Conr. 
and  N.  callosa  Gabb. 

Xatica  Alillcri  Gabb,  from  the  figure,  might  be  a  Xcvcrita.  It  is  from  the 
.Miocene  of  Costa  Rica.  Sigarctus  inuiiisiiialis  Gabb  also  greatly  resembles  a 
small  Ncverita  which  has  accidentally  lost  its  callus. 

Subgenus  Lvinatia  Gray. 

Lunatia  Gray,  P.  Z.  S.  1847,  p.  149      Type  jV.  ampul/aria  Lam. 

Naticina  Fischer,  Man.  Conch.,  p.  766,  1885,  not  of  Guilding, Trans.  Lin.  Sec.  v.  p.  31,  1834. 

Naiica  Risso,  not  of  Lamarck. 

In  describing  his  genus  Naticina,  Guilding  describes  .\^.  lactea  of  the  West 
Indies  as  its  type.  This  species  was  indicated  by  Dillwyn  under  the  name  of 
Nerita  mammilla  var.  B,  to  which  Ncrita  nitida  Donovan  was  wrongly  re- 
ferred as  a  synonym.  Herrmannsen  therefore  cites  Natica  nitida  Don.  as 
the  type  of  Naticina,  supposing  Dillwyn's  synonymy  to  be  correct.  This 
seems  to  have  misled  Dr.  Fischer,  who  knew  Donovan's  species  to  be  a 
Lunatia,  into   supposing  that  the   type  of  Naticina  Guilding  was  a  Lunatia, 
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and,  therefore,  that  Gray's  name,  being  later,  must  be  given  up.  But  Guild- 
ing's  type  forms  a  link  between  Polyniccs  proper  and  Mainiiiilla,\.\\e.  unibiUcus 
being  usually  open  and  the  shell  moderately  thin  ;  but  occasionally  the  former 
is  solidly  filled  with  callus  and  the  shell  is  thick,  so  that  it  cannot  be  distin- 
guished from  a  typical  Polynices.  Therefore,  we  are  not  obliged  to  reject 
Gray's  name,  which  has  become  so  familiar  for  the  type  to  which  it  was  applied. 

The  fossil  species  which  appear  to  be  referable  to  Ltmatia  are  often  puz- 
zling from  their  relations  to  the  other  subgenera,  especially  in  the  Eocene, 
so  that  it  cannot  be  positively  asserted  that  in  all  cases  our  conclusion  is  final. 
But,  under  the  circumstances,  it  seems  best  to  refer  to  Litnatia  all  those  fossil 
species  having  the  general  form  of  the  recent  species  of  Ljinatia,  and  of  which 
the  opfrcula  are  unknown.  The  number  in  our  Tertiary  is  quite  considera- 
ble, and  several  of  them  show  traces  of  affinity  with  typical  Naticas,  which 
among  the  recent  species  have  vanished.  The  groups  which  are  sharply 
limited  in  the  recent  fauna  blend  into  one  another  as  we  trace  their  ancestry — 
as  has  already  been  noted  by  Zittel  and  others  ;  a  result  at  which  no  evolu- 
tionist will  feel  surprise. 

Omitting  the  Pacific  Coast  species,  the  Eocene  forms  of  our  Tertiary  may 
be  briefly  summarized  as  follows : 

L.  nnvtonensis  Meyer  and  Aldrich  (1886)  is  known  by  its  small,  depressed 
spire,  appressed  suture,  flattened  and  shouldered  last  whorl,  solid  shell  and 
small  umbilicus  ;  it  is  known  from  Prairie  Creek  and  Lisbon,  Ala.,  Newton, 
Meridian,  Enterprise,  and  the  Wahtubbee  Hills,  Mi.ss.  It  has  been  figured 
by  De  Gregorio  under  the  name  of  seiiiihiitata  Lea,  which  latter  species  he  has 
not  recognized. 

L.  minivia  Lea  is  a  thinner  shell  than  the  preceding  and  more  elevated ; 
its  prominent  characters  are  its  rounded  whorls,  deep  suture,  its  excavated 
and  often  spirally  striated  umbilicus,  with  the  pillar  thickened  only  near  the 
body,  and  very  little  reflected  there.  It  reaches  an  altitude  of  19  and  a  breadth 
of  20  mm.,  and  is  known  from  Claiborne,  Wahtubbee  Hills,  Wood's  Bluff, 
etc.,  and  is  especially  abundant  in  the  Jackson  horizon.  A  species  named  L. 
Tuomeyi  by  Prof.  Whitfield,  from  the  Old  Miocene  marl  of  Jericho,  N.  J., 
docs  not  seem  to  differ  from  L.  minima,  except,  perhaps,  in  not  reaching  so 
large  a  size  as  the  majority  of  Eocene  specimens.  Lea's  type  is  a  very  young 
shell,  but  recognizable.  De  Gregorio  figures  an  extremely  minute  young 
shell  under  the  varietal  name  of  piisilliiisciiln,  but  I  cannot  see  why  it  should 
have  been  named. 

L.  pcrspecta  Whitfield  (1865)  is  of  about  the  same  size  as  /,.  minima, 
from  which  it  differs  by  its  .somewhat  smaller  umbilicus,  more  polished  sur- 
face, and  by  having  a  spire  like  that  of  Neverita  diiplicata  in  miniature.  The 
suture  is  usually  minutely  channelled.  We  have  it  from  the  Prairie  Creek 
beds,  Matthews'  Landing,  and  Claiborne,  Ala. 

L.  vicksbiirgeiisis  Conrad  (1848)  is  a  shell   of  the  shape  of  the  recent  /.. 
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trisenata  Say,  but  witli  a  larger,  tliough  somewhat  variable,  umbilicus.  It  is 
more  elevated  and  larger  than  perspccta,  and  almo.st  invariably  ha.s  a  little 
notch  or  groo\e  on  the  upper  reflected  part  of  the  pillar.  L.  dccipicns  Meyer 
(1885)  and  probably/^,  marylandica  Conrad  (1865)  are  .synonyms.  The  latter 
is  doubtfully  from  Maryland.  We  have  L.  vicksbnrgensis'[xomm2.x\y\oc^X\'i\<f~, 
in  the  Vicksburg  beds  in  Mississippi,  and  from  Alabama,  White  Bluff,  Arkan- 
sas, the  Prairie  Creek  beds  and  the  Jacksonian.  One  of  our  specimens  has 
had  the  aperture  symmetrically  filled  up,  leaving  a  central  opening  of  uniform 
caliber,  as  in  Mr.  Aldrich's  Explcritoina  and  Dr.  Meyer's  Castelhini.  From 
the  close  similarity  of  the  operation  to  the  work  of  certain  recent  Aimelids, 
which  fit  dead  shells  for  their  habitations  in  this  manner,  I  am  convinced  that 
these  Eocene  shells  have  been  similar  harbors  of  refuge,  and  consequently 
that  we  shall  have  to  give  up  the  genera  founded  on  this  state  of  things.  The 
thickening  is  done  so  evenly  and  neatly  that  it  is  difficult  to  detect  the  junc- 
tion between  the  secretions  of  the  Annelid  and  the  Mollusk  respectively,  but 
in  the  recent  shell  they  are  at  once  distinguishable  by  their  color. 

L.  parva  Lea  is  a  curiously  elongated  species  with  appressed  whorls,  and 
notable  for  its  deep,  narrow  umbilicus,  carinated  at  the  outer  margin,  and  the 
pillar  thin  and  excavated  by  the  umbilicus.  It  never  reaches  the  size  of  the 
last  species.  Conrad's  N.  eininula  doubtless  belongs  here,  but  De  Gregorio's 
-V.  parva  is  another  species,  probably  a  variety  of  N.  minor  Lea.  L.  pai"va 
is  a  characteristic  Claibornian  fossil.  I  have  seen  it  also  from  White  Bluff, 
Jefferson  County,  Ark.,  and  from  the  Eocene  of  the  Sepulga  River,  Alabama. 

There  are  several  undescribed  forms  in  the  Prairie  Creek  beds  Hiilprin 
has  described  a  ^V.  Dumblei,  probably  a  Liinatia,  from  the  Eocene  of  Texas. 
According  to  Prof  Heilprin,  L  Moorci  Gabb  is  founded  on  a  small  specimen 
of  N.  minor  Lea.  Naticc  cborca  Conrad  (in  Morton,  Syn.  Org.  Rem.)  is 
Dillivynclla  naticoidcs  Lea.     X.  lisboncnsis  h.\^x\c\\  I  have  not  seen. 

The  Miocene  species  are  less  numerous,  yet  the  group  is  well  represented, 
and  the  shells  are  of  considerabl)'  larger  size  in  most  cases. 

Polynices  (Lunatia)  hemicryptus  Gabb. 

Nalica  hemicrypta  Gabb,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Series,  iv.  p.  375,  pi.  67,  fig.  5, 
i860  ;  Conrad,  Am.  Journ.  Conch,  iv.  p.  66,  pi.  6.  fig.  i  (fig.  7  e.xcl.),  186S  ;  Wliitfield, 
Gastr.  N.  J.  Miocene  Marls,  pi.  22,  figs,  1-5. 

Lunatia  eminuloides  Gabb,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.  viii.  p.  339,  pi.  44,  fig.  4, 
1875 

Not  A^.  hemicrypta  Conrad,  Am.  Journ.  Conch,  iv.  pi.  6,  fig.  7,  1868. 

? Natica  caroliniana  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  C,  pi.  25,  fig.  iS. 

Older  Miocene  of  Shiloh  and  Jericho,  N.  J.,  Gabb  and  Burns;  oi  the 
Chipola  beds  near  Bailey's  P"erry,  Chipola  River,  Calhoun  Co.,  Florida,  of  the 
Orthaulax  bed  at  Ballast  Point,  Tampa  Bay,  Florida;  and  of  Sapote,  Costa 
Rica,  Gabb. 

This  small  species,  first   described  by  Gabb,  was   afterward   confounded 
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« ith  his  Xalica  caroliiiiaiia  by  Conrad,  and  subsequently  reinstated  by  liini, 
while  he  figures  as  an  adult  specimen  an  individual  of  a  distinct  species.  It 
grows  to  the  height  of  half  an  inch,  and  would  seem  to  be  the  depauperate 
representative  in  the  Miocene  of  N.  vicksburgensis  of  the  later  Eocene.  The 
specimens  from  the  Chipola  beds  are  in  a  much  better  state  of  preservation 
than  those  from  the  New  Jersey  marls.  That  from  Costa  Rica  figured  by 
Gabb  under  the  name  of  entiniihides  does  not  seem  to  differ  materially  from  a 
well-grown  hemicrypta. 

Polynices  (Lunatiaj  internus  Say. 

Plate  20,  figure  7. 

Natica  iulerna  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ist  Ser.  iv.  pp.  125-6,  pi.  vii.  fig.  i,  1834. 
Natica  heros  Tuomey  and   Holmes,  Pleioc.  Fos.  S.   C,   p.   114,  pi.  25,  figs.  15  a,  b,  18.S7; 

not  of  Say. 
Natica  heros  Conrad  {ex  parte),  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  565,  etc. 
Natica  catenoides  Conr.  (pars),  non  S.  Wood,  Proc.  Acad.  Nat.  Sci.  1862,  p.  565. 
Natica  heroica  Dall  (MSS.),  this  paper,  p.  213;  name  only. 

Chesapeake  Miocene  of  St.  Mary's  River,  Maryland,  of  Wilmington, 
North  Carolina,  and  of  South  Carolina  ;  Pliocene  of  the  Waccamaw  beds,  S. 
Car.,  Johnson. 

While  Say's  figure  of  his  Natica  interna  is  very  bad,  yet,  taken  in  connec- 
tion with  his  description,  I  have  concluded  it  can  refer  only  to  the  present 
species,  and  therefore  withdraw  the  manuscript  name  which  I  had  intended  to 
apply  to  it. 

The  Miocene  Naticidce  of  our  Tertiary  have  hitherto  been  in  a  good  deal 
of  confusion,  partly  owing  to  their  poor  state  of  preservation.  In  the  present 
group,  beside  L.  hemicrypta,  I  recognize,  after  studying  a  large  mass  of  material, 
three  species  with  well-marked  characteristics,  and  easily  separated  when  once 
discriminated.  They  are  :  L.  interna,  L.  caroliiiiaiia  Conr.  {pars)  and  P.  heros 
Say.  Conrad  confused  all  together  for  a  long  time,  then  named  L.  caroliniana, 
but  seemed  afterward  to  forget  which  of  the  three  he  liad  separated,  and  applied 
the  name  caroliniana  to  each  in  turn  and  also  to  A.  hemicrypta,  and  finally 
capped  the  climax  by  describing  an  entirely  distinct  Cretaceous  species  from 
North  Carolina  under  the  name  of  P.unatia  carolinensis.  For  a  time  also  he 
seems  to  have  confounded  L.  interna  with  A^.  catenoides  of  the  British  Crag. 
Under  the  circumstances,  it  is  fortunate  that  tlie  original  caroliniana  Conrad 
(1841)  had  previously  been  described  by  the  brothers  Rogers,  underthe  name 
of  perspectiva,  so  that  Conrad's  name  may  be  entirely  expunged  from  the  lists_ 

Lunatia  interna  may  be  discriminated  by  its  low  spire,  its  full  and  rounded 
whorls,  and  by  the  characters  of  the  umbilicus,  which  shows  a  marked  sulcus 
ascending  .spirally  below  a  thickened,  obscure  rib,  which  are  respectively  in- 
dicated in  mature  and  perfect  specimens  by  an  emargination  and  a  callus 
on  the  pillar-lip.  It  has  six  or  eight  whorls,  and  attains  a  breadth  of  26  and  a 
height  of  28  mm. 
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Polynices  (Lunatia)  perspectivus  Rogers. 

Xaiica  perspecliva  Rogers,  Trans.  Am.  Phil.  Soc,  2d  Ser.  v.  p.  332,  1837  ;  ibid.  vi.  pi. 

xxvi.  fig.  3,  1839. 
Xatica  carolimana  Conrad,  Am.  Journ.  Sci.  .\li.  p.  346,  pi.  2,   fig.   18,  1S41  ;    Am.  Journ. 

Conch,  iv.  p.  65,  pi.  6,  fig.  3,  1S6S. 
Not  .v.  caioliiiiana  Tuoniey  and  Holmes,  Pleioc.  Fos.  S.  C,  pi.  25,  fig.  18,  nor  of  Conrad, 

Proc.  Acad.  Nat.  Sci.  Phila.  1S62,  p.  564,  1863. 

Chesapeake  Miocene  of  St.  Mary's  River  and  Plum  Point,  Md.,  of  Wil- 
liamsburg, Va.,  and  of  Duplin  County,  N.  Carolina. 

This  is  X.  heros  Conrad,  ex  parte,  non  Say,  and  X.  hcminypta  Conrad,  ex 
parte,  not  of  Gabb.  The  species  is  much  the  same  shape  as  L.  triseriata  Say, 
of  the  recent  fauna,  but  larger,  heavier,  and  with  a  different  umbilicus.  It  may 
be  recognized  by  its  smoothly  arched  .spire,  in  which  the  rotundity  of  the 
whorls  is  not  marked  and  the  suture  is  smoothly  appressed,  as  in  a  male 
Neverita  duplicata  of  the  elevated  variety  ;  by  its  umbilicus,  which  is  wide 
below  and  obscurely  spirally  striate,  with  near  the  top  of  the  umbilical  wall  a 
sharp  narrow  spiral  rib,  which  terminates  between  two  obscure  notches  on 
the  columellar  callus.  It  is  a  narrower,  heavier  and  smaller  shell  than  the 
average  adult  L.  hcros,  though  decorticated  specimens,  such  as  abound  in  the 
marls,  are  sometimes  difficult  to  recognize.  Conrad's  figures  (Am.  Journ. 
Conch,  iv.  pi.  6,  fig.  3,  etc.)  are  bad,  representing  immature  and  depressed 
specimens,  and  exaggerating  the  size  of  the  umbilicus  and  the  spiral  rib. 

Polynices  (Lunatia)  heros  Say. 

Natica  heros  Say,  Journ.  Acad.  Nat.  Sci.,  ist  Ser.  ii.  p.  248,  1822  ;  Gould,  Inv.  Mass.,  p.  231, 

fig.  163,  1S41. 
Lunatia  heros  Dall,  Bull.  37  U.  S.  Nat.  Mus.,  p.  154,  pi.  51,  figs,  i,  11,  1889. 

Chesapeake  Miocene  of  Jones's  Wharf,  St.  Mary's  River,  and  Little  Cove 
Ft.,  Maryland,  and  various  points  in  Virginia  ;  Post-Pliocene  of  Massachu- 
setts, at  Sankoty  Head,  and  living  on  the  eastern  coast  of  the  United  States 
from  Labrador  to  Hog  Island,  Virginia,  in  i  to  238  fathoms. 

This  species  does  not  appear  to  have  extended  its  range  south  of  North 
Carolina,  the  citations  for  more  southern  localities  referring  usually  to  L.  in- 
terna ox  perspectiva.  The  form,  which  may,  perhaps,  be  a  distinct  species,  L 
triseriata  of  Say,  I  have  not  been  able  to  recognize  among  the  fossils,  thougli 
Verrill  reports  it  from  the  Post-Pliocene  of  Sankoty  Head. 

This  species  is  somewhat  variable,  and  the  difference  between  the  sexes 
is  very  marked.  In  a  pair  from  Nova  Scotia  having  each  a  height  of  50  mm. 
the  male  measured  40  mm.  in  ma.ximum  diameter  and  the  female  45  mm. 
The  difference  in  form  is  even  greater  than  these  measurements  would  imply. 
The  deep-water  specimens  are  thin,  but  grow  to  a  very  large  size.  This  species 
is  especially  subject  to  decortication  in  the  fossil  state,  and  when  so  mutilated 
is  difficult  to  recognize.  Perfect  adult  specimens  can  usually  be  identified  by 
their  globose  form,  rounded   but  not  turrited  whorls,  small   ribless  umbilicus 
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and  feeble  callus.     The  young  resemble  L.  interna,  but  want  the  umbilical  lib, 
though  it  is  sometimes  quite  difficult  to  separate  immature  specimens. 

Other  species  of  Lunatia  known  from  our  Tertiary  on  the  Pacific  Coast 
are  L.  miciformis  Gabb,  from  the  Eocene  ;  L.  alveata  Conrad,  which,  however, 
may  be  an  Aimmropsis  ;  L.  oregonensis  Conrad,  from  the  Astoria  Miocene,  and 
L.  Lewisii  Gould,  the  largest  species  of  the  group,  which  extends  from  the 
recent  to  the  Pliocene  fauna.  L.  gronlandica  Beck,  an  Arctic  species,  is  found 
in  the  northern  Post-Pliocene  on  both  sides  of  the  continent. 

Genus   ?AMPULLINA  (Lamarck)  Bowdich. 
Section  Ampullina  s.  s. 
Ampullina  streptostoma  Heilprin. 
Naiica  streptostoma  Heilp.,  Trans.  Wagn.  Inst.  i.  p.  112,  pi.  16,  fig.  51,  1887. 

Jacksonian  Eocene  of  the  white  limestone  at  Claiborne,  Alabama,  Whit- 
field ;  Old  Miocene  of  the  Orthaulax  bed  at  La  Penotiere's  Hammock  and 
Ballast  Point,  Tampa  Bay,  Florida. 

This  form  is  closely  related  to  Ampttllina  sigaretina,  from  which  it  appears 
to  differ  by  its  wider  basal  callus  and  more  open  umbilicus.  I  have  not  had 
sufificiently  good  or  sufficiently  abundant  material  from  Ballast  Point  to  enable 
me  to  discuss  the  species  with  confidence. 

Ampullina  Fischer!  n.  s. 
Plate  22,  figure  36. 

Old  Miocene  of  the  Chipola  beds,  near  Bailey's  Ferry,  Chipola  River, 
Calhoun  Co.,  Florida. 

Shell  closely  related  \.o  AuipuUina  sigaretina  of  the  Parisian  Eocene,  from 
which  it  differs  by  its  somewhat  more  depressed  spire,  less  iinpressed  suture, 
wider  basal  fasciole,  and  by  the  thick,  coinplete  coat  of  callus,  which  in  the 
adult  covers  completely  the  fasciole  and  umbilicus,  as  in  Cernina  flucluosa. 
The  shell  isalso  slightly  less  expanded  and  rounded  than  the  European  fossil. 
It  has  a  low  but  pointed  spire,  six  or  seven  whorls,  smooth  surface  with  im- 
pressed incremental  lines,  slightly  flattened  callus,  and  in  front  of  the  suture 
the  whorl  is  flattish  instead  of  rounded,  as  in  A.  sigaretina.  A  shell  of  six 
whorls  measures  33  mm.  high  and  38  mm.  in  maximuin  diameter,  but  I  have 
fragments  which  measure  over  60  mm.  in  diameter. 

This  form  was  at  first  regarded  by  me  as  being  merely  a  mutation  of  A. 
streptostoma,  but  of  more  than  twenty-five  specimens  from  various  localities 
which  were  in  a  state  to  show  the  base,  not  a  single  one  has  an  open  umbilicus, 
while  all  the  Ballast  Point  and  Claibornian  specimens  have  the  umbilicus  open. 
The  young  of  both  are  not  separable.  It  may  eventually  prove  to  be  a  local 
race  of  A.  streptostoma,  but  at  present  would  seem  better  kept  apart. 

It  is  respectfully  dedicated  to  Dr.  Paul  Fischer,  of  Paris,  the  distinguished 
paleontologist  and  malacologist. 
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Seciion  AiiipulHnopsis  Conrad. 

Ampullinopsis  Conrad,  Am.  Journ.  Conch,  i.  p.  27,  1S65. 
Megalylotus  Fischer,  Man.  de  Conchyl.,  p.  766,  1S85. 

As  Conrad's  name  was  not  defined,  it  is  probable  that  the  later  name  of 
Fischer  should  be  adopted. 

Ampullina  crassatina  Lam.  var.  mississippiensis  Conrad. 

Satica  crassatina  Deshayes,  Descr.  Coq.   Par.  ii.  p.  171,  pi.  x,>c.  figs,  i,  2,  1S25  ;  De  Greg., 

Mon.  Claib.,  p.   148. 
Ampullaria  crassatina  Lam.,   Ann.   du.  Mus.  v.   p.  33,  viii.  pi.  61,  figs.  S  a,  s  b  ;  An.  s. 

Vert.  vii.  p.  550. 
yatica  mississippie?isis  Conr.,  Proc.  Acad.  Nat.  Sci.  iii.  p.  2S3,  1847  ;  Journ.  Acad.,  2d  Ser. 

i.  p.  114,  pi.  II,  fig.  10,  1S48  ;  De  Greg.,  Mon.  Claib.  Eoc,  p.  148. 

Eocene  of  Bell's  upper  and  Gregg's  Landing,  Alabama  (Aldrich) ;  of 
Claiborne  (?)  De  Gregorio ;  Carson's  Creek,  \Va}ne  County,  Miss.  (Red 
Bluff  Group),  Burns  ;  lowest  bed  at  Vicksburg,  Miss.,  Burns.  The  type  is 
found  in  the  upper  sands  of  Fontainebleau,  in  the  Parisian,  and  in  the  Eocene 
and  Older  Miocene  of  France,  Germany,  and  even  the  Crimea.  It  appears  to 
be  omitted  in  M.  Cossmann's  excellent  monographic  list,  and  the  above  locali- 
ties are  given  on  the  authority  of  Deshayes. 

Conrad's  figure  of  his  shell  is  abominable,  and  De  Gregorio's  are  not  very 
good.  The  shell,  on  comparison  of  specimens,  differs  from  the  French  form 
by  being  somewhat  narrower  and  more  elevated,  and  in  wanting  any  trace  of 
the  fine  spiral  striation  which  is  found  on  the  French  specimens.  The  umbili- 
cus is  almost  always  closed,  but  specimens  with  an  open  chink  do  occur  occa- 
sionally. It  reaches  a  height  of  65  and  a  breadth  of  45  miiL  I  do  not  see 
any  characters  in  the  American  shell  which  may  not  be  varietal,  if  we  regard 
the  Parisian  species  as  the  type.  I  have  examined  about  forty  specimens, 
mostly  well-grown.  De  Gregorio  does  not  specify  where  his  specimens  came 
from.     I  have  not  seen  any  froin  the  Claiborne  sands. 

Ampullina  amphora  Heilprin. 
yatica  amphora  Heilprin,  Trans.  Wagner  Inst.  i.  pp.  112,120,  pi.  16,  fig.  50,  1887. 

Miocene  of  the  Orthaulax  bed.  Ballast  Point,  Tampa  Bay,  Florida,  Stearns, 
Heilprin,  etc.,  and  of  the  Tampa  limestone,  Tampa  City,  Dall. 

This  fine  large  species  seems  to  bear  to  the  var.  mississippiensis  such  a 
relation  as  the  A.  maxima  of  the  French  Older  Miocene  does  to  the  typical 
crassatina.  In  all  the  specimens  I  have  seen,  old  or  young,  the  umbilicus 
opens  by  a  very  oblique  aperture  or  fissure.  The  basal  fasciole  is  narrower 
and  defined  by  a  more  distinct  line  than  in  mississippiensis,  from  which,  other- 
wise, it  can  be  separated  only  with  great  difficulty. 

Ampullina  reversa  Whitfield. 
Natica  reversa  Whitfield,  Am.  Journ.  Conch,  i.  p.  264,  1865. 
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Eocene  of  Prairie  Creek,  Wilcox  County,  Ala.,  of  the  Sepulga  River 
and  Matthews'  Landing,  Johnson  and  Aldrich. 

This  species  is  a  very  remarkable  form.  The  whorls  are  round  and  in- 
flated, and  the  suture  extremely  deep,  though  not  channelled.  The  umbilicus 
is  ample,  and  bounded  at  the  left  by  a  strong,  elevated,  rapidly  enlarging  rib, 
which  stands  up  from  the  base  of  the  shell  like  the  siphonal  fasciole  of  a  Nassa. 
It  is,  however,  solid,  and  terminates  at  the  inner  anterior  part  of  the  aperture 
in  a  large,  blunt,  subtriangular  callus.  Above  this  rib  the  pillar  is  thin,  sharp- 
edged  and  emarginate,  rising  again  to  meet  the  thick  callous  deposit  on  the 
body-whorl.  The  wall  of  the  umbilicus  is  somewhat  excavated.  In  the  adult 
shell  this  rib  is  relatively  feeble,  and  transversely  imbricated  by  coarse  lines 
of  growth.  In  the  young  the  surface  is  polished  and  smooth.  The  species 
somewhat  resembles  A.  reairva  Aldrich,  which  is  a  larger  shell,  witli  the 
umbilical  rib  higher  up,  with  a  shallow  sulcus  outside  of  it,  and  the  sides  of 
the  last  whorl  somewhat  flattened  anteriorly. 

Ampullina  solidula  n.  s. 
Plate  22,  figure  31. 

Older  Miocene  of  Ballast  Point,  Tampa  Bay,  in  the  Orthaulax  bed,  Dall. 

Shell  small,  thick,  of  about  six  nearly  smooth  whorls,  marked  only  by 
lines  of  growth  ;  apex  small,  pointed  ;  suture  distinct ;  the  whorls  flattened  for 
a  short  distance  in  front  of  it,  then  amply  rounded;  base  convex;  umbilicus 
moderate,  deep,  bounded  by  an  elevated,  narrow  rib,  inside  of  which  the  sur- 
face is  striated  in  harmony  with  the  lines  of  growth;  aperture  rounded  in  front, 
the  pillar-lip  thin,  emarginate  opposite  the  umbilicus,  not  reflected;  body  with 
little  or  no  callus ;  outer  lip  oblique,  arched  internally,  thickened  and  slightl)- 
expanded  at  the  extreme  edge.     Alt.  of  shell  16;  max.  diam.  17  mm. 

The  single  specimen  obtained  is  obviously  different  from  any  of  the  spe- 
cies hitherto  described.  It  is  a  much  more  solid  shell  than  A.  streptostoma  of 
the  same  size  and  has  a  different  umbilicus. 

In  taking  leave  of  this  group,  it  may  be  observed  that  De  Gregorio  refers 
part  of  the  species  to  Eiispira  Agassiz,  which  is  generally  regarded  as  synony- 
mous with  Ampullina,  and  refers  to  it  Nephinea  enterogranuna  Gabb.  The 
latter, from  the  figures, is  a  siphonostomate  shell,  and  it  seems  singular  to  find 
it  referred  to  a  genus  like  Natica. 

The  group  has  been  so  generally  regarded  as  of  generic  rank  that  I  have 
left  it  so  with  a  query,  but  I  am  tolerably  confident  it  should  be  reduced  to  the 
rank  of  a  subgenus  with  the  others. 

Subgenus  Lacunaria  Conrad. 
Lacunat-ia  Conrad,  Am.  Journ.  Conch,  ii.  p.  77,  1866.     Not  of  Dall,  1884. 

This  group,  while  obviously  related  to  Ampullina,  differs  in  the  absence  of 
callus  on  the  base,  by  the  acute  spire,  tendency  to  sculptural  striation  of  the 
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whorls,  and  generally  sinall  size.  They  are  so  far  all  Eocene  species,  and  in- 
clude .1.  alabamiciisis  Whitfield,  the  type,  and  A.  erccia  Whitfield,  of  which 
Natica  {Euspini]  proiiio-reiis  De  Gregorio  is  probably  a  \ery  young  -specimen. 

Subgenus  Amauropsis  Morcli. 

This  group  lias  a  normally  naticoid  animal,  but  Aiiiciiira  Moller  has  an 
animal  with  particular  characters  of  its  own,  separating  it  generically  from 
Natica  or  Polynices.  Notwithstanding  \\{\?,,Aiiiaiira  and  Biilbus  (or  Acrrbia, 
which  is  again  a  true  Polynices ,  d\{{er\ng  at  most  subgenerically  from  the  latter) 
and  Amauropsis  are  generally  lumped  together  as  a  group  by  themselves  in 
the  systematic  manuals,  etc.  This  illogical  proceeding  seems  to  have  resulted 
chiefly  from  the  fact  that  the  recent  species  are  all  Arctic  shells. 

Polynices  (Amauropsis)  perovatus  Conrad? 

Ainptillaria  ?  perovata  Conr  ,  Proc.  Acad.  Nat.  Sci.  iii.  p.  21,  pi.  i,  fig.  16,  1846. 

Lupia  perovata  Conr.,  Am.  Journ.  Conch.  1.  p.  27,  1S65  ;  Smithsonian  Eoc.  Checklist,  p.  15. 

f  Natica  (Eiispira)  propeconica  De  Greg.,  Mon.  Claib.,  p.  153,  pi.  15,  figs.  7  a,  7  b,  1S90. 

Claibornian  Eocene,  Conrad  and  De  Gregorio  ;  "  white  limestone  "  of  the 
Jacksonian  at  Claiborne,  .Alabama,  Whitfield  ;  Newer  Eocene  of  the  Ocala  lime- 
stone at  Ocala,  Florida,  Willcox  :  and  Older  Miocene  of  Chipola  River,  Cal- 
houn Co.,  Burns. 

De  Gregorio's  figure,  if  I  have  correct!)-  identified  his  species,  is  not  \cry 
good,  as  the  sutures  are  more  distinctly  and  widely  channelled  than  his  draw- 
ings indicate,  and  therefore,  in  profile,  have  a  more  turrited  look.  The  shell 
is  thin,  imperforate,  smooth,  with  a  thin  callus  on  the  pillar  and  a  narrow 
fasciole  behind  the  pillar  which  recalls  Aiitpitlliua.  There  can  be  no  doubt  of 
the  identity  of  the  specimens  before  me  as  one  and  the  same  species,  but  it  is 
possible  that  De  Gregorio's  type  may  be  different,  in  which  case  our  present 
form  may  take  the  name  of  ocalaiia.  Conrad's  figure  is  very  poor,  yet  I  think 
the  chances  are  in  favor  of  the  correctness  of  the  identification. 

Polynices  i Amauropsis  1  Burnsii  n.  s. 
Plate  22,  figure  33. 

Older  Miocene  of  the  Chipola  River,  one  mile  below  15ailey's  Eerry, 
Calhoun  Co.,  Florida,  Frank  Burns. 

Shell  ampullaria^-form,  solid,  smooth  except  for  periodically  impressed 
lines  of  growth  ;  with  seven  or  eight  whorls;  apex  depressed,  minute,  pointed; 
suture  distinct,  with  a  wide  channel  in  front  of  it  ;  whorls  in  front  of  tlie 
channel  evenly  rounded,  full,  and  smooth  ;  base  rounded,  imperforate,  the 
pillar  with  a  very  narrow  fasciole;  aperture  subovate,  not  very  oblique,  the 
lips  thickened  and  reflected,  joined  over  the  body  by  a  continuous  callus.  Alt. 
of  shell  18  ;  max.  diam.  15  mm. 

This  elegant  shell  resembles  the  preceding  species,  but  is  much  more  de- 
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pressed,  smaller  and  more  callous  around  the  aperture.  The  other  species 
from  Ballast  Point  has  no  channel  in  front  of  the  suture  and  a  much  less 
callous  aperture. 

Polynicee  (^Amauropsis)  Guppyi  Gabb? 

Auiaura  Guppyi  Heilprin,  Trans.  \\'agn.  Inst.  i.  p.  112,  1SS7. 

?Amau>a  Guppyi  Gahh,  Trans.  Am.  Phil.  Soc.  xv.  p.  224,  1S73. 

? Satica phasiauelloides  Guppy,  Quart.  Journ.  Geol.  Soc.  xxii.  p.  219,  pi.  17,  tig.  i,  1866. 

Older  Miocene  of  the  Orthaulax  bed  at  Ballast  Point,  Tampa  Bay, 
Florida,  Dall  and  Willcox. 

Gabb  says  of  his  species  that  the  spire  is  two-thirds  as  long  as  the  nioutii, 
and  that  the  whorls  are  rounded,  neither  flattened  nor  channelled  near  the 
suture.  He  also  says  that  Guppy 's  figure  is  a  little  smaller  than  the  average 
of  the  full-grown  specimens.  Guppy's  figure  shows  the  whorls  rounded  and 
without  any  channel  or  turriculation. 

In  the  Florida  shell,  all  the  specimens  examined  have  the  whorl  in  front 
of  the  suture  distinctly  flattened,  and  the  spire  averages  about  one-half  of  the 
length  of  the  mouth.  The  average  size  is  comparatively  larger  than  Guppy's 
figure,  though  this  is  not  very  important.  Still,  these  differences  suggest  a 
misidentification,  as  Professor  Heilprin  had  only  one  specimen  for  comparison. 
If  the  species  prove  distinct  from  the  AntiMean  shell,  it  may  take  the  name  of 
floridanus. 

It  may  be  noted  that  Buliuius  /it/i>i(£ifon>iis  Meek  and  Hayden,  of  the 
Fort  Union  Lignitic  group,  has  a  very  close  resemblance  to  the  elevated 
forms  of  Amauropsis  or  Aniaura,  suggesting  a  doubt  as  to  its  generic  place. 
Amaitrn  tornatelloides  Meyer,  from  the  Claibornian,  is  probably  not  an  Atnaura, 
and  may  be  an  Oiioba. 

Genus    SIGARETUS   Lamarck. 

This  group  is  represented  in  our  Tertiary  from  the  Eocene  onward  by 
species  of  Eunaticina ,  as  well  as  typical  Sigaretns. 

In  the  Eocene  we  have  S.  bilix  Conrad  (+  striata  Lea),  which  is  a  conical, 
almost  naticoid,  species  very  abundant  in  the  Claibornian,  and  found  also  in 
Lee  County,  Texas,  at  Wood's  Bluff,  Ala.,  and  Red  Bluff,  Wayne  County, 
Miss.  It  is  represented  in  the  Jacksonian  and  Vicksburg  group,  where  it  was 
named  inississippiensis  by  Conrad.  At  first  1  supposed  that  the  \'icksburg 
form  might  be  varictally  separated  from  that  of  Claiborne  by  having  a  some- 
what smaller  umbilical  opening,  and,  in  general,  perhaps  this  is  true;  yet  in 
examining  a  large  quantity  of  Claibornian  specimens,  I  find  the  umbilicus 
varying  quite  as  much  among  them  as  the  most  extreme  Vicksburg  specimens 
do  from  the  average  Claibornian. 

Another  form  is  well  represented  in  the  Claiborne  sands,  which  was 
named  S.  declivis  by  Conrad.  It  is  readily  separated  from  .S'.  bilix  by  its  more 
depressed  form,  a  wide  emargination  of  the  pillar,  and  the  roofing  over  at  the 
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upper  end  of  the  umbilicus  by  an  extension  of  the  body-callus.  All  De 
Gregorio's  figures  of  "  .V.  striata  Lea,"  except  figure  9,  plate  i  5,  represent 
A",  dcclivis.     We  have  it  also  from  Wood's  Bluff,  Ala. 

Sigarctits  arctatits  Conrad,  a  small,  depressed  species,  with  a  thin  edge  to 
the  pillar,  only  reflected  near  the  upper  end,  is  known  from  Claiborne  anil 
Vicksburg,  Miss. 

.S".  iiicoiistans  Meyer  and  Aldrich  is  another  small,  depressed  species,  with 
the  form  oi  Haliotis  as'uiina.  It  is  known  from  Claiborne  and  Newton,  Miss., 
and  the  vicinity  of  Darlington,  S.  Car. 

In  the  Miocene,  beside  those  about  to  be  more  fully  referred  to,  we  have 
S.fragilis  Conrad  (+  apertns  H.  C.  Lea),  from  the  Chesapeake  Miocene  of 
Maryland  and  Virginia  ;  and  S.  jmdtilineaiits  Gabb,  from  the  Miocene  of  Costa 
Rica.  .S".  numismalis  Gabb,  from  the  same  horizon,  may  prove  to  be  a  broken 
Neverita.  S.  perspecthnis  Say,  well  known  as  a  recent  shell,  as  a  fossil  does 
not  appear  to  antedate  the  Post-Pliocene. 

Sigaretus  chipolanus  n.  s. 
Plate  17,  figure  7. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  Florida,  Burns  ;  and  of 
the  Orthaulax  bed  at  Balla.st  Point,  Tampa  Bay,  Dall. 

Shell  solid,  rather  thick,  varying  in  rotundity  with  age,  the  young  ones 
as  a  rule  being  more  naticoid  in  shape,  while  the  more  advanced  are  relatively 
flatter,  and  the  fully  mature  specimens  again  are  more  rotund;  whorls  four  or 
five,  sculptured  with  rather  fine,  flattish,  revolving  threads  of  varying  size,  sepa- 
rated by  channelled  inter.spaces,  varying  in  width  and  minutely  undulated  or 
reticulated  by  the  sharp,  close-set,  fine  incremental  lines;  aperture  large,  ob- 
lique; base  somewhat  flattened,  periphery  rounded;  pillar-lip  arched,  broad, 
flattened  somewhat  and  sometimes  excavated,  with  a  narrow  sulcus  behind  it, 
running  up  to  the  imperforate  umbilical  region  ;  callus  on  the  body  moderate, 
lip  not  reflected.  Max.  Ion.  of  adult  33;  diam.  27  mm.;  Ion.  of  young  shell 
16.5  ;  axial  elevation  11  ;  diam.  15  mm. 

This  species  is  most  nearly  related  to  .S".  dcclivis,  from  which  it  may  be 
separated  by  its  closed  umbilicus  and  the  absence  of  the  emargination  of  the 
pillar,  which  is  the  most  characteristic  feature  of  </«'<r//7'W.  It  also  recalls  .V.  bilix 
var.  viississippiensis,  which  has  a  perforate  umbilicus  and  is  more  rotund.  The 
specimen  figured  is  from  the  silex-beds ;  the  much  larger  and  more  char- 
acteristic specimens  from  Chipola  were  only  obtained  later.  The  sculpture 
may  be  close  or  sparse ;  it  varies  in  this  respect  in  nearly  all  the  species. 

Sigaretus  multiplicatus  n.  s. 
Plate  20,  figures  12,  12  b. 
Pliocene  of   the  Waccamaw   River,  S.  Carolina,    Johnson,    and    of  the 
Caloosahatchie  beds,  h'lorida  ;  Willcox. 
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Shell  depressed,  with  a  smooth  nucleus  of  two  wlioils,  in  all  with  four 
or  five  whorls,  a  distinct  suture,  and  the  usual  spiral  striation  somewhat  undu- 
lated by  the  incremental  lines ;  periphery  rounded,  base  flattened  and  even  a 
little  concave  between  the  pillar  and  the  periphery ;  aperture  large,  subquad- 
rate,  the  pillar-lip  thin,  not  reflected,  but  with  a  wash  of  callus  from  the  body 
laid  over  the  upper  end;  umbilicus  imperforate.  Alt.  of  young  shell  10; 
diam.  16.5  mm.;  max.  Ion.  of  shell  17  mm.;  ma.x.  lat.  of  adult  43.75;  alt. 
20  mm. 

This  fine  large  species  appears  to  be  quite  rare  in  the  Pliocene,  ami  is  the 
forerunner  of  such  species  as  .V.  inacitlatus  of  the  recent  fauna. 

Subgenus  Eunaticina  Fisclier. 

Eunaticina  Fischer,  Man.  Conchyl  ,  p.  768,  18S5. 
Sigatica  Meyer,  Cincin.  Journ.  Nat.  Hist.  18S6. 
Nalicina  Gray,  1842,  not  of  Guilding,  1834. 

Sigaretus  lEunaticinai  Conradii  Dall. 

jVarica  mississippietisis  Coin.,  Journ.  Acad.  Nat.  Sci.  Pliila.,  2d  Ser.  i.  p.  113,  pi.  ii,  fig.  s, 
1848. 

Vicksburg  Eocene  of  Mississippi. 

The  shell  figured  under  the  name  of  .Xnricn  by  Conrad  is  a  well-defineit 
Ennaticina,  and  since  there  is  already  a  Signrctus  ///iss/ss/'/y/'ici/s/s  of  the  same 
author,  I  propose  for  this  one  the  name  of  Coiiradii. 

Sigaretus  (Eunaticina)  carolinensis  Dall. 
Eiinalicina  carolinensis  Dall,  Rep.  Blake  Gaslr.,  p.  297,  1889. 

Pliocene  of  the  Caloosahatchie  beds,  Florida,  Dall  ;  and  living  off  the 
coast  of  North  Carolina  in  6^  to  124  fathotns,  U.  S.  Fish  Commission. 

The  fossil  .specimens  differ  from  the  recent  ones  only  in  having  fewer 
spiral  striae  ju.st  in  front  of  the  suture,  but  this  is  a  very  inconstant  character, 
and  only  two  specimens  of  the  fossil  have  been  collected,  so  there  is  no  reason 
to  doubt  their  identity. 

Another  species  of  the  group  still  found  living  in  shallow  water  on  the 
west  coast  of  P'lorida  is  Eunaticina  scmisulcata  Gray  ( 1-  /wv/// Simp).  It  is 
not  yet  known  as  a  fossil.  In  the  Eocene  we  have  .S".  {Eunaticina)  Boettgeri 
Meyer  and  Aldrich,  and  .V.  Clarkcanus  Aldrich,  the  former  from  Newton  and 
Lisbon,  Miss.,  the  latter  from  Choctaw  Corners  and  Ilatchetigbee  IJlufif, 
Ala.  From  the  Miocene  of  Sapote,  Costa  Rica.Gabb  has  described  a  Natica 
sculpturata  which  probably  belongs  hereabouts. 

On  the  western  coast  there  are  Sigaretus  scopulosus  Conrad,  Astoria,  and 
S.  obliqua  Gabb.  Lysis  Gabb,  which  has  been  supposed  to  belong  in  tliis 
vicinity,  is  perhaps  more  likely  to  be  related  to  Fossarus.  In  the  transitional 
Chico-Tejon  beds  there  are  a  good  many  species  related  to  Sigaie/iis,  etc. 
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Superfamily  DOCOGLOSSA. 

Family  ACM/EI D.l',. 

Genus  ACM^A  Eschscholtz. 

Acmaea  punctulata  Gnieliii. 

Patella  puncltilala  Gmel.,  Syst.  Nat.  xiii.  p.  3705. 

Acmaa  puuctulata  Dall,  Bull.  37  U.  S.  Nat.  Miis.,  p.  156,  18H9;  Pilsbry,  in  Tryon  Man.  .\iii. 
PP-  37-S,  pl-  5,  figs-  99.  100,  1-6,  n-13,  1S91. 

Pliocene  of  the  Caloosahatchie,  Dall,  rare  ;  li\ing  fioni  the  I'lorida  Keys 
southward  througli  the  Antilles. 

This  is  the  A.  pustiilata  Helb.,  A.  cubajiiana  of  Orbign)',  A.  coiifusa  and 
pulcherriina  of  Guilding.  It  is  the  only  true  limpet  yet  discovered  in  the 
Atlantic  Pliocene,  and,  in  fact,  as  far  as  I  know,  from  our  whole  Tertiary 
period,  though  A.  tcstiidinalis  Linne,  Lcpcta  cceca,  and  possibly  Aancea  fulva 
Fabr.,  are  known  from  Post-Pliocene  beds  in  the  northern  portion  of  the 
continent. 

Superfamily  RHIPIDOGLOSSA. 

Family  PHASIANELLIU/P:. 

Genus  PHASIANELLA  Lamarck. 

Phasianella  pulchella  C.  li.  Adams. 

Turbo pulchellus  Ads.,  Synop.s.  Sh.  Jamaica,  Proc.  Bost.  Soc.  Nat.  Hist.  ii.  p.  7,  1845. 

Phasianella  hrevis  Adams,  not  of  Orbigny. 

Phasianella  pulchella  Dall,  Blake  Report  Gastr.,  p.  351,  1889. 

Pliocene  of  the  Waccamaw  River  at  Tilly's  Lake,  South  Carolina,  John- 
son ;  living  in  the  Antilles  and  the  P^lorida  Keys,  and  northward  to  Cedar 
Keys,  West  Florida. 

The  young  have  quite  a  strong  umbilical  rib,  which  sometimes  results  in 
a  small  sulcus  at  the  margin  of  the  aperture,  and  in  the  fossils  gives  them  an 
aspect  which  at  first  seems  quite  different  from  Phasianella.  But  this  feature 
is  exceptional  and  not  ])ersistent  in  the  same  individual. 

Phasianella  brevis  Orbigny. 

Phasianella  brei-is  Orb.,  Moll.  Cuba,  ii.  p.  79,  pl.  .\x.  tigs.  19,  21,  1842,  not  of  Adams,  1S50  ; 
Dall,  Bull.  37  U.  S.  Nat.  Mus.  p.  158,  pl.  19,  fig.  10  b,  1889. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  i'lorida.  Burns;  living 
from  Cape  Hatteras  to  Martinique  in  moderate  depths  of  water. 

This  species  will  undoubtedly  be  found  in  the  Pliocene  of  the  Caloo.sa- 
hatchie  when  thoroughly  searched.  It  agrees  in  all  respects  with  the  recent 
shells,  passing  through  the  same  series  of  variations,  and  even  possessing  the 
same  color-pattern,  as  indicated  by  the  surface-erosion  of  the  shell,  where,  as 
is  well  known,  the  spots  originally  occupied  by  dark  color-markings  decay 
before  the  rest  of  the  surface. 
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Phasianella  afBnis  C.  B.  Adams. 
Phasianella  affinis  C.  B.  Adams,  Contr.  Conch.,  p.  67,  1S50. 

Older  Miocene  of  the  Chipola  beds,  with  the  last  species,  living  on  the 
coast  of  Honduras  and  in  the  Antilles,  Simpson,  Adams,  etc. 

This  species  is  in  the  same  position  as  the  last,  and  will  probably  be  found 
in  the  Pliocene  at  some  future  time,  though  it  is  possible  that  the  influx  of  cold 
water  at  the  beginning  of  the  Chesapeake  or  later  Miocene  drove  the  species 
so  far  south  that  it  never  recovered  its  lost  ground.  It  has  not  been  found  as 
yet  in  the  Florida  Keys,  and  its  most  northern  continental  station  yet  reported 
is  on  the  coast  of  Honduras.  The  color-pattern  is  the  same  in  both  the  recent 
and  fossil  shells. 

Phasianella  unibilicata  Orbignj'  is  found  in  the  older  Miocene  of  Bowden, 
Jamaica,  as  well  as  in  the  recent  fauna.  /'.  conipta  Gould  is  reported  from  the 
Post-Pliocene  of  the  Pacific  Coast. 

Family    TURBINIDtE. 
Genus  TURBO  Linn6. 
Section  Senectus  Swainson. 
Turbo  crenorugatus  Heilpriii. 
T.  crenorugatus  Hp.,  Trans.  Wagner  Inst.  i.  p.  113,  pi.  16,  f.  54,  1887. 

Orthaulax  bed  at  Ballast  Point,  Tampa  Bay,  in  the  older  Miocene,  Will- 
cox,  Burns  and  Dall. 

This  shell,  from  the  descriptions,  should  be  allied  to  7",  doiniiiicensis  Gabb, 
a  species  of  the  same  geological  age  described  in  1873,  but  not  figured,  from 
the  Miocene  of  Santo  Domingo.  It  must  reach  a  much  larger  size  than  that 
of  the  specimen  described  by  Heilprin,  since  I  have  an  operculum  obtained  by 
Mr.  VVillcox  which  measures  31  mm.  in  greatest  diameter.  The  operculum 
is  somewhat  concave,  showing  more  than  si.x  whorls  on  the  inner  side,  and  on 
the  outside  is  rather  evenly  convex,  with  a  fine  superficial  granulation. 

Turbo  castaneus  Gnu-liii. 
Turbo  castaneus  (Gmelin,  1788),  Pilsbry,  Man.  Condi.  .\.  p.  203,  1888. 

Pliocene  marl  of  the  Caloosahatchie  River  and  Shell  Creek,  Florida,  Dall 
and  Willcox  ;  Post-Pliocene  marl  of  Volusia  Co.,  Fla.,  Wright;  living  on  the 
coast  from  Cape  Hatteras,  N.  C,  to  Trinidad,  West  Indies,  in  various  depths 
from  near  25  to  295  fathoms,  U.  S.  Fish  Commission,  lUnijiliill,  and  others. 

Turbo  castaneus  var.  crenulatus  Gniel. 

This  has  the  same  range  as  the  preceding  in  time,  but  is  more  commonly 
found  in  shallower  water  in  the  present  .seas,  for  the  most  i)art  from  low-water- 
mark to  30  fathoms. 

This  species  varies  in  the   Pliocene  as  it  does  in  the  present  fauna.     The 
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operculum  varies  consitlerably  in  different  individuals.  As  a  rule,  it  is  not 
evenly  convex  and  smooth,  as  usually  figured.  Such  a  form  I  have  observed 
only  on  a  few  occasions.  Usually  the  inner  side  of  the  operculum  is  nearly 
flat,  the  outer  side  convex,  with  a  wide,  flat  subspiral  margin  sharply  impressed, 
and  extending  for  three-fourths  the  circumference  around  the  central  con- 
vexity. This  latter  is  also  obscurely  spiral,  with  a  dimple  or  depression  over 
the  nucleus,  where  there  is  also  usually  a  brown  stain.  At  times  there  seems 
to  be  a  deposition  of  callus  over  all  this,  and  when  that  occurs  the  features 
above  described  are  masked  or  obscured,  but  nine  out  of  ten  opercula 
which  I  have  examined  show  the  above-mentioned  features,  forming  a  transi- 
tion to  Callopoiiia  quite  as  marked  as  that  presented  by  7.  Spenglcriaims. 

.Section   Callopoma  Gray. 

Turbo  rhectogTammicus  n,  s. 

Plate  I.S,  figures  S  a,  ii. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Uall  and 
Willcox. 

Shell  large,  compact,  rounded,  with  a  rather  elevated  ape.x  and  about 
seven  whorls.  Some  specimens  show  a  mottled  color-pattern  of  small  white 
spots  on  a  reddish  ground  not  unlike  the  pattern  observable  in  some  speci- 
mens of  T.  crenulatus  Gmelin,  but  the  majority  of  the  fossils  have  lost  all  their 
color.  The  first  ^^w  turns  when  perfectly  preserved  are  flat  or  concave  above, 
strongly  keeled  at  the  periphery,  with  the  suture  some  distance  below  the 
keel ;  remainder  of  the  whorls  spirally  sculptured  with  rounded  costse,  which 
increase  by  intercalation  as  the  shell  enlarges,  and  preserve  their  relative  sub- 
ordination in  size,  so  that  on  the  last  whorl  there  are  spirals  of  three  or  four 
sizes  ;  the  ridge  next  the  suture  is  particularly  strong,  and  the  upper  surface 
of  the  whorls  in  front  of  it  is  slightly  constricted  ;  the  suture  is  distinct,  but 
not  channelled  ;  across  the  spiral  sculpture  the  incremental  lines  are  elevated 
into  fine  lamellae,  which  are  most  strongly  marked  between  the  ridges,  though 
when  perfectly  preserved  the  whole  surface  bears  them  ;  the  spiral  in  front  of 
the  suture,  in  the  early  whorls,  is  occasionally  beaded,  but  as  a  rule  the  spiral 
sculpture,  except  as  cut  by  incremental  lines,  is  plain  and  uniform  ;  the  base 
is  rounded,  sculptured  like  the  upper  surface;  pillar  broad,  excavated,  with  a 
prominent  fasciole  bounding  the  small,  deep  subcylindrical  umbilicus,  but  not 
extended  into  a  point  below  the  aperture  ;  outer  lip  thin,  body  with  a  moderate 
callus,  grooved  near  the  suture;  throat  without  lirje,  aperture  evenly  rounded. 
Alt.  46  ;  ma.x.  diam.  47  mm. 

Operculum  recalling  that  of  C.fluctuosnm  Wood  in  its  main  features,  ex- 
cept that  the  narrow  lirulae  outside  of  the  principal  spiral  ridge  are  absent, 
and  the  space  is,  as  it  were,  terraced  up  to  that  ridge,  while  the  whole  outer 
surface  of  the  operculum  is  covered  with  irregularly  disposed,  often  prickly, 
pustules. 
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This  fine  species  is  rather  abundant  in  the  Shell  Creek  Pliocene  and  not 
uncommon  in  the  Caloosahatchie  marl.  In  some  respects  it  is  intermediate 
between  the  sections  of  Turbo  now  recognized,  and  between  Turbo  proper  and 
Astralmni.  Its  nearest  relative  is  a  species  now  living  on  the  western  coast 
of  Mexico,  but  it  is  also  akin  to  both  the  Floridian  species  of  Senectns. 

Genus  ASTRALIUM  Link. 
Subgenus  Lithopoma  Gray. 
Astralium  (Lithopoma)  chipolanum  n.  s. 
Plate  iS,  figure  6  a. 
Older  Miocene  of  the  Chipola  group,  in  the  lower  bed  at  Alum   Bluff. 
Cliattahoochee  River,  Florida,  Burns. 

Shell  small,  elevated-trochiform,  with  flattened  sides  and  base  and  seven 
or  eight  whorls  ;  nucleus  minute,  the  first  two  or  three  whorls  flattened  above, 
coiled  in  a  single  plane,  then  taking  on  the  adult  iiabit  in  the  remainder  of 
the  shell  ;  periphery  keeled,  the  carina  furnished  with  ten  or  twelve  triangular, 
imbricate  spinose  projections,  underneath  which  the  sutuie  is  closely  ap- 
pressed ;  above,  between  the  suture  and  the  periphery,  are  five  low  spiral, 
beaded  bands,  between  which  are  single  smaller  intercalary  threads,  all  of 
which  march  straight  around  the  whorl  without  fluctuation  ;  on  the  base  be- 
tween the  periphery  and  pillar  are  about  eight  beaded  spirals,  alternated  in 
strength  ;  across  the  spiral  sculpture,  obliquely,  especially  toward  the  apex, 
run  well-marked  but  not  lamellose  incremental  lines;  pillar  narrow,  arched, 
with  a  faint  groove  behind  it,  terminating  in  one  or  two  feeble  tubercles  ; 
aperture  rounded  quadrate,  outer  lip  thin,  body  with  a  wash  of  callus.  Alt. 
1 1.5  ;  max.  diam.  i  i.o  mm. 

This  interesting  little  shell  is  without  doubt  the  forerunner  of  the  follow- 
ing species,  but  differs  from  it  and  from  all  the  recent  forms  in  the  low  recti- 
linear sculpture  and  the  absence  of  any  plications  on  the  side  of  the  whorl 
except  at  the  periphery.     The  operculum  is  unknown. 

Astralium  1  Lithopoma)  precursor  n.  s. 
I'late  18,  figure  8. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Florida. 

Shell  elevated,  subacute,  eight-whorled  ;  nucleus  small,  smooth,  of  a  single 
whorl  ;  subsequent  whorls  sculptured  with  numerous  subcqual,  flexuous, 
spiral  threads,  with  narrower  interspaces,  cros.sed  obliquely  by  numerous 
elevated,  imbricated  incremental  lamellae,  so  close-set  that  the  entire  surface 
when  intact  is  densely  scaly  with  minute  flexuous,  irregular  scales ;  at  right 
angles  to  the  incremental  lines  the  surface  of  the  whorl  is  plicated  from  the  suture 
forward  with  low  irregular  ridges,  which  frequently  fail  before  reaching  the 
periphery,  and  vary  in  number  as  well  as  in  strength,  generally  being  more 
numerous  than  the  peripheral   nodules  ;  pciiphcry  rounded,  pinched   up  into 
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numerous  (12  to  18)  sqiiarisli  nodules,  with  their  vertical  axes  the  longer,  over 
w  hich  the  smaller  sculpture  is  continuous,  anil  above  which  the  whorl  is  some- 
what contracted  ;  base  flattish,  with  four  to  six  principal  spirals  and  a  narrow, 
elevated  fasciole  around  the  pillar,  the  whole  covered  densely  with  imbricated 
lamella.'  like  those  of  the  spire;  pillar  arched,  narrow,  with  a  groove  behind 
it,  and  bituberculate  at  the  base;  aperture  rounded  quadrate,  simple  inside, 
the  outer  margin  somewhat  crenulated  by  the  sculpture;  the  periphery  of  the 
whorls  overhangs  the  suture,  and  its  nodules  are  rarely  spinose  except  near 
the  apex.     Alt.  of  shell  35  ;   max.  diam.  38  mm. 

Operculum  with  the  inner  side  flat  and  exhibiting  four  or  five  whorls  with 
an  impressed  line  parallel  with  the  suture  ;  the  outer  side  convex,  with  a  deep 
pit  over  the  nucleus  and  the  remainder  of  the  surface  showing  six  or  seven 
strong  spiral,  granular  ribs  separated  by  narrower,  deeply-cut  grooves,  termi- 
nating at  the  surface  of  increment. 

This  species,  while  e.Khibiting  in  general  much  such  a  sculpture  as  A. 
Olfcrsi  Phil.,  is  really  more  closely  related  to  A.  avuricanuin,  to  which  I  was  at 
first  disposed  to  refer  it  as  a  variety.  The  operculum  found  associated  with 
it  is,  however,  entirely  different  from  either  and  more  like  that  of  Callopoiiia. 
There  is,  of  course,  a  possibility  that  this  operculum  belongs  to  some  undis- 
covered species  of  Turbo,  though  this  seems  unlikely,  as  the  strata  have  been 
so  carefully  searched.  As  far  as  the  shell  is  concerned,  the  average  A.  pre- 
cursor differs  from  A.  americanum  by  a  more  elevated  and  acute  spire,  b\-  the 
flat  rather  than  concave  excavation  of  the  upper  surface  of  the  whorls,  by  its 
more  profuse  and  prominent  surface-imbrication,  by  its  coarser,  more  Olfcrs- 
like  plications  and  peripheral  nodes,  by  its  narrower  and  less  elevated  umbili- 
cal fasciole  without  marked  radiate  sculpture,  and  by  the  smaller  proportion 
of  whorls  with  a  spinose  periphery  to  those  which  are  nodulose.  It  would 
not  be  impossible  to  find  .specimens  ol  A.  americanum  in  which  the  characters 
above  mentioned  are  singly  approached,  but  on  the  whole  the  combinations 
are  different,  and  there  is  no  trouble  in  discriminating  by  the  general  aspect 
between  the  specimens  of  the  recent  and  of  the  Pliocene  fauna. 

Astralium  sp.  indet. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  l-lorida,  l?iuns. 

Several  specimens  of  a  young  Astralium  were  collected  by  Mr.  Burns 
from  the  Chipola  beds  which  are  not  the  young  o^  A.  cliipolaiium.  They  have 
four  whorls,  which  are  rather  depressed,  and  carry  at  the  periphery  eight 
rather  long  and  slender  imbricated  spines  ;  the  upper  surface  just  in  front  of  the 
suture,  which  is  overhung  by  the  preceding  whorl,  is  pinched  up  or  fluted  with 
a  number  of  short  folds,  forming  a  sort  of  band  on  the  upper  margin  of  the 
uhorl ;  in  front  of  this  the  surface  is  more  or  less  covered  with  oblique,  close- 
set,  imbricated  lamella-,  crossed  by  three  or  four  fine  spiral  lines  ;  the  base  is 
flattish,  with   four  or  five  spiral,  elevated,  sometimes  beaded,  lines,  and   the 
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umbilical  carina  is  marked  by  two  coarsely  beaded  spirals,  the  whole  crossed  by 
ele\ated,  sometimes  imbricated,  radiating  lines  in  harmony  with  the  lines  of 
growth.  The  base  recalls  that  of  A.  longispina  Lam.,  but  the  upper  surface  is 
quite  different  from  that  species.  The  specimens  are  about  5  mm.  in  greatest 
diameter  and  3.5  mm.  high.  I  liave  thought  it  best  not  to  appl\-  a  name  to 
these  specimens,  though  they  evidently  represent  a  wtw  species. 

Genus  COLLONIA  Gray. 

Col/oiiid  Gray,  in  Figs,  of  Moll.  An.  iv.  p.  87,  i.Sso,  type  Dclphiiiula  margiiiata  Lam. 
Tuba  Gray,  P.  Z.  S.  1847,  p.  144.     Not  of  Lea. 

Collonia  Gray,  Guide  Moll.,  i.  p.  143,  1847;  Carpenter,  Proc.  Cala.  Acad.  Sci.  iii.  p.  175, 
1864.     Not  of  H.  and  A.  Adams,  Gen.  Rec.  Moll.  i.  p.  396,  1S54. 

The  fluctuations  of  the  synonymy  of  this  group  have  been  recapittilated 
by  Carpenter  as  above  cited.  The  shells  typified  by  Dc/phiiui/a  iiiarginatti 
Lam.  carry  the  name.  The  species  here  figured  and  described  have  not 
afforded  any  specimens  of  the  operculum,  but  they  agree  exactly  in  general 
character  and  especially  in  the  features  of  the  aperture,  and  I  do  not  doubt 
their  pertinence  to  the  genus  as  above  restricted. 

The  singular  umbilical  rib  is  reproduced  in  the  young  of  sundry  species 
of  Omphaliits,  from  the  adult  of  which  the  same  parts  are  markedly  different. 

I  have  not  seen  the  operculum  of  the  Parisian  shell,  and  confess  to  some 
suspicion  as  to  the  combination  of  a  thick,  heavy  calcareous  operculum  like 
that  of  Callopoma  with  the  comparatively  thin  shell  to  which  it  has  been  as- 
signed. But  for  the  present  I  shall  leave  the  group  where  Gray  placed  it, 
although  its  relations  appear  to  be  much  more  directly  with  such  Trocliidce  as 
Omplialiiis,  or  with  the  Cj'c/ostrcmafidts,  judging  by  the  shell  alone. 

The  group  appears  first  in  the  Claibornian,  if  I  have  correctly  estimated 
the  small  species  here  described  from  thence.  It  also  existed  in  the  Chipola 
Older  Miocene,  disappeared  during  the  Chesapeake  refrigeration  of  these 
shores,  and  reappeared  in  the  warmer  Pliocene.  No  recent  species  are  yet 
known  from  America. 

The  general  form  of  the  shells  of  this  genus  is  more  like  an  elevated 
Cyclostrcma  than  a  heavy  turbinate  Oinphalius,  and  the  outer  lip  is  expanded 
and  slightly  thickened.  The  shell  is  small  and  relatively  thin  compared  with 
Oinpha/iiis.  The  sulcus  in  the  lip  and  the  peculiar  umbilicus  forbid  its  asso- 
ciation with  Cylostrcina,  and  the  thickened  and  reflected  lip  distinguishes  it  from 
Solariella.  It  may  perhaps  bear  to  Callopoma  somewhat  such  a  relation  as 
Solandcria  does  to  Gibbiila.  From  Conradia  it  is  separated  easily  by  its  thick- 
ened and  reflected  lip  ;  and  from  Haplococltlias,  otherwise  verj-  similar,  by  its 
umbilical  characters. 

Collonia  elegantula  n.  s. 
Plate  19,  figures  3,  4. 
Newer  Miocene  of  the  Cape  Fear  River,  North  Carolina?  Johnson  ;  I'lio- 
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cene  of  the  Caloosaliatchie  beds,  Dall  :  and  the  Myakka  Iviver  and  Sliell 
Creek,  Willcox. 

Shell  small,  rather  elevated,  with  a  smooth,  one-whorled,  minute  nucleus 
and  three  subsequent  spirally  sculptured  whorls;  whorls  shouldered  bj' a 
more  or  less  evident  obtuse  keel  above,  obsolete  toward  the  aperture  ;  early 
whorls  more  coarsely,  later  ones  finely  evenly  spirally  grooved  above  and  be- 
low ;  base  amply  rounded  ;  umbilicus  very  minute,  margined  by  a  stout 
rounded  striated  rib  :  aperture  rounded,  pillar  broad,  arched,  sulcate  at  the 
base  opposite  the  umbilical  rib,  with  a  prominent  pustule  above  and  a  smaller 
one  below  the  sulcus  ;  outer  lip  reflected  and  thickened  in  the  adult,  smooth 
within,  joined  to  the  pillar  by  a  thin  callus  in  the  adult.  Alt.  4.25  ;  max. 
tliam.  4.5  mm. 

The  specimen  from  the  Cape  Fear  Ri\er  may  possibly  have  been  derived 
from  adjacent  Pliocene  beds.  Some  young  specimens  show  a  considerably 
coarser  spiral  sculpture  than  the  majority  of  individuals,  but  there  are  mter- 
tnediate  gradations. 

Collonia  radiata  n.  s. 
Plate  19,  figures  6,  7,  8. 

Pliocene  marl  of  the  Caloosaliatchie  ;  a  single  specimen  collected  by  W. 
11.  Dall. 

Shell  small,  the  (immature)  type  of  about  three  whorls;  the  nucleus 
small  and  smooth,  the  second  whorl  radiately  ribbed  above,  and  the  remainder 
of  the  spire  smooth  except  for  fine  spiral  grooving  only  visible  under  a  glass; 
periphery  with  a  strong  keel  against  which  the  suture  is  laid  ;  base  strongly 
radiately  ribbed  ;  umbilicus  small,  with  prominent  rounded  overhanging  rib 
as  its  boundar)-  ;  aperture  (immature)  rounded,  with  the  edge  modified  by  the 
sculpture.     Alt.  1.2  ;   max.  diani.  2.0  mm. 

This  extremelj-  elegant  little  shell  is  immature,  but  seems  to  have 
assumed  most  of  its  adult  characteristics  except  around  the  aperture.  It  can- 
not be  mistaken  for  any  other  species,  owing  to  its  marlced  peculiarities. 

Collonia  chipolana  11.  s. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  Florida,  Burns. 

Shell  small,  resembling  a  young  specimen  of  C.  elcgantula,  but  with  much 
finer  sculpture,  rounder  whorls,  no  tabulation  at  the  shoulder,  a  less  promi- 
nent projection  where  the  umbilical  rib  impinges  on  the  aperture,  and  a  decid- 
edly thinner  and  smaller  shell.  There  are  about  four  whorls,  which  do  not 
complete  the  growth,  as  the  unique  specimen  is  immature;  they  are  rounded, 
with  a  distinct  suture  and  finely  spirally  striated  ;  the  aperture  resembles  in 
a  general  way  that  of  a  young  C.  elcgantiila.  Alt.  of  shell  2.2  ;  max.  diam. 
2.0  mm. 

The  shell,  though  immature,  is  an  unmi.stakable  Collonia,  and  I  have 
described  it,  lest  it  should  be  lost  sight  of,  being  the  only  repre.sentative  of  the 


388  TRANSACTIONS    OF    THE    WAGNER    FREE 

group  in  the  Cliipola  Miocene.     I  prefer  to  wait  for  the  reception  of  an  adult 
specimen  before  figuring  the  species. 

CoUonia  claibornensis  n.  s. 
Plate  22,  figure  26. 

Eocene  of  the  Claiborne  sands  horizon,  at  Claiborne,  Ala.,  l^urns  ;  a 
single  example. 

Shell  small,  turbiniform,  spirally  sculptured,  of  four  whorls  ;  upper  whorls 
with  small,  alternated  spirals,  of  which  one  larger  than  the  rest  partly  tabulates 
the  whorls  in  front  of  the  suture;  periphery  rounded,  also  the  base,  both 
evenly  spirally  threaded,  the  interspaces  obliquely  cut  by  regularly  spaced  in- 
cremental lines  ;  umbilicus  closed,  umbilical  rib  wide,  strong,  not  very  elevated  ; 
marginal  sulcus  at  the  pillar  distinct,  aperture  rounded,  margin  thickened  and 
slightly  expanded.     Alt.  3.5  ;  max.  diam.  3.25  mm. 

The  specimen  had  been  broken  before  reaching  maturity,  which  has 
somewhat  affected  the  growth  of  the  umbilical  \\h.  The  umbilicus  itself  is 
closed,  but  the  form  and  character  of  the  shell  on  the  whole  are  so  strikingly 
similar  to  the  younger  stages  of  CoUonia  clcgantula  that  I  have  little  if  any 
doubt  as  to  its  generic  place. 

Family  TR0CHID.€. 

Genus  CHLOROSTOMA  Suainson. 

Subgenus  Omphalius  Philippi. 

Chlorostoina  Swainsoii,  Malac,  p.  350,  1S40  (in  part). 
Motiilea  and  Liotrochus  sp.  Conrad,  Proc.  Acad.  Nat.  Sci.  1S62,  p.  569. 
Moiiodonta  sp.  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  C,  p.  116,  1856. 
Turbo  sp.  Heilprin,  Trans.  Wagner  Inst.  i.  p.  113,  1SS7. 

Though  some  of  the  American  species  of  this  group  approach  Monilca 
in  appearance,  there  can  be  little  doubt  that  these  merely  represent  in  Chloro- 
stoina the  result  of  the  same  dynamic  influences  which  in  the  e.xotic  Gibbula 
have  resulted  in  the  evolution  of  Monilca. 

Chlorostoma  (Omphalius)  exoletum  Conrad  sp. 

Plate  17,  figures  4,  4  a. 

Monodonta  exoluta  {sic)  Conr.,  Proc.  Acad.  Nat.  Sci.  i.  p.  309,  1.S43  ;  Monilia  do.  Coiir., 

Proc.  for  1862,  p.  569,  1863  (error  typogr.  for  exoleta). 
Turbo  heliciformis  Heilprin,  Trans.  Wagner  Inst.  1.  p.  113,  pi.  16,  fig.  55,  1S87. 

Older  Miocene  of  the  Orthaulax  bed,  Ballast  Point,  Tampa  Bay,  VVillcox 
and  Burns  ;  and  the  equivalent  stratum  at  Alum  Bluff,  Chattahoochee  River,  W. 
Fla.,  Burns  (var.  litnatuni)  ;  Newer  Miocene  or  Chesapeake  beds  on  the  Cape 
Fear  River,  at  Mrs.  Purdy's  marl-beds,  Johnson  ;  at  the  Natural  Well,  Duplin 
Co.,  N.  Car.,  Burns  ;  and  at  Shell  Branch,  near  Darlington,  S.  Car.,  Burns. 

This  species,  somewhat  variable  within  certain  limits,  does  not  appear  in 
the  Caloosahatchie   Pliocene  nor  in  the  recent  fauna.     It  is  rather  luiifornily 
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spirally  threaded  with  articulated  light  and  dark  color-markings  on  the 
threads.  Some  specimens  show  a  fine,  sharp  secondary  striation,  but  this  is 
not  a  constant  character.  It  is  not  impossible  that  Monodonta  Kialiwalunsis 
of  Tuomey  and  Holmes  is  merely  a  rather  elevated  specimen  of  this  species, 
but  I  have  had  no  opportunity  to  compare  with  the  type. 

Chlorostoma  lexoletum  var.  ?l  limatum  Dall. 

Older  Miocene  of  the  lower  bed,  at  Alum  Bluff,  and  one  mile  below 
Bailey's  Ferry  on  the  Chipola  River,  Florida. 

This,  which  may  prove  with  more  material  to  be  a  distinct  species,  differs 
from  C.  exolciuin  by  its  nearly  smooth  surface,  and,  in  the  young,  by  having 
one  or  two  keels  near  the  periphery,  which  are  the  more  prominent  from  the 
general  smoothness  of  the  shell  ;  and  a  somewhat  smaller  umbilicus  bounded 
by  a  strongly  annulated  or  transver.sely  wrinkled  rib;  the  shell  is  on  the 
whole  more  depressed  than  cxolctuiii,  but  has  similar,  though  fewer,  lines, 
articulated  with  dark  and  light  color.  The  most  nearh'  adult  specimen 
measures  7  mm.  high  by  about  9.5  mm.  in  greatest  diameter.  It  is  a  variation 
from  cxokiiini  in  tlie  direction  of  C.  fasciatuni  Born. 

Chlorostoma  (Omphalius)  fasciatum  Born. 
Troclius  fascialiis  Born,  Mus.  Cces.  Vind.  p.  331,  pi.  12,  figs.  3,  4. 

Pliocene  of  the  Caloosahatchie  beds,  Willcox  and  Dall ;  recent  in  the 
Antilles,  the  Florida  Keys,  and  the  west  coast  of  the  Gulf  of  Mexico  as  far 
north  as  Te.xas. 

This  elegant  shell  appears  well  developed,  and  with  its  color-pattern 
almost  perfectly  preserved,  in  the  Caloosahatchie  Pliocene.  A  feature  not  com- 
monly noted  in  the  descriptions,  yet  frequently  conspicuous  in  the  young, 
especially  when  fossil,  is  the  deep  grooving  parallel  with  the  umbilical  ribs. 
Something  of  this  sort  is  occasionally  present  in  the  young  of  all  the  species 
of  Oinplialius,  though  the  grooving  varies  a  good  deal  in  intensity,  and  may  be 
entirely  absent.  When  present  in  force,  it  would  be  just  the  thing  to  entrap 
some  inexperienced  student  into  the  creation  of  a  "  new  genus." 

Genus  GIBBULA  Risso. 

Gibbula  americana  n.  s. 

Plate  22,  figure  32. 

Chesapeake  Miocene  of  Duplin  County,  North  Carolina,  Burns. 

Shell   small,  turbinate,  of  five  whorls  ;    nucleus   small,  smooth  ;    whorls 

sculptured  spirally  by  (on  the  last  whorl  about  a  dozen)  larger  primary  and 

smaller  intercalary  rounded  threads,  and  by  numerous  regularly-spaced,  rather 

close-set,  elevated  incremental  lines,  most  conspicuous  in  the  interspaces  ;  one 

or  two  of  the  primaries  near  the  periphery  are  slightly  larger  than  the  rest, 

otherwi.se  the  whorls  are  evenly  rounded;  suture  di.stinct;    umbilicus  small. 
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deep,  vertically  striated;    aperture   rounded,  outer  lip  simple;   body  with  a 
thin  callus,  pillar  slightly  thickened.     Alt.  4.5  ;  max.  diam.  4.6  mm. 

This  neat  little  shell  has  the  characteristic  aspect  of  Gi6i>n/a,  being  more 
porcellanous  than  pearly,  with  faint  indications  of  flammular  color-markings 
on  the  spire.  It  is  difficult  in  a  figure  to  express  the  distinction  between  this 
and  a  Cyclosireiiia  or  small  Margarita,  as  it  is,  after  all,  largely  a  matter  of 
texture.  If  I  am  correct  in  my  identification  of  the  genus,  this  is  the  first 
record  of  its  occurrence,  recent  or  fossil,  on  our  Atlantic  coast,  though  there 
are  several  species  on  the  Pacific,  and  the  group  is  characteristic  of  the  Medi- 
terranean and  East  Atlantic  region.  I  have  therefore  selected  the  name 
anicricana  to  designate  the  species. 

Genus  CALLIOSTOMA  Swaiiisoii. 
Section   Calliostoma  s.  s. 

Umbilical  region  of  the  shell  imperforate. 

There  are  quite  a  number  of  species  of  this  genus  in  our  Mio-Pliocene 
strata,  which  will  no  doubt  be  considerably  added  to  with  more  thorough  ex- 
ploration. The  range  of  variation  in  the  Miocene  species  appears  to  be  much 
larger  than  is  commonly  the  case  with  recent  species.  This  feature  is  so 
marked  as  to  render  the  specific  limits  of  several  of  the  more  common  forms 
somewhat  doubtful.  The  species  here  enumerated  are  discriminated  accord- 
ing to  the  material  in  hand,  and  it  is  wholly  possible  that  a  larger  amount  of 
material  might  show  the  number  of  constant,  or  reasonably  constant,  forms 
to  be  larger  than  that  here  adopted ;  or  some  here  admitted  will  possibly  sink 
to  varietal  rank.  Quite  a  number  of  Conrad's  species  have  never  been  figured, 
and  his  types  cannot  in  most  cases  be  certainly  identified,  though  a  high 
degree  of  probability  attaches  to  most  of  the  identifications,  which  were  made 
by  the  aid  of  the  collection  of  the  Academy  of  Natural  Sciences,  in  which  the 
types,  so  far  as  they  have  been  preserved,  must  be  sought.  Those  of  H.  C. 
Lea's  paper  on  the  Virginia  Miocene  are  well  preserved,  but  many  of  those 
named  by  Conrad,  being  neither  numbered  nor  mounted  on  tablets,  have  been 
so  much  handled  that  a  shade  of  doubt  will  rest  on  the  authenticity  of  most 
of  them  forever.  In  order  to  clear  up  the  subject  a  little,  I  have  been  obliged 
to  review  all  the  species,  and  have  figured  several  of  the  old  ones  in  such  a 
way  as  to  render  them  identifiable,  which  they  can  hardly  be  said  to  have  been 
hitherto.  Conrad's  figures  are  often  extremely  bad,  and  his  diagnoses  un- 
fortunately brief  so  that  much  study  is  necessary  among  the  nearly  allied 
forms  to  determine  which,  if  any,  has  the  right  to  bear  the  name.  It  cannot 
be  said  that  the  present  determinations  are  infallible,  but  the  writer  has  used 
his  best  efforts  to  reach  the  truth. 

Calliostoma  philanthropus  Conrad. 

Plate  iS,  figure  9  a. 

Trochus philanthropus  Conr.,  Journ.  Acad.  Nat.  Sci.  vii.  p.  137,  1834  ;  Tiiomey  and  Holmes, 

Pleioc.  Fos.  S.  C,  p.  117,  pi.  x.wi.  fig.  2  ;  Kmmons,  Geol.  Rep.  N.  C,  p.  272,  fig.  167. 
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Zizyphinus  philanthropus  Conr.,    Proc.   Acad.   Nat.   Sci.    1S62,    p.  569;    Meek,   Checklist 
.Miocene  Fos.  U.  S.,  p.  15.  1S64. 

Miocene  of  CaK'crt  Cliffs,  Calvert  Co.,  and  Jones's  W'haif,  .St.  Mary's  Co., 
Md.,  Hums;  of  James  River,  Va.,  Conrad  ;  Petersburg,  Va.,  Lea;  near  York- 
town  at  various  localities,  Harris  and  Darton ;  Cape  Fear  River,  at  Mrs. 
Gtiion's  marl-bed,  Johnson  ;   Darlington,  S.  C,  Tuomey  and  Holmes. 

A  specimen  of  this  species  and  one  of  T.  Mitclielli  Conr.  were  found  in 
the  same  tray  at  the  Academy,  with  a  label  in  Conrad's  handwriting  bearing 
one  name  on  one  side  and  the  other  name  on  the  other  side  of  one  and  the 
same  slip  of  paper.  As  the  specimens  agree  with  the  traditionary'  identifica- 
tion of  the  two  species,  there  can  be  little  question  as  to  their  authenticity. 

This  is,  perhaps,  the  most  common  species  of  the  Virginia  Miocene,  and 
grows  to  the  size  of  19  to  20  mm.  high  and  wide.  The  most  usual  form  is  char- 
acterized by,  on  the  early  whorls,  three  subequal  beaded  spirals,  which  have 
much  wider,  smooth  interspaces,  in  which  a  single  plain  smaller  thread 
gradually  appears.  The  periphery'  is  squared,  or  even  channelled,  the  pos- 
terior angle  being  formed  by  a  strong,  plain  rib,  the  basal  angle  by  one  more 
feeble,  and  there  may  or  may  not  be  several  finer  threads  in  the  channel.  In 
old  specimens  the  channel  is  obsolete,  the  periphery  rounded  and  finely  spiral- 
ly threaded.  The  base  is  furnished  with  half  a  dozen  wide,  flattish  spirals 
outside  of  the  umbilical  region,  beyond  which  the  threads  are  smaller.  The 
umbilical  region  is  slightly  excavated,  but  imperforate.  The  suture  is 
appressed,  and  runs  on  the  basal  keel  of  the  periphery.  The  upper  part  of  the 
whorls  IS  subconcave  or  slightly  impressed.  The  beaded  spirals  sometimes 
lose  their  pustules,  that  thread  which  is  next  the  suture  behind  retaining  them 
longest.  Young  specimens  often  have  the  middle  of  the  base  smooth,  fiat, 
and  destitute  of  spirals. 

Calliostoma  philanthropus  var.  eliminatuni  Dall. 
I'late  iS,  figure  9. 

Newer  Miocene  of  the  Cape  Fear  River,  lohiison,  from  Mrs.  Guion's 
marl-bed. 

Shell  depressed  conic,  of  about  six  whorls  ;  nucleus  lost  in  the  speci- 
men ;  upper  surface  of  the  whorls  marked  by  a  single  beaded  raised  line  near 
the  posterior  suture,  and  by  another  not  quite  so  near  the  anterior  suture ;  on 
the  latter  the  beading  becomes  more  or  less  obsolete  on  the  last  whorl ;  be- 
tween the  two  beaded  lines  the  surface  is  concave  and  obscurely  spirally  striate  ; 
sutures  distinct ;  ba.se  somewhat  flattened,  not  umbilicate,  but  with  two  wavy 
or  beaded  strong  spiral  bands  about  the  umbilical  region  ;  outside  of  these 
are  four  others  successively  smaller  and  more  adjacent,  beyond  which  the  sur- 
face is  obscurely  striate  to  the  periphery ;  between  the  primary  lines  first  men- 
tioned the  interspaces  show  fine  intercalary  threads,  two  to  four  in  each  ;  um- 
bilical region  depressed,  callous;  pillar  short,  conca\ely  arched,  smooth  ;  outer 
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lip  broken  away  in  the  type.     Alt.  of  shell  13  ;  diameter  probabK-  about    15 
mm.  when  perfect. 

This  variety  differs  from  the  type  by  the  elimination  of  much  of  the  spiral 
sculpture,  by  the  beading  of  the  posterior  peripheral  keel  and  of  several  of  the 
spirals  near  the  umbilical  region,  and  the  absence  of  the  peripheral  channel. 
The  intercalary  threads  are  also  much  finer  and  more  numerous  and  the  shell 
more  depressed. 

Calliostonia  philanthropus  var.  basicum  Dall. 

Chesapeake  Miocene  of  Petersburg,  Va.,  H.  C.  Lea. 

This  variety  has  the  beading  very  prominent  on  all  the  spirals  of  the 
upper  surface,  the  posterior  peripheral  keel  very  strong  and  beaded,  the  spirals 
of  the  base,  to  the  number  of  six,  very  strong,  simple,  with  excavated  inter- 
spaces, sometimes  with  an  intercalary  fine  thread.  This  form  leads  directly 
toward  C.  Mitchelli  Conrad,  which,  in  its  typical  features  is  markedly  different 
from  the  typical  philantliropus.  In  fact,  it  is  almost  exactly  intermedia'te  be- 
tween the  two  forms. 

Calliostonia  i  philanthropus  var.  ?)  Conradianum  Dall. 
Plate  22,  figure  34. 

Chesapeake  Miocene  (of  Petersburg,  \'a.  ?)  collection  of  the  Academy  of 
Natural  Sciences  at  Philadelphia. 

Shell  large,  turbinate,  with  one  or  two  smooth  nuclear  and  eight  or  more 
subsequent  sculptured  whorls  ;  shell  above  the  periphery  slightly  excavated 
or  flattish,  the  periphery  marked  by  a  stout  sculptured  prominent  spiral  band 
in  the  earlier  whorls,  becoming  obsolete  on  the  last  whorl  and  a  half;  suture 
distinct,  wound  some  distance  below  the  periphery  ;  base  moderately  rounded, 
as  is  the  periphery  of  the  last  whorl ;  spiral  sculpture  of  (on  the  early  whorls 
about  three)  beaded  spiral  lines,  that  at  the  periphery  straplike,  with  the  bead- 
ing squarish,  those  above  narrow  and  with  the  beads  more  rounded  ;  these 
increase  with  the  growth  of  the  shell  by  intercalation,  the  intercalary  threads 
appearing  first  as  a  simple  elevated  line,  then  wavy  and  at  last  beaded  ;  between 
the  periphery  and  the  suture  in  front  are  one  or  two  more  smaller,  rippled 
lines,  which  in  the  last  whorl  or  two  become  divided  into  numerous  subcqual, 
fine,  somewhat  wavy,  elevated  lines,  merging  with  those  into  which  the  periph- 
eral band  becomes  similarly  modified,  so  that  the  finest  and  least  prominent 
.spiral  sculpture  of  the  shell  on  the  last  whorl  or  two  is  found  on  the  periph- 
ery ;  base  in  the  adult  with  similar  wavy,  somewhat  alternated  .spirals,  the 
primaries  gradually  increasing  in  size  toward  the  axis;  transverse  sculpture 
(jf  flexuous  incremental  lines,  rather  feeble,  and  most  noticeable  on  the  base; 
aperture  subquadrate,  oblique,  with  the  outer  lip  thin-edged  and  nearly  smooth 
within,  the  pillar  simple,  smooth,  concave,  with  a  moderate  fasciole  on  the 
base  behind  it,  but  no  pit  or  umbilicus;  the  body  with  a  thin  wash  of  callus. 
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Alt.  of  adult  shell  44;  max.  iliani.  of  ba.se  40;   min.  diaiii.  35  mm.;  alt.  of  the 
last  whorl  27  mm. 

The  early  portion  of  this  splendid  shell  recalls  in  its  sculpture  the  variety 
basicum,  with  which  it  almost  exactly  agrees,  but  the  base,  even  at  that  age,  is 
destitute  of  the  six  strong  subequal  spirals  which  characterize  that  form,  and 
the  adult  shell  is  many  times  larger  than  any  recorded  specimen  of  either  the 
t}'pical  philanthropits  or  any  of  its  varieties.  Yet  the  similarity  of  the  early 
whorls  is  so  striking  that  I  cannot  feel  confident  that  the  present  form  is  dis- 
tinct. It  may  be  that  most  of  the  specimens  of  philanthropus  hitherto  col- 
lected were  shallow-water  shells,  and  that  the  species  in  deeper  water,  as  in 
the  case  of  several  recent  species,  attained  a  much  larger  size  than  their  aver- 
age would  indicate.  The  specimens  from  which  this  description  was  drawn 
up  were  lent  to  the  writer  by  permission  of  the  Academy,  and  bear  no  label 
of  exact  locality,  or  name  of  collector.  They  are  merely  indicated  as  belong- 
ing to  the  "  Atlantic  Miocene"  of  the  United  States.  The  matrix  is  quite 
similar  to  that  of  specimens  from  Petersburg,  Va.,  and  they  may  have  been 
collected  there.  The  only  species  of  our  Eastern  fauna  at  all  comparable  with 
this  fine  shell  is  the  C.  Sayaniiin  Dall,  which  is  profoundly  umbilicated  and 
relatively  more  depressed. 

Calliostoma  Mitchell!  ConrRd. 

Trochus  Mitchelli  Conr.,  Journ.  Acad.  Nat.  Sci.  Phila.  vii.  p.  137,  1S34. 
Zizyphinus  MitcheUi  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  569,  1863. 

Chesapeake  Miocene  of  Yorktown,  Virginia,  and  Duplin  County,  North 
Carolina. 

This  fine  species  is  closely  related  to  C.  Ruffiuii  Conrad,  but  differs  by  its 
strong  spirals,  which  are  sharply  annulate  rather  than  beaded,  the  periphery 
being  marked  by  a  pair  of  especially  strong  ones,  the  anterior  of  which  be- 
comes buried  in  the  suture.  Although  described  more  than  half  a  century 
ago,  I  believe  this  handsome  shell   has  never  been  figured. 

Calliostoma  RufBnii  H.  C.  Lea. 
Trochus  Ruffinii  Lea,   Trans.  Am.   Phil.  Soc,  2d  Ser.   ix.  p.  40  (reprint),  pi.  37,  fig.  86, 

1845. 
Trochus  armillus  Lea,  op.  cit.  p.  38,  pi.  37,  fig.  8r,  1845. 
Trochus  torquatus  Lea,  op.  cit.  p   40,  pi.  37,   fig.   84,  fide  O.  Meyer,  Proc.  Am.  Phil.  Soc. 

XXV.  p.  137,  1888. 
Zizyphimcs  Ruffinii  Conr.,  Proc.  Acad.  Nat  Sci.  1862,  p.  569. 

Chesapeake  Miocene  of  Petersburg,  Va.,  Lea;  of  Yorktown,  G.  D. 
Harris  ;  Newer  Miocene  of  Cape  Fear  River,  N.  C,  at  Mrs.  Purdy's  marl-bed, 
Johnson;  Pliocene  of  the  Waccamaw  beds,  Waccamaw  River,  S.  Carolina 
(van),  Johnson. 

Several  of  the  Trochids  described  by  H.  C.  Lea  in  the  paper  referred  to 
are  unrecognizable  tips  of   larger  species,  or  specimens  so  young   as  to  be 
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uncharacteristic  ;  as  the  nuclear  portions  of  different  allied  species  are 
frequently  almost  identical  in  sculpture.  But  from  the  broken  type  of  his  T. 
Ruffinii  the  form  may  be  identified.  T.  armilhis  Lea  may  be  the  young  of 
philanthropus,  Mitchelli  or  Rtiffinii,  and  the  same  is  true  of  torqnaUis,  which 
has  been  identified  with  Ruffinii  b}'  Meyer.  It  is  probably  as  well  to  refer 
them  both  to  Ruffinii,  which  is  the  only  one  of  the  three  which  can  be  posi- 
tively diagnosed. 

The  type-specimen  of  T.  Ruffinii  shows  three  spiral  rows  ot  prominent 
beads,  each  with  a  fine  simple  thread  in  front  of  it.  The  periphery  is  suban- 
gular  as  in  philanthropus,  the  posterior  keel  is  beaded  with  squarish  imbricated 
swellings,  in  front  of  it  are  two  strong  plain  spirals,  with  one  very  fine  simple 
thread  between  them  in  a  rather  wider,  sub-channelled  interspace.  The  typical 
characters  are  the  double  posterior  keel,  one  thread  imbricated,  the  other 
plain,  and  the  sharpness  of  the  beads  or  pustular  sculpture.  Other  Miocene 
specimens  show  variations  leading  toward  MitclielH  and  philanthropus,  but 
perhaps  not  quite  bridging  the  gap.  The  Pliocene  specimen  from  the  Wacca- 
maw  is  young,  with  slender  intercalary  threads  in  all  the  basal  interspaces  and 
all,  even  the  intercalary  threads  on  the  spire,  sharply  beaded.  With  greater 
maturity  these  pronounced  features  would  probabl)'  have  become  less 
conspicuous. 

Calliostoma  metrium  n.  s. 
Plate  22,  figure  27. 

Older  Miocene  of  the  Chipola  beds  near  Bailey's  Ferry,  on  the  Chipola 
River,  Calhoun  Co.,  Florida,  Burns,  and  of  the  Orthaulax  bed,  Ballast  Point, 
Tampa   Bay,   Florida,   Dall. 

Shell  large,  extremely  thin,  conical,  with  the  surface  between  the  sutures 
flat  or  slightly  concave,  with  seven  or  more  whorls  exclusive  of  the  nucleus  ; 
spiral  sculpture  of  subequal,  close-set,  flattened  threads  covering  nearly  all 
of  the  whorl,  with  narrower  interspaces  in  which,  on  the  later  whorls,  runs 
generally  a  much  smaller,  simple,  elevated  line;  a  few  of  the  spirals  on  either 
side  the  suture  are  adjacent  to  one  another,  the  peripheral  spiral  on  which 
the  suture  is  wound  is  simple,  the  others  are  obliquely  articulated  by 
impressed  incremental  lines;  the  suture  is  closely  appressed  and  inconspicu- 
ous ;  the  base  appears  to  be  imperforate,  with  the  primary  spirals  becoming 
stronger  toward  the  axis  ;  pillar  stout,  with  a  moderate  fasciole  behind  it ; 
aperture  not  visible  in  the  specimen.  Alt.  of  shell,  without  the  nucleus, 
18  ;  max.  diam.  of  last  whorl  20;  min.  diani    18  mm. 

A  single  specimen  of  this  well-marked  species  was  obtained  by  Mr. 
Burns,  but  the  shell  is  so  thin  that  it  is  not  practicable  to  remove  the  indura- 
ted matrix  from  the  aperture.  The  species  is  not  likely  to  be  confounded 
with  any  other  of  our  coast,  either  recent  or  fossil.  A  fragment  obtained  at 
Ballast  Point  differs  only  in  having  the  suture  slightly  more  impressed. 
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Calliostoma  Willcoxianum  ii.  s. 
Plate  i8,  ligure  i. 

Miocene  of  Duplin  Co.,  N.  Car.,  Burns;  Pliocene  of  tlie  Caloosahatcliie 
beds,  Dall  and  Willcox ;  and  of  Shell  Creek,  Fla.,  Willcox. 

Shell  with  nine  whorls,  the  nucleus  small,  smooth,  inflated,  of  nearly  two 
whorls,  the  remainder  of  the  shell  closely  spirally  sculptured;  the  form  is 
that  of  C.  philantliropus,  of  which  this  species  is  without  doubt  the  Pliocene 
representative,  and  the  shell  is  therefore  best  described  differentially  ;  the 
sculpture  of  Willcoxiamtm.  is  of  stronger,  more  close-set  threads,  with  more 
pronounced  beading,  narrower  interspaces  and  less  angular  periphery.  The 
spirals  on  the  base  are  stronger,  stouter  and  more  rounded,  those  near 
the  umbilical  region  are  obscurely  beaded,  with  sharply  cut  interspaces.  The 
excavation  of  the  columellar  callus  is  more  pronounced  than  in  pliilajithropus, 
and  there  is  sometimes  a  rounded  pit,  though  no  perforation.  The  ver\- 
young  are  very  depressed,  have  a  minute  but  deep  umbilicus,  with  two 
strongly  beaded  projecting  .spirals  next  to  it,  from  which  the  base  slopes  away 
to  the  periphery,  with  sharp,  plain  spiral  sculpture.  In  philauthropiis  of  the 
.same  size  the  base  is  flatter,  imperforate,  and  with  a  smooth,  flat  area  between 
the  sculpture  around  the  umbilicus,  and  a  single  sharp  thread  near  the  periph- 
ery. The  difference  between  the  two  forms  is  much  more  marked  in  these 
young  shells  than  in  the  older  ones.  The  adult  measures  15  nmi.  high  and 
16  mm.  in  greatest  width. 

The  changes  which  we  observe  between  the  Miocene  and  Pliocene  species 
of  this  type — /.  ^..stouter  and  closer  sculpture  and  more  rounded  periphery — 
continue  in  the  same  line  into  the  recent  fauna,  where  the  recent  representa- 
tive, C.  euglyptitm  A.  Adams,  doubtless  the  descendant  of  C.  pJiilanthropus 
and  Willcoxiaiiinn,  is  more  rounded  than  the  latter,  and  with  closer  and  still 
more  beaded,  though  less  prominent,  sculpture,  while  its  variability  is  much 
less  than  in  the  Miocene  shells.  The  Miocene  specimen  of  C.  Willcoxianum 
obtained  by  Mr.  Burns  is  a  very  young  shell,  but  appears  to  agree  with  the 
Pliocene  specimens. 

Calliostoma  bellum  Conrad. 
Trochus  belliis  Conrad,  Jourii.  Acad.  Nat.  Sci.  vii.  p.  137,  1834. 
Zizyphinus  beltiis  Conrad,  Proc.  Acad.  Nat.  Sci.  1862,  p.  569. 

Chesapeake  Miocene  of  James  River,  Va.,  of  Duplin  Co.,  N.  Car.,  and  of 
Darlington,  South  Carolina,  Burns  and  Harris. 

This  shell  resembles  a  small  C.  euglyphmi,  with  sparser  spirals  and  pecu- 
liarly prominent  and  universal  prickly  beading,  especially  strong  on  the  base. 
It  is,  perhaps,  the  precursor  of  the  next  species. 

CaUiostoma  roseolum  var.  permagnum  Dall. 

Calliostoma  roseolum  Dall,   Rep.   Blake  Gastr.,   p.   366,   pi.  .x.xiv.  figs.  6,  6  a  ;  Bull.  Mus. 
Conip.  Zool.  ix.  p.  45,  18S1. 

Typical    form    in    warm    water    from    North   Carolina  to  Yucatan  in   15 
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to  20  fathoms.  Variety  perinagnum,  Caloosahatchie  Pliocene,  W.  H.  Dall. 
The  adult  specimen  from  the  Caloosahatchie  agrees  in  every  particular 
with  the  recent  specimens,  except  that  it  measures  19.5  mm.  in  height  as 
against  less  than  half  as  much  for  the  largest  specimen  of  the  recent  shell 
which  has  yet  come  to  hand.  As  the  recent  form  may  grow  larger  than  the 
specimens  yet  received,  and  mere  size  does  not  seem  to  be  a  verj'  weighty 
specific  character,  I  prefer  to  apply  the  same  name  to  both. 

Calliostoma  virginicum  Conrad. 

Plate  iS,  figure  2. 

Zizyphinus  virginicus  Conrad,  Geo).  Rep.  N.  Carolina,  1875,  Appendi.\,  p.  22,  pi.  4,  fig.  4. 

Chesapeake  Miocene  of  Suffolk,  Va.,  Conrad  ;  and  near  Yorktown,  V^a., 
Messrs.  Harris  and  Darton,  of  the  U.  S.  Geological  Survey  ;  Cape  Fear  River 
marls,  Johnson. 

This  fine  species  has  been  inadequately  described  and  figured  by  Conrad, 
and  it  was  thought  best  to  figure  one  of  the  Yorktown  specimens,  in  order 
that  the  species  should  be  recognizable. 

The  shell  measures  13.0  mm.  in  height  and  slightly  more  in  maximum 
diameter.  It  has  a  channelled  periphery  with  two  strong,  equal  keels,  rounded 
and  finely  striated.  The  suture  runs  on  the  anterior  keel,  and  has  in  front  of 
it  (separated  by  a  smooth  space  about  as  wide  as  the  peripheral  channel)  a 
single  strong  thread.  This  combination  strongly  accentuates  the  suture.  Tlie 
.space  in  front  of  the  strong  thread  and  extending  to  the  periphery  is  con- 
stricted or  excavated,  and  sculptured  with  very  fine,  close,  simple  and  sub- 
equal  spirals.  The  base  has  one  or  two  strong  threads  about  the  umbilical 
region,  then  finer  ones  extending  to  the  periphery.  Tliere  is  a  shallow  groove 
behind  the  pillar,  but  no  perforation.  The  apex  is  rather  blunt,  the  nucleus 
small  and  smooth,  and  there  are  five  or  six  turns.  The  specimens  vary  in  propor- 
tional height,  some  being  less  elevated,  but  the  general  character  of  the  sculpt- 
ure is  very  uniform. 

This  species  is  really  related  to  Mitchclli  and  pldlanthropus.  The  sup- 
pression of  the  beading,  the  magnification  of  the  sutural  and  peripheral  keels, 
and  the  presence  of  many  fine,  even  spirals  in  place  of  fewer  unequal  ones, 
are  the  modifications  which  would  bring  the  forms  together,  and  such  modifi- 
cations are  not  uncommon  in  the  group,  as  we  have  already  seen  in  the  case  of 
the  varieties  of  C.  philautliropus.  The  following  variety  gives  point  to  these 
observations  : 

Calliostoma  (virglnlcum  var.  ?)  aluniinivim  D.ill. 

Chesapeake  Miocene  of  the  upper  bed  at  Alum  Bluff,  Chattahoochee 
River,  Florida,  Burns. 

A  single  specimen  was  obtained  by  Mr.  Burns  which  recalls  C.  virginicmn, 
but  differs  from  it  in  the  following  particulars  :   The  sutural  rib  is  .strong  and 
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Strongly  ri[ipled  or  beaded,  as  is  the  posterior  peripheral  keel  ;  between  them, 
instead  of  numerous  even,  fine  spirals,  there  are  three  or  four  larger,  obscurely 
waved  primaries,  while  the  remainder  are  small  and  fine;  on  the  base  there 
is  a  narrow,  deep  groove  behind  the  pillar,  outside  of  which  are  six  or  seven 
strong,  flattened  spirals  with  the  interspaces  finely  spirally  grooved.  The 
base  is  rather  flatter  than  in  the  majority  of  specimens  of  virginicum,  and  the 
spire  more  straight-sided  in  its  declivity.  There  are  about  six  whorls,  the 
last  of  which  is  defective.  The  shell  is  about  1 1  mm.  high,  with  proportions 
similar  to  C.  firginiciini. 

This  shell  may  prove  to  be  a  distinct  species,  in  which  case  it  may  keep 
as  specific  the  varietal  name,  but  whether  a  species  or  a  variety,  it  undoubtedly 
forms  an  intermediate  phase  between  C.  virginicum  and  C.  philanthropiis. 

Calliostoma  grammaticum  n.  s. 
Plate  18,  figure  2  a. 

Older  Miocene  of  the  lower  bed  at  Alum  Bluff,  Chattahoochee  River, 
and  of  the  Chipola  beds  on  the  Chipola  River,  Florida,  Burns. 

Shell  with  seven  whorls,  the  nucleus  small  and  smooth,  the  remaining 
whorls  strongly  spirally  sculptured  ;  the  periphery  is  smooth  and  rounded, 
overhanging  like  a  broad  rib  the  suture,  which  is  closely  appressed  below  it ; 
between  the  suture  and  the  peripheral  rib  are  three  to  five  strong,  smooth 
spirals,  disposed  in  scalar  fashion  like  steps  up  the  spire,  with  sharp-cut  inter- 
spaces, the  number  increasing  by  intercalation,  and  the  area  they  cover  slightly 
impressed;  there  is  no  finer  sculpture  on  the  spire  ;  the  base  is  gently  rounded, 
flattish,  smooth  except  for  wavy  incremental  lines  and  two  or  three  strong 
spirals  close  to  the  umbilical  region,  which  is  bounded  by  a  swollen  rib  and 
imperforate  ;  pillar  arched, a  blunt  tooth  at  the  base;  aperture  ovate-quadran- 
gular, smooth  inside  ;  the  young  have  the  base  flatter,  with  obscure,  impressed 
spiral  lines  and  a  single  feeble  thread  near  the  periphery.  Alt.  and  diameter 
13.5  mm. 

This  fine  species,  with  its  uniform  smooth  clean-cut  spirals,  is  veiy  dis- 
tinctive and  unlike  any  other  in  the  American  Tertiary. 

Calliostoma  exile  n.  s. 

Chipola  Miocene  of  the  lower  bed  at  Alum  Bluff,  Chattahoochee  Ri\'er, 
Florida,  Burns. 

Shell  acute-conical,  with  more  than  four  whorls,  the  apex  of  the  specimen 
decollated ;  whorls  smooth  except  for  lines  of  growth  and  two  or  three  fine, 
incised  spiral  lines  just  above  the  periphery;  periphery  prominent,  rounded, 
slightly  overhanging  the  suture;  base  smooth  or  sparsely  spirally  striated, 
imperforate,  impressed,  so  that  the  periphery  when  the  shell  is  held  base 
upward  is  elevated  and  forms  a  narrow,  raised  margin  around  the  impressed 
area  it  encloses  ;  aperture  subquadrate,  wider  than  high.  Alt.  of  shell  with  the 
last  whorl  deficient  about  7.0;  max.  diam.  5.5  mm. 
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Though  represented  by  a  very  imperfect,  single  specimen,  this  shell  is 
undoubtedly  different  from  either  fossil  or  recent  forms  from  our  coast  yet 
known,  and  recalls  the  European  C.  comilus.  I  have  delayed  figuring  it  in 
the  hope  of  securing  a  better  specimen,  but  the  characters  are  so  distinct  that 
it  cannot  be  mistaken  for  any  other  American  species. 

Calliostoma  eboreum  Wagner. 

Trochus  eboreus  Wagner,  Jourri.  Acad  Nat.  Sci.  Phila.  viii.  p.  52,  pi.  i,  fig.  5.  1838. 
f  Monilia  {Leiotrochus)  eborea  Conrad,  Proc.  Acad.  Nat.  Sci.  1S63,  p.  569  ;  Meek,  Miocene 
Checklist,  p.  15,  1864. 

Miocene  of  the  Patuxent  River,  Maryland  (Wagner),  and  of  Shiloh  and 
Jericho,  New  Jersey,  Burns;  also  near  Church  Hill,  Md.,  Harris. 

This  species  is  a  typical  Calliostoma,  with  a  rather  angular  periphery 
which  forms  a  line  over  the  suture  below  it,  a  polished  surface,  mostly  smooth, 
with  a  few  fine  but  distinct,  elevated  spiral  threads,  rather  irregularly  disposed 
and  sometimes  absent.  The  base  is  generally  smooth,  flattish,  imperforate, 
with  the  usual  arched  pillar  ending  in  an  obscure  projection  (common  to  the 
genus)  and  a  few  spiral  threads  about  the  umbilical  region.  Old  specimens 
have  the  last  whorl  less  angular  at  the  periphery,  the  base  rounded  and  the 
aperture  less  quadrate  than  in  smaller  specimens.  The  threading  is  irregular 
and  occasionally  profuse  or  entirely  absent. 

The  type  of  Conrad's  genus  which  he  called  Lciotroclius  (Proc.  Acad. 
Nat.  Sci.  1862.  p.  288)  is  L.  distaiis  Conrad,  a  species  described  as  follows: 
"  Trochiform  ;  volutions  4  ;  suture  subcanaliculate  near  the  apex  ;  revolving 
lines,  a  few  distant,  distinct,  impressed,  the  others  very  fine ;  periphery 
rounded;  base  convex-depressed,  with  six  distant,  impressed  revolving  lines 
and  very  fine  intermediate  lines  ;  umbilicus  narrow,  profound;  subcarinated  at 
base.  Locality,  Calvert  Co.,  Md.  ?"  The  shell  appears  never  to  have  been  fig- 
ured under  this  name,  nor  could  the  type  be  found  in  Philadelphia,  but  it  agrees 
well  with  a  species  which  he  afterward  described  and  (badl))  figured  under  the 
names  Zizyphimis  pimctatus  and  Briani,  and  which  comes  from  the  locality 
mentioned.  The  following  year  Conrad,  in  his  "  Catalogue  of  the  Miocene 
Shells  of  the  Atlantic  Slope,"  reduces  Lciotroclius  to  subgeneric  rank,  places 
it  under  Monilia  [sic)  Swainson,  and  includes  with  his  tj'pe  Trochus  eboreus 
Wagner,  Tiirbo  caperatus  Conr.  and  Monodonta  (  =  Ouiphalius)  kialnvahcnsis 
Tuomey  and  Holmes.  He  gives  the  following  diagnosis  of  the  subgenus 
Leiotrochus :  "  Polished,  entire,  without  umbilicus  ;  base  of  columella  with  two 
denticles."  On  the  next  page  (S/o),  under  Carinorbis  (  ^  Fossarus),  we  find  the 
same  species,  distans,  with  the  same  references  as  before  I  To  add  to  the 
confusion,  about  the  date  of  the  above  catalogue  a  set  of  Tertiary  fossils  named 
by  Conrad  was  presented  by  Haldeman  to  the  Smithsonian  Institution  which 
included  several  specimens  of  a  shell   labelled  "  Monilia  eborea  (Wag.)  Conr., 
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Patuxent,  Md.,"  but  belonging  to  an  entirely  different  species  from  Wagner's 
shell,  and  really  Eocene. 

It  is  probable  that  even  Conrad  never  perpetrated  more  numerous  blun- 
ders in  so  few  lines  of  text  as  in  the  present  case.  The  diagnosis,  judged  by 
the  species  grouped  under  it,  is  absurd.  None  of  them  has  two  denticles 
on  the  columella;  Omplialiiis  kialrMulieusis  is  not  polished  and  has  a  wide 
umbilicus;  Leiotrochus  distans,\n  Conrad's  own  words,  has  it  "  narrow,  pro- 
found." Nothing  is  known  of  the  umbilical  characters  of  the  unpolished 
non-denticulate  Turbo  capcratns,  and  Monilea  eborea  Conr.  {tion  Wagner)  has 
a  deep  pit,  though  not  a  perforation  or  a  denticle.  Troclius  eborens  Wagner 
has  no  umbilicus.  None  of  the  species  belong  to  the  genus  Monilea  Swain- 
son,  while  Conrad's  own  type  is  placed  by  him  both  in  Monilea  and  Fossarus. 

Notwithstanding  all  this,  if  we  eliminate  the  true  Trochus  eboretis  Wagner 
(/ton  Conrad),  there  is  a  superficial  similarity  between  the  shells  Conrad 
grouped  together ;  they  are  without  strong  sculpture,  are  turbinate  rather 
than  trochiform,  mostly  have  some  obscure  callosity  on  the  pillar,  and  in 
general  outline  have  a  certain  similarity  to  the  shell  figured  by  H.  and  A. 
Adams  as  an  example  of  Monilea.  However,  the  group  cannot  be  considered 
as  a  natural  one,  and  must  stand  or  fall  by  its  original  sole  species  and  type,  L. 
distans.  If  I  am  correct  in  identifying  this  (in  the  absence  of  the  type  and 
without  any  figure)  with  the  shell  subsequently  named  i?;'2'««2' by  Conrad — that 
is,  simply  a  small  species  of  Calliostoma  of  the  section  Eutrochiis  Adams — 
while  the  name  Leiotrochus  has  a  few  months'  priority  over  Entrochus,  the 
doubts  which  hang  about  it  seem  to  the  writer  to  make  it  inadvisable  to  adopt 
the  former  as  a  substitute  for  the  latter.  If  others  take  the  same  view,  the 
name  Leiotrochus  will  simply  fall  into  the  synonymy  of  Calliostoma. 

Calliostoma  (eboreum  Wagner  var.  ?)  Wagneri  Dall. 
Plate  21,  figure  3. 

Shell  small,  rather  depressed,  with  a  rather  large,  smooth  nucleus  and  five 
subsequent  whorls  ;  surface  of  the  shell  smooth  except  for  lines  of  growth  ; 
whorls  at  the  periphery  flattened,  with  two  well-separated  keels,  the  upper  the 
rr.ore  prominent ;  the  suture  in  the  earlier  whorls  is  applied  to  the  upper  keel, 
but  gradually  recedes  from  it  and  runs  about  midway  between  them;  imme- 
diately in  front  of  the  suture  the  whorl  shows  a  narrow,  rounded  ridge  parallel 
with  the  suture  ;  between  this  ridge  and  the  upper  peripheral  keel  the  surface 
of  the  whorl  is  excavated  or  impressed  to  an  extent  varying  in  different 
specimens  ;  base  smooth,  umbilical  region  with  a  wrinkled  callus,  sometimes 
bounded  by  one  or  two  spiral  grooves,  but  often  without  them  ;  pillar  short, 
thick,  with  an  obscure  denticle  ;  aperture  subquadate,  outer  lip  simple,  throat 
not  lirate.     Max.  diam.  of  shell  lO.O;  alt.  8.5  mm. 

This  interesting  shell,  obtained  by  Mr.  G.  D.  Harris,  U.  S.  Geol.  Survey, 
from  the  older  Miocene  of  Greensboro',  Caroline  Co.,  on  the  "  eastern  shore  " 
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of  Maryland,  is  probably  a  distinct  species,  though  allied  to  ^<Jo;v?^/;/.  It  diiTers 
from  the  latter  in  its  more  depressed  form,  doubly  carinate  periphery, 
excavated  upper  surface  of  the  whorls  (in  most  specimens),  and  absence  of 
spiral  striation.  However,  these  early  forms  are  so  variable  that  a  connecting 
series  may  possibly  turn  up  with  further  exploration. 

Calliostoma  apheliuta  n.  s. 
Plate  22,  figure  29. 

Chesapeake  Miocene  of  Calvert  Cliffs  and  Jones's  Wharf,  Maryland, 
Burns  and  Harris. 

Shell  small,  somewhat  depressed,  with  five  whorls  ;  suture  impressed, 
not  channelled  ;  upper  surface  of  the  whorls  smooth  except  for  lines  of  growth 
and  nearly  invisible  obsolete  spiral  markings,  somewhat  flattened  ;  periphery 
prominent,  almost  carinated ;  base  slightly  rounded,  without  sculpture; 
umbilicus  represented  by  a  deep  imperforate  pit;  umbilical  fasciole  strong, 
callous,  irregularly  vertically  striated  ;  aperture  subquadrate,  outer  lip  simple, 
sharp ;  inner  lip  broad,  with  a  callous  knob  upon  it ;  body  with  a  thin  wash  of 
callus.     Alt.  of  shell  7  ;  max.  diam.  9  mm. 

This  simple  little  shell  recalls  C.  cboremn  Wagner  and  C.  Harrisii  Dali, 
but  seems  sufficiently  distinct  from  both ;  C.  iiitens  resembles  it  somewhat, 
but  is  more  compact,  depressed  and,  relatively,  very  much  more  massive. 

Calliostoma  nltens  Lea. 
Plate  22,  figure  30. 

Turbo  nitens  Lea,  Contr.  Geo).,  p.  125,  pi.  4,  fig.  115,  1833. 
Solariorbis  nilens  Conrad,  Delphinula  nitens  De  Gregorio. 

Eocene  of  the  Claiborne  sands,  Claiborne,  Alabama. 

Shell  small,  solid,  depressed,  with  five  whorls,  smooth  except  for  lines  of 
growth  ;  surface  polished,  suture  impressed  ;  periphery  subangulate  ;  base 
slightly  rounded,  with  a  minute  central  perforation  ;  umbilical  carina  simple^ 
rounded,  the  wall  above  it  excavated;  umbilical  fasciole  feebly  marked; 
aperture  oblique,  subrotundate,  with  a  moderate  callus  on  the  body  and  a 
small  prominence  on  the  pillar.     Alt.  4;  max.  diam.  6  inm. 

This  little  shell  is  most  likely  to  be  confounded  with  Dillwynella 
naticoides,  from  which  its  heavy  nacreous  layer,  depressed  form  and  perforate 
umbilicus  are  sufficient,  when  observed,  to  discriminate  it.  Though  usually 
perforate,  it  seems  to  belong  here  rather  than  in  Eutrochus.  It  seems  common 
at  Claiborne. 

Oalliostoma  erosum  n.  s. 
Plate  18,  figure  7. 
Croatan  Pliocene  beds  of  the  Neuse  River,  North  Carolina,  C.  W.  John- 
son. 
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Shell  elevated-conical,  rather  acute,  with  seven  and  a  half  whorls,  of  which 
two  comprise  the  minute  smooth  nucleus,  two  and  a  half  more  are  reticulately 
and  the  rest  spirally  sculptured;  earlier  whorls  with  three  or  four  flat,  close- 
set,  rather  wide  spirals  cut  by  radiating  lines  so  as  to  be  chequered  or  obso- 
letely  reticulated ;  as  the  whorls  increase  the  spirals  merge  in  the  general 
smooth  surface,  and  the  grooves  which  separated  them  are  continued  as 
impressed  lines  which  become  quite  faint  on  the  last  whorl ;  base  with  eight 
or  more  flat  weak  spirals,  stronger  near  the  pillar ;  there  is  no  umbilical  pit 
or  groove;  the  periphery  is  rounded;  the  suture  very  distinct,  but  not  chan- 
nelled ;  the  whorls  slightly  convex,  the  aperture  ovate-quadrangular.  Alt. 
10;  max.  diam.  g  mm. 

This  is  a  very  simple  little  shell,  easily  identified  by  the  microscopic  sculpt- 
ure of  the  earlier  whorls,  which,  except  when  examined  under  a  glass,  is  likely 
to  be  unnoticed. 

Calliostoma  labrosum  Conrad. 
Trochus  labrosus  Conrad,  Journ.  Acad.  Nat.  Sci.  vii.  p.  13S,  1834. 
Zizyphinus  labrosus  Conr.,  Proc.  Acad.  Nat.  Sci.  1S62,  p.  569. 

James  River,  Va.,  in  the  Chesapeake  Miocene. 

This  species  recalls  T.  lunnilis  Conrad,  which  is  umbilicate,  and  C.  virgin- 
/«^w,  which  is  a  more  elevated  shell.  In  C.  labrosum  the  minute  one-whorled 
nucleus  is  smooth,  the  next  two  whorls  are  furnished  with  three  strong 
rounded  spirals  occupying  the  whole  surface  between  the  sutures;  these 
become  less  prominent  and  the  adult  sculpture  comprises  a  channelled  periph- 
ery, of  which  the  two  ribs  are  rounded  and  the  lower  one  more  prominent,  a 
strong  spiral  a  little  in  front  of  the  appressed  suture,  which  latter  runs  just 
below  and  is  slightly  overshadowed  by  the  lower  peripheral  keel ;  the  top  of 
the  later  whorls  is  impressed  as  in  C.  virginicuni,  but  this  channel  is  smooth, 
polished  and  sculptured,  usually  by  distant  impressed  lines  which  become 
more  numerous  with  age;  the  base  is  flattish,  polished,  with  two  very  strong 
.spirals  near  the  pillar,  no  umbilical  pit,  numerous  fine  strise  near  the  periphery 
and  smoother  middle  area;  the  whole  shell  is  low,  with  a  rather  pointed  apex. 
Alt.  7 ;  max.  diam.  9.5  mm.,  in  a  specimen  not  quite  mature. 

I  have  not  found  any  figure  of  this  species,  and  therefore  describe  its 
characters  more  in  detail  that  others  may  identify  it.  The  specimen  in  the 
National  Museum  was  named  by  Conrad. 

Calliostoma  Harrieii  n.  s. 
Plate  18,  figure  6. 
Chesapeake  Miocene  of  Yorktown  and  Bellefield,  York    River,  Virginia, 
collected  by  Mr.  Gilbert  D.  Harris,  of  the  U.  S.  Geological  Survey. 

Shell  wide,  conical,  with  the  sides  of  the  spire  rectilinear  and  the  periph- 
ery subangulate,  six-whorled;   nucleus  smooth,  small,  blunt,  of  two  whorls; 
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the  next  whorl  or  two  show  unequal  spirals,  but  over  most  of  the  shell  the 
sculpture  consists  chiefly  of  numerous  regular,  equal  spiral  threads  with 
subequal  interspaces,  there  being  a  single  strong  thread,  separated  by  a 
narrow,  shallow  channel  from  the  suture  behind  it,  running  up  the  spire  ;  the 
base,  slightly  convex,  is  sculptured  like  the  spire,  the  threads  stronger  toward 
the  pillar,  which  is,  as  usual  in  the  genus,  broad,  with  a  narrow  recess,  not  a 
pit  or  chink,  behind  it;  aperture  subquadrate,  the  outer  lip  flexuous  above  at 
maturity;  the  throat  is  not  Urate.     Alt.  lO;  max.  diam.  of  base  12  mm. 

This  species,  named  in  honor  of  Mr.  G.  D.  Harris,  Assistant  Paleontologist 
U.  S.  Geol.  Survey,  is  related  to  eboreian  and  virginicum,  but  seems  specifi- 
cally distinct  from  any  of  them.  The  description  of  Trochus  lapidosjis 
by  Conrad  agrees  with  the  characters  of  C.  Harrisii  to  some  extent,  but 
Conrad's  species  is  umbilicated  and  is  stated  to  be  related  to  T.  huviilis,  of 
which,  indeed,  lapidosus  may  perhaps  prove  a  synonym. 

Section  Eutrochus  A.  Adams. 

This  section  is  separated  from  the  typical  species  of  Calliostomn  for  conven- 
ience, and  includes  the  umbilicated  forms.  Some  species  like  Cjujubinum 
occasionally  bridge  the  gap,  this  feature  differing  in  different  individuals,  and 
many  species  have  a  narrow  umbilical  chink  in  the  adolescent  state  which 
they  lose  when  fully  mature. 

Calliostoma  (Eutrochus)  distans  Conrad. 

Leiolrochui  dis/ans  Conrad,  Proc.  Acad.  Nat.  Sci.  for  1862,  p.  288,  1863. 

Momlia  {Leiotrochus)  distans  Conrad,  op.  cil.  p.  569,  1S63. 

Carinorbis  dis/a?is  Conrad,  op.  cit.  p,  570,  1863. 

Zizyphinus punctalus  Conrad,  Am.  Journ.  Conch,  ill.  p.  257,  pi.  21,  fig.  5,  Jan  ,  1868. 

Zizyphinus  Btiani  Conrad,  op.  cit.  p.  258,  pi.  21,  fig.  9,  1868. 

Zizyphinus  arenosus  Conrad,  Proc.  Acad.  Nat.  Sci.  18S2,  p.  569,  1853. 

Chesapeake  Miocene  of  Maryland  and  Virginia,  at  St.  Mary's  River  (O. 
N.  Bryan  coll.),  in  Charles  Co.,  Md. ;  near  Yorktown,  Va.,  Harris;  and  from 
Mrs.  Purdy's  marl-bed.  Cape  Fear  River,  N.  C,  Johnson  (var.  arenosinn). 

This  species  has  a  sufificiently  varied  synonymy.  A  specimen  named  by 
Conrad  was  sent  to  the  Smithsonian  Institution  labelled  Zizyphinus  distans. 
.Some  years  later  Conrad  borrowed  the  specimen  and  redescribed  it  under  the 
name  q{  piinctatus,  a  slight  corrosion  of  the  shelly  matter  along  the  impressed 
lines  having  given  them  a  punctate  appearance.  Another  specimen  in  a 
normal  condition  was  received  by  Conrad  about  the  same  time  from  Mr.  O. 
N.  Bryan,  of  Marshall  Hall,  on  the  Potomac,  and  was  described  as  Z.  Briani 
(sic)  in  the  same  paper.  In  his  catalogue  of  1863  Conrad  gave  a  name  to  a 
figure  published  by  Emmons  (Geol.  Rep.  N.  Carolina,  p.  272,  fig.  168)  without 
any  name  or  diagnosis.  He  called  it  Z.  arenosus,  and  the  receipt  of  a  specimen 
collected  by  Mr.  C.  W.Johnson  in  North  Carolina  makes  it  reasonably  certain 
that  this  arenosus  is  only  a  rather  depressed  \'ariet\-  of  distans. 

I 
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The  shell  appears  nearly  smooth,  with  a  narrow,  deep  umbilicus,  and  the 
usual  blunt,  sometimes  grooved,  tooth  at  the  end  of  the  pillar.  Under  a  glass  the 
spire  is  seen  to  be  finely  spirally  threaded,  the  threads  less  numerous  and  more 
distant  in  the  early  whorls.  The  base  is  spirally  striate,  with  faint  grooves  or 
impressed  lines.  The  suture  is  obscurely  channelled  in  the  early  whorls  and 
the  periphery  is  rounded,  the  whorls  slightly  so.  A  well-grown  specimen 
measures  8  mm.  high  and  10.5  mm.  in  greatest  diameter.  It  is  sometimes  a 
little  larger.  In  addition  to  the  published  synonyms,  on  one  of  Conrad's 
manuscript  labels  in  the  National  Museum  collection  this  species  is  named 
Zizyphinus  niarylandicus. 

Calliostoma  cyclus  n.  s. 
Plate  23,  figure  20. 

Miocene  of  the  Natural  Well,  Duplin  Co.,  N.  Car.,  Frank  Burns. 

Shell  small,  much  depressed,  but  with  a  rather  prominent  apex  and  four 
whorls ;  early  whorls  with  three  or  four  strong,  rounded  spirals  with  narrower 
interspaces,  the  periphery  doubly  keeled,  but  the  keels  covered  up  in  the 
closely  appressed  suture  ;  later  the  suture  falls  below  the  upper  keel,  and 
finally  follows  the  lower  one;  on  the  later  whorls  the  upper  keel  is  stronger, 
but  both  are  prominent ;  the  upper  surface  of  the  whorl  is  somewhat 
excavated  between  the  keel  and  the  suture  and  is  very  sharply,  almost  micro- 
scopically spirally  striate,  the  striations  crossed  by  obsolete  incremental  lines  ; 
base  flattish,  conical,  spirally  striate  like  the  upper  surface ;  umbilicus  narrow, 
deep,  funicular;  umbilical  rib  formed  of  two  close-set,  stout  spirals  surrounded 
by  a  sharp  groove  ;  aperture  subquadrate,  oblique,  wider  than  high,  pillar 
simple,  straight,  thickened  toward  the  basal  angle.  Alt.  3.5  ;  max.  diam.  5.2 
mm. 

This  strongly-marked  little  shell  is  probably  not  fully  adult,  but  its  char- 
acters cannot  be  reconciled  with  the  young  of  any  other  species  now  known 
The  nearest  form  is  C.  arniillatum,  which  has  a  moniliferous  suture,  the  upper 
surface  of  the  whorls  rounded  or  convex,  the  umbilical  ribs  conspicuously 
beaded,  and  the  spiral  striation  coarser,  especially  on  the  base.  The  adult 
annillatiim  is  not  keeled  at  the  periphery,  the  young  sometimes  are,  but  the 
keel  is  usually  single,  and  when  double  not  separated  by  a  broad,  distinct, 
deep  groove,  as  in  the  present  form. 

Two  specimens  were  obtained  by  Mr.  Burns,  the  larger  of  which  has 
served  as  a  basis  for  the  above  description. 

Calliostoma  (Eutrochus)  jujubinum  Gmelin. 
C.  jujubinum  (Gmel.)  Dall,  Rep.  on  Blake  Gastr.,  p.  369,  18S9. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Fla.,  Dall  and  Willcox  ; 
recent  on  the  southeastern  coast  of  the  United  States  from  Cape  Hatteras 
southward,  and  throughout  the  Antilles,  in  moderate  depths. 
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Both  the  typical  form  and  the  variety  tainpacnsis  Conrad  appear  in  the 
Caloosahatchie  beds,  but  none  of  the  specimens  of  the  typical  kind,  though 
apparently  adult,  are  as  large  as  Antillean  specimens  from  the  present  fauna. 

Calliostoma  (Eutrochus)  armillatum  T.  &  H. 

Ttochus  armi/lalus  T\iom&y  a.nd  Holmes,  Pleioc.  Fos.  S.  Carolina,  p.  118,  pi.  26,  fig.  3, 

1S56. 
Zizyp/iinus  armillalui  Conr.,  Cat.  Mioc.  Sh  ,  Proc.  Acad.  Nat.  Sci.  1862,  p.  569,  1S63. 

"  VVaccamaw  District,"  S.  Car.,  Tuomey  and  Holmes  ;  Chesapeake  Mio- 
cene of  Duplin  Co.  N.  Car.,  Burns;  iVIiocene  marl  of  Cape  Fear  River,  at  Mrs. 
Guion's  marl-bed,  Johnson. 

This  pretty  little  species  is  well  distinguished  by  its  depressed  form,  wide 
umbilicus,  and  single,  strong,  usually  beaded  spiral  thread  near  the  suture,  the 
other  threads  on  the  spire  being  smaller  and  plain. 

Calliostoma  (Eutrochus)  limulum  n.  s. 
Plate  18,  figure  7  a. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Fla. 

Shell  small,  conical,  with  six  somewhat  rounded  whorls  and  a  rather  acute 
tip,  spirally  sculptured;  nucleus  very  minute,  smooth,  remainder  of  the  shell 
with  from  four  to  six  subequal,  strong,  very  closely  beaded  threads,  increasing 
by  intercalation,  the  new  threads  beginning  as  extremely  fine,  simple  elevated 
lines,  and  gradually  becoming  beaded,  whence  at  certain  stages  of  growth  the 
spirals  have  an  alternated  appearance  ;  there  is  a  single  strong  or  two  smaller 
plain  peripheral  threads  without  beading,  the  threads  of  the  rather  convex 
rounded  base  are  like  those  of  the  spire  ;  umbilicus  small,  deep,  bordered  by 
a  single  stout  thread;  pillar  as  usual,  aperture  rounded-quadrate,  the  outer  lip 
crenulated  at  the  edge  by  the  sculpture;  suture  distinct;  periphery  rounded. 
Alt.  6 ;  max.  diam.  of  base  6  mm. 

This  modest  httle  shell  is  quite  uniform  in  its  characters,  varying  slightly 
in  the  size  of  the  umbilicus  and  the  flatness  of  the  spire  and  base,  d^sjiijubinum 
does.  From  the  young  o{  jujubinum  it  is  easily  distinguished  by  its  smaller 
umbilicus,  relative  elevation,  and  mature  aspect. 

Calliostoma  (Eutrochus)  ceramicum  n.  s. 
Plate  18,  figure  10. 
Older  Miocene  of  the  Chipola  epoch  at  Ten-Mile  Creek,  near  Bailey's 
Ferry,  Chipola  River,  N.  W.  Florida,  F.  Burns,  U.  S.  Geol.  Survey. 

Shell  elevated-conic,  strongly  spirally  sculptured  with  one  small  smooth 
nuclear  and  eight  subsequent  whorls  ;  spiral  sculpture  of  four  strong,  squarish, 
revolving  ribs,  with  somewhat  narrower  channelled  interspaces,  crossed  by 
numerous  deeply-impressed,  evenly-spaced,  oblique  lines,  in  harmony  with  the 
incremental  lines,  which  produce  an  effect  on  the  ribs  between  the  intersec- 
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tions  analogous  to  that  of  tiles  on  a  roof;  base  with  iive  or  six  strong  spirals 
of  the  same  sort  and  two  or  three  smaller  ones  around  the  umbilicus;  periph- 
ery with  a  single  broad  smooth  spiral,  not  intersected  by  the  transverse 
sculpture,  and  on  which  the  suture  is  closely  laid;  umbilicus  small,  deep,  sub- 
cylindrical,  its .  marginating  riblets  forming  a  projection  at  the  aperture; 
whorls  and  base  slightly  rounded,  periphery  moderately  so;  surface  polished; 
aperture  rounded-quadrate.     Alt.  of  shell  15;   max.  diam.  of  base  14  mm. 

The  characters  of  this  fine  shell  are  very  distinctive,  and  it  can  readily  be 
distinguished  from  any  other  of  our  Tertiary  species. 

Calliostoma    Eutrochusi  humilis  Conrad. 

Trockiis  humilis  Conr.,  Journ.  Acad.  Nat.  Sci.  vi.  p.  219,  pi.  ix.  fig.  5,  1830. 
Zizyphinus  humilis  Conr.,  Cat.  Mioc.  Fos.,  Proc.  Acad.  Nat.  Sci.  for  1862,  p.  569,  1863. 
Trochus  conns  H.  C.  Lea,  Trans.  Am.  Phil.  See.  ix.  p.  39,  pi.  37,   fig.  82,   1845   (young 

specimen,  from  type). 
Zizyphinus  comts  Conrad,  Cat.  Mioc.  Fos.,  p.  569,  1863. 
Trochus  lens  H.  C.  Lea,  op.  cit.  p.  39,  pi.  37,  fig.  S3,  1845  lyo""8)- 
Zizyphinus  lens  Conrad,  op.  cil.  p.  569,  1863. 
Delphinula  trochiformis  Lea,  op.  cit.  p.  36,   pi.  36,  fig.  73,  1845  •  .fi^^  Meyer,  Proc.  Am. 

Phil.  Soc.  XXV.  p.  137,  1888. 
Trochus  reclusus  Conrad,  Journ.  Acad.  Nat.  Sci.  vi.  p.  219,  pi.  9,  fig.  6,  1830  (probahly). 
Zizyphinus  reclusus  Conrad,  Cat.  Mioc.  Fos.,  p.  569,  1S63. 

Chesapeake  Miocene  of  St.  Mary's  River,  Maryland  (Conrad),  and 
Petersburg,  Va.  (Lea). 

This  species,  of  which  the  extremely  young  and  broken  tips  furnished 
Lea  with  several  of  his  supposed  species,  verges  toward  Omphalius  in  its 
general  aspect,  but  does  not  attain  the  keel  bordering  the  umbilical  callus.  I 
was  unable  to  find  in  the  Academy's  collection  any  specimen  under  the  name 
of  T.  reclusus  Conr.  not  referable  to  this  species,  and  Conrad's  description 
and  figure  are  so  inadequate  as  to  render  its  distinctness  a  matter  of  grave 
doubt. 

Among  the  other  species  of  Troclius  in  the  earlier  literature  of  our 
Tertiaries  not  above  referred  to,  T.  ruslicus  H.  C.  Lea  is  a  very  young, 
fragmentary  Oniplialius  ;  T.  aratus  Lea  is  an  unrecognizable  apical  fragment ; 
T.  gemma  Tuomey  and  Holmes  is  with  little  doubt  the  same  as  Liotia 
tricarinata  Stearns.  I  have  not  seen  the  type  of  T.  .peralveatus  Conrad, 
which,  however,  has  been  obtained  by  Burns  at  Jones's  Wharf,  Patuxent  River, 
Maryland,  and  is  a  very  fine  and  distinct  species. 

T.  7iixus  Tuomey  {iiexus  f),  from  the  Eocene  of  Wilmington,  N.  C,  is  a 
fine  species  of  Plcurotomaria,  allied  to  P.  Adansoniaua.  Trochus  alabavnensis 
Aldrich,  from  the  Eocene  of  Matthews'  Landing,  Alabama,  is  referable  to  the 
genus  Solariella  or  Margarita. 

C.  Guppyatium  Gabb  appears  to  be  a  good  species.  It  is  from  the  Costa 
Rica  Pliocene. 

In    the    Older   Miocene  of    Bowden  are  found    C.  deciissatum    Gloyne, 
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(MSS.  ?),  C.  corbis  Dall  and  C.  sapidiini  Dall,  the  two  latter  being  also  known 
living  from  deep  water  in  the  Antillean  region,  dredged  by  the  Blake  Expedi- 
tion. 

Genus  MARGARITA  Leach. 

This  genus  extends  from  the  upper  Cretaceous  to  the  recent  fauna.  The 
shells  are  somewhat  variable  in  their  ornamentation,  and  may  be  umbilicated 
or  not,  but  the  umbilical  carina,  if  it  exists,  is  not  beaded  or  tubercular.  Shells 
of  this  general  form,  but  with  the  carina  annulate  or  beaded,  are  distinguished 
in  the  recent  fauna  by  marked  anatomical  differences  from  Margarita  proper, 
and  from  the  genus  Solariella  S.  Wood  or  Macharoplax  Friele.  We  are 
therefore  justified  in  separating  the  fossils  by  the  purely  conchological 
character. 

Meek  has  proposed  a  genus  Margaritella  {or  d^n  upper  Cretaceous  species 
with  a  sharp  periphery,  scalar  umbilicus  with  uncrenate  carina,  and  the  pearly 
shell  of  Margarita. 

Fischer,  on  the  ground  that  the  name  had  already  been  used  for  the  pearl 
oyster,  proposes  to  name  the  genus  Eumargarita — a  course  which  I  do  not 
think  required  by  the  circumstances;  but  if  we  must  give  up  the  name 
Margarita  on  this  trivial  ground,  the  name  of  Margarites  proposed  by  Leach 
himself  has  priority. 

Mai-garita  tampaensis  n.  s. 
Plate  iS,  figure  5. 

Older  Miocene  of  the  Orthaulax  bed,  Ballast  Point,  Tampa  Bay,  Florida, 
Dall  and  Burns. 

Shell  small,  thin,  of  much  the  form  and  size  of  Margarita  lielicina,  but 
with  the  earlier  whorls  alternately  striate,  the  striae  becoming  finer  and  at  last 
obsolete  on  the  terminal  whorl;  suture  distinct,  whorls  rounded  above  and 
below;  umbilicus  small,  funicular,  aperture  expanded,  oblique;  body  with  a 
thin  callus.     Alt.  7.0;  max.  diam.  8.0  mm. 

The  striation  on  the  different  specimens  varies  as  in  recent  species,  some 
having  it  perceptible  though  weak  on  the  last  whorl,  especially  below. 

Genus  SOLARIELLA  S.  Wood. 

Solariella  S.  Wood,  Ann.  Mag.  N.  Hist,  ix   p.  531,  1842. 
Solariorbis  sp.  Conrad,  Am.  Journ.  Conch,  i   p.  30,  1865. 
Machceroplax  Friele,  Arch.  Math.  Nat.  ii.  p.  311,  1877. 
Solariuin  sp.  Lea,  Conrad,  De  Gregorio,  etc.;   not  of  Lamarck. 

The  tj'pical  species  of  this  group  are  somewhat  widely  umbilicated,  but 
there  are  other  species  which  are  imperforate,  yet  by  the  totality  of  their 
characters  evidently  belong  to  the  same  assemblage.  We  know  that  in 
Margarita  the  presence  or  absence  of  an  umbilicus  is  hardly  a  specific  charac- 
ter, and  in  the  section  Bathymophila  the  young  are  widely  umbilicate  and  the 
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adult  imperforate.  So  it  is  evident  too  much  stres.s  must  not  be  laid  on  this 
single  character. 

The  group  extends  through  the  whole  of  the  Tertiary,  beginning  in  the 
Mesozoic,  and  is  abundantly  represented  in  the  present  fauna. 

In  the  Eocene  the  following  species  occur  :  5.  elcgans  Lea,  with  which 
stalagminm  Conrad  (which  was  named  first,  but  not  recognizably  defined  or 
figured  before  Lea's  publication)  and  S. perinian  De  Gregorio  are  synonymous. 
According  to  Meyer,  Delphimila  solarioides  Heilprin  is  also  identical  with 
elcgans,  but  I  have  not  examined  the  type.  A  variety  modcsta,  in  which  the 
spiral  sculpture  is  obsolete,  has  been  described  by  Meyer  and  Aldrich.  This 
species  occurs  at  Claiborne,  and  also  at  Wood's  Bluff,  Ala.,  the  variety  at 
VVahtubbee,  Miss. 

Solariella  cancellnta  Lea  and  Conrad  is  extremely  similar  to  some  of  the 
recent  deep-sea  species  of  the  Antillean  region.  It  is  known  from  the 
Claiborne  sands,  Wood's  Bluff,  White's  marl-bed  in  Monroe  Co.,  Ala.,  and  at 
Dry  Creek,  Jackson,  Miss. 

Solariella  liiicata  Lea  (as  Turbo),  from  the  Claibornian,  has  no  crenula- 
tions  around  the  umbilicus,  the  margin  not  being  carinate,but  rounded  ;  it  is 
obviously  a  member  of  this  group,  nevertheless.  Trochns  alabatmensis  Aldrich 
much  resembles  a  Margarita,  but  has  the  profuse  sculpture  and  crenulated 
umbilical  keel  of  Solariella.  It  comes  from  Prairie  Creek  and  Matthews' 
Landing,  Ala.  It  is  probable  that  the  Solarium  semidecussatum  of  Guppy, 
from  the  Older  Miocene  of  Haiti,  is  a  Solariella,  though  neither  figure  nor 
description  is  distinctive  enough  for  recognition. 

Solariella  louisiana  n.  s. 
Plate  23,  figure  i. 

Eocene  of  McKay's  marl-bed,  near  Enterprise,  Miss.,  and  at  Lisbon  ;  in 
Alabama  at  Lower  Peach  Tree  Creek,  a  branch  of  the  Alabama  River, 
Hatchetigbee  Bluff,  the  lower  bed  at  Wood's  Bluff,  and  Butler,  Choctaw  Co. 

Shell  small,  subconical,  with  five  or  six  whorls;  nucleus  small ;  whorls 
rounded,  with  a  flattened  space  in  front  of  the  suture,  which  is  distinct  and  some- 
times even  slightly  channelled ;  the  flattened  area  is  bounded  anteriorly  by  an 
elevated  spiral  thread,  which,  especially  on  the  earlier  whorls,  is  more  or  less 
distinctly  beaded;  beside  this  the  surface  is  sculptured  with  spiral  grooves 
separated  by  about  equal  interspaces  and  crossed  obliquely  by  numerous 
impressed  lines,  rather  evenly  spaced  and  in  harmony  with  the  lines  of  growth-; 
the  sculpture  throughout  is  stronger  on  the  upper  part  of  the  whorls  and  on 
the  earlier  whorls,  on  the  last  whorl  it  is  more  or  less  obsolete  in  nearly  all 
the  specimens  ;  the  periphery  is  evenly  rounded  ,  the  base  slightly  flattened  ; 
the  umbilicus  large  and  funicular,  its  walls  sculptured  in  both  directions,  the 
spirals  distinctly  beaded  ;  the  umbilical  carina  is  crenate,  with  a  narrow  sulcus 
formed  by  two  or  three  impressed  lines,  outside  of  the  carina ;  aperture  very 
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oblique,  rounded,  thin-edged,  hardly  interrupted  by  the  body-whorl  or  umbili- 
cal carina.  Alt.  of  two  specimens,  A  and  B,  A  7,  B  5.5  ;  max.  diam.  A  8.5,  B 
7.0  mm. 

This  species  has  been  generally  confounded  with  S.  elegans,  which  is  a 
less  elevated  shell  with  a  scalar  umbilicus  and  generally  with  several  elevated, 
rather  distant  spirals  and  more  prominent  sculpture. 

Solariella  turritella  n.  s. 
Plate  23,  figure  2. 

Older  Miocene  of  the  Chipola  River,  one  mile  below  Baile)''s  Ferry, 
Calhoun  Co.,  Florida,  Burns. 

Shell  small,  conical,  with  six  whorls;  nucleus  small,  inflated,  smooth; 
next  two  whorls  reticulated  by  about  four  spiral  and  numerous  transverse 
elevated  threads  ;  subsequent  whorls  with  an  elevated  thread  a  little  in  advance 
of  the  suture  and  two  at  the  periphery,  the  posterior  of  these  the  stronger, 
beside  several  rather  obscure  smaller  ones  on  the  base,  in  addition  to  which 
the  whole  surface  is  minutely  spirally  striated;  the  transverse  sculpture  con- 
sists of  numerous  minute,  narrow  riblets,  with  wider  interspaces,  directed  in 
harmony  with  the  incremental  lines,  most  elevated  just  in  front  of  the  suture, 
and  by  which  the  posterior  primary  spiral  rib  is  crenulated,  beyond  which 
the  riblets  are  not  distinguishable  from  the  lines  of  growth  ;  the  whorl  between 
the  suture  and  the  first  primary  spiral  is  flattened  ;  in  front  of  the  primary  it 
is  rounded,  the  base  is  swollen;  the  umbilicus  Is  large  and  funicular;  the 
umbilical  carina  strong  and  crenulated,  separated  from  the  base  by  a  well- 
defined  groove ;  the  umbilical  walls  are  coarsely  sculptured  by  two  or  three 
strong  and  several  feebler  crenulated  spirals  separated  by  excavated  sulci ;  the 
aperture  is  rounded,  with  a  thin  edge,  crenulated  by  the  exterior  sculpture; 
color-markings,  in  the  shape  of  rather  distant,  small  purplish  spots,  still  appear 
on  the  primar)'  spirals.     Alt.  of  shell  5.6;  max.  diam.  6.0  mm. 

A  single  specimen  of  this  pretty  and  very  distinct  species  was  obtained 
by  Mr.  Burns. 

Family  DELPHINULID^. 
Genus  LIOTIA  Gray. 
Liotia  (Gray)  Dall,  Rep.  Blake  Gastr.,  p.  385,  1889. 

Liotia  (Arene)  solariella  Heilprin. 
Plate  17,  figures  i,  i  a. 
Delphinulaf  solariella  Heilptin,  Trans.  Wagn.  Inst.  i.  p.  113,  pi.  16,  fig.  56,  1887. 

Older  Miocene  of  the  Tampa  Orthaulax  bed,  at  Ballast  Point,  Tampa 
Bay,  Florida. 

The  characters  of  this  very  pretty  little  shell  are  well  exhibited  by  the 
figures  given.     It  measures  5.8  mm.  wide  and  5.5  mm.  high  when  adult.    Thi' 
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examples  seen  thus  far  exhibit   little  or  no  variability  in  regard  to  sciil[)ture. 
The  specimens  are  all  siliceous  pseudomorphs. 

Liotia  (Arenel  coronata  n.  s. 
Plate  17,  figures  2,  2  a. 

Older  Miocene  of  the  Orthaulax  bed,  Ballast  Point,  Tampa  Bay,  Dall. 

Shell  small,  stout,  tiubiniform,  of  four  whorls;  suture  running  just  below 
the  peripheral  keel ;  shell  spirally  striate,  with  three  moderately  prominent 
plain  keels,  separated  by  wider  striated  interspaces,  toward  the  periphery  ; 
summit  of  the  whorls  regularly  wrinkled  at  the  suture,  the  wrinkles  stronger 
on  the  earlier  whorls,  varying  from  mere  beads  to  more  elongated  waves  in 
different  specimens,  but  obsolete  on  most  of  the  last  whorl ;  base  rounded, 
spirally  striate,  the  umbilicus  subc}'lindrical,  small  and  deep,  marginated  with 
a  stout,  rounded  rib  ;  aperture  subcircular,  margin  simple.  Alt.  of  shell  4.0; 
max.  diam.  50  mm. 

In  the  figure  the  sLitural  wrinkles  are  not  represented  with  sufficient 
.strength,  and  are  perhaps  a  little  too  round  in  form,  though  in  this  the  speci- 
mens vary  a  good  deal.  The  species,  if  represented  by  a  sufficient  number 
of  specimens,  would  probably  show  a  thickened  peritreme,  but  the  few  yet 
obtained  are  apparently  not  quite  mature. 

Liotia  (Arene.^)  milium  u.  s. 
Plate  iS,  figure  4. 

Pliocene  of  the  Caloosahatchie,  Dall. 

Shell  minute,  spirally  sculptured,  with  one  smooth  nuclear  and  two  and 
a  half  subsequent  whorls  ;  spiral  sculpture,  between  the  sutures  three  and  on 
the  last  whorl  between  suture  and  umbilicus  eight  even,  rounded,  well-elevated, 
simple  threads  separated  by  equal,  channelled  interspaces,  in  which  toward 
the  aperture  maybe  a  single  extremely  fine  intercalary  thread;  interstices 
crossed  by  rather  elevated  fine  lines  of  growth  not  apparent  on  the  ribs ; 
whorls  rounded;  suture  distinct;  umbilicus  narrow,  deep,  bordered  by  a  well- 
marked  isolated  rib;  aperture  nearly  circular,  a  little  thickened,  its  outline 
crenulated  by  the  ribs.     Alt.  of  shell  1.5  ;   max.  diam.  1.8  mm. 

Liotia  (Arenei  perarmata  ri.  s. 
Plate  19,  figures  2,  2  h. 
Pliocene  of  the  Caloosahatchie  beds. 

Shell  small,  solid,  very  strongly  sculptured,  with  one  small  smooth 
nuclear  and  three  subsequent  whorls;  spire  depressed,  apex  blunted  ;  surface 
minutely  microscopically  shagreened  all  over  with  close-set  incremental 
wrinkles;  periphery  with  three  very  prominent  imbricated  or  beaded  keels 
with  deep  equal  interspaces;  between  the  suture  and  the  upper  keel,  on  the 
spire,  and  between  the  lower  keel  and  the  umbilical  rib,  respectively,  are  a  few 
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smaller,  beaded  spirals  rather  variable  in  character ;  summit  and  base  of  the 
whorls  flattened  ;  umbilicus  wide  and  deep,  margined  by  a  strong  annulate  or 
beaded  rib ;  within  the  umbilicus  are  two  high,  nearly  plain  ribs  ascending 
from  the  aperture  ;  mouth  circular,  slightly  varicose  in  the  adult,  rayed  about 
by  the  ends  of  the  spiral  ribs  or  keels  (the  figured  specimen  had  not  formed 
its  varix).     Alt.  of  adult  shell  4.2  ;  max.  diam.  5.5  mm. 

This  species  has  relations  with  L.  Bairdii  Dall  and  L.  variabilis  Dall,  of 
the  recent  fauna,  but  is  sufficiently  distinguished  from  them  by  details  of 
sculpture,  as  well  as  by  its  constantly  less  elevated  form.  The  first  specimen 
found,  being  unique,  was  figured,  though  not  quite  adult ;  since  then  a  number 
of  adult  specimens  have  come  to  hand,  on  which  the  diagnosis  is  based,  wiiich 
will  explain  some  slight  discrepancies  between  it  and  the  figure. 

Liotia  (Arene)  gemma  Tuomey  and  Holmes. 

Trochus  gemma  T.  &  H  ,  Pleioc.  Fos.  S.  C,  p.  118,  pi.  26,  fig.  4,  1856. 
Archi'ectonica  /ricarina/a  Slearns,  Proc.  Bost.  Soc.  Nat.  Hist,  for  1S72,  p.  23,  Jan  ,  1872. 
Liotta  tricarinata  Dall,  Rep.  Blake  Gastr.',  p.  389,  1889. 

Margarita  Iricartnaia  Gabb,  Geol.  Santo  Domingo,  p.  243,  1873  ;  Joiirn.  Acad.  Nat.  Sci., 
2d  Ser.,  viii.  p.  366,  pi.  46,  f.  64,  1881. 

Miocene  of  Santo  Domingo,  Gabb,  aiul  of  the  Feedee  River,  S.  Carolina, 
Tuomey;  Pliocene  of  Costa  Rica,  Gabb;  of  the  Caloo.sahatchie  beds  and  Shell 
Creek,  Florida,  Dall  and  Willcox ;  of  the  Waccamaw  beds  of  South  Carolina, 
Johnson;  and  living  on  the  coast  from  North  Carolina  to  Florida  from  low- 
water-mark  to  22  fathoms. 

There  is  no  doubt  of  the  practical  identity  of  the  recent  and  fossil  shells, 
though  the  Pliocene  specimens  are  a  little  larger  than  the  recent  ones.  Except 
in  the  matter  of  size,  they  are  indistinguishable  and  vary  through  the  .same 
series  of  mutations.  The  names  applied  by  Gabb  and  Stearns  were  given 
independently  of  each  other,  Stearns  describing  the  recent  shell  and  Gabb 
the  Antillean  fossil.  Guppy  queries  *  whether  Gabb's  shell  is  not  identical 
with  Cyclostreina  bicarinatuin  Guppy  and  Adeorbis  carinata  Gabb,  but  these 
species  are  quite  distinct  from  each  other,  the  latter  being  an  Episcynia 
resembling  V.  {E.)  inoniata  Orb. 

Liotia  (Arene)  agenea  n.  s. 
Plate  23,  figure  3. 
Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  Florida,  Burns. 
Shell  small,  with  four  whorls,  the  whorls  tricarinate,  the  umbilicus  wide, 
rapidly  narrowing,  funicular,  the  outer  margin   bordered    by  a  crenate   rib; 
suture  distinct ;  transverse  sculpture  of  fine,  elevated,  close-set  lines,  which  are 
usually  a  little  gathered  up,  close  to  the  suture,  into  short  wrinkles  ;  aperture 
nearly  circular,  slightly  thickened,  the  outer  margin  angulate  from  the  ends  of 
the  keels.     Alt.  2.0;  max.  diam.  2.5  mm. 

•Quart.  Journ.  Geol.  Soc.  1874,  p.  .529. 
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This  little  shell  is  the  precursor  of  L.  gciiinia  of  the  Newer  Miocene  and 
tlie  variety  tricarinata  Stearns  of  the  Pliocene  and  recent  faunas.  From  them 
it  differs  in  its  much  smaller  size  and  relatively  much  wider  umbilicus.  It 
seems  to  be  very  rare  in  the  marl. 

The  genus  Liotia  is  represented  in  the  Moceiie  by  L.  (Solarium) gramilata 
Lea.  As  there  was  a  Solarium  graniilatHiii  of  Lamarck,  Conrad  attempted 
to  rectify  matters,  in  1834,  by  calling  it  -S".  tricostatum,  and  Orbigny,  in  1850. 
proposed  for  it  the  name  of  pscudogra)!ulatum.  As  it  is  not  a  Solarium, 
perhaps  we  may  be  permitted  to  go  back  to  the  earliest  specific  name.  The 
species  is  not  rare  at  Claiborne,  in  the  horizon  of  the  Claiborne  sands,  and  is 
also  found  at  Wood's  Bluff,  Ala.  The  Solariorbis  bella  Conrad,  referred  to 
Dclphinula  by  De  Gregorio,  is  a  mere  catalogue  name  without  figure  or 
description. 

The  figure  of  De  Gregorio's  Dclphinula  conscionaria  resembles  an 
extremely  young  A^(?//<:-rt  or /'f/j7//Vf.y,  too  immature  for  determination.  The 
Dclphinula  trochiformis  and  nadcoidcs  of  H.  C.  Lea,  from  tlie  Miocene  of 
Petersburg,  Va.,  are  extremely  young  specimens  which  have  been  a  good  deal 
worn,  and  seemed  to  the  writer  quite  unrecognizable.  I  have  carefully 
examined  the  type-specimens  which  are  in  the  Philadelphia  collection. 

Family  I'MBONIID/E. 
Genus    UMBONIUM    Link. 

There  are  no  species  }-et  reported  from  our  Tertiaries  which  really  belong 
to  this  genus  as  properly  defined,  yet  in  the  deep  waters  of  the  West  Indies 
a  recent  species  is  found,  so  that  they  may  be  expected  to  turn  up.  The 
species  referred  to  Adeorbis,  Rotella,  Uuibonium,  etc.,  by  Lea  and  others  in  the 
literature,  belong  to  the  group  about  to  be  discussed. 

In  his  review  of  the  Trochidce,  Mr.  Pilsbry  has  called  attention  to  the  fact 
that  in  discussing  the  genus  Ethalia  in  the  Blake  Report  (p.  359)  I  had 
followed  Carpenter  in  characterizing  it  by  the  species  included  under  it  by 
Adams,  but  differing  from  the  two  which  serv-ed  as  his  original  types.  It  is, 
as  Mr.  Pilsbry  suggests,  not  unlikely  that  E.  guamcnsis  may  differ  from  the 
smaller  and  more  pellucid  species  which  have  generally  been  referred  to  Ethalia, 
although,  conchologically,  the  differences  are  chiefly  of  size  and  coloration. 
At  all  events,  it  will  be  convenient  to  consider  the  latter  separately. 

Vitrinella  having  been  reserved  for  the  small  turbinate  hyaline  shells  with 
an  open  umbilicus,  large  larval  shell,  and  the  aperture  dilated  and  sinuated,  and 
Ethalia  for  the  large  forms  agreeing  with  E.  guamcnsis,  it  remains  to  allot  the 
several  names  which  have  been  proposed  for  the  remaining  forms,  in  accord- 
ance with  their  characters  and  the  law  of  priority. 

Teinostoma  Adams  (P.  Z.  S.,  1853,  p.  183)  has  a  depressed  shell,  with  the 
umbilicus  open  when  young,  closed  with  a  large,  smooth  callus  in  the  adult, 
and  with  the  aperture  drawn   away  from  the  axis,  expanded  and  angular  or 
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pointed  at  the  peripl)ery  of  the  whorl.  Type:  T.  polilmii  Adams.  This 
group  has  two  sections  beside  the  typical  one — Pscudorotella  Fischer  (1857), 
in  which  the  shell  is  small,  the  umbilicus  closed  and  the  aperture  rounded 
instead  of  drawn  out,  and  Calccolina  A.  Adams  (1863),  in  which  the  aperture 
is  drawn  out,  but  not  pointed  at  the  periphery.  Parkeria  Gabb  (1875)  and 
Megatyloma  Cossniann  (1888)  are  synonyms  o'i  Pscudorotella.  There  remain 
still  a  number  of  species  in  which  the  young  stages  of  Tcinostonia  are  per- 
petuated, and  which  show  generally  an  angle  or  ridge  extending  from  the 
pillar  into  the  umbilicus  spirally,  and  wliich  sometimes  is  produced  into  a 
thin  broad  keel,  wliich  might  be  taken  for  the  umbilical  wall,  but  really 
overshadows  the  perforation  of  the  axis  and  nearly  closes  it.  Others  have 
the  keel  obscure,  but  the  angle  at  the  pillar  compressed,  as  if  it  had  been 
pressed  while  soft  somewhat  away  from  the  aperture.  The  surface  may  be 
smooth  or  sculptured,  the  spire  well-marked  or  involved  in  the  last  whorl,  the 
umbilicus  usually  marked  by  an  opaque  or  callous  area  about  it,  though  this 
area  may  be  concave,  or  not  raised  above  the  general  surface.  These  shells 
are  obviously  closely  related  to  the  others,  and  were  named  by  Conrad  in  1865 
(Am.  Journ.  Conch.,  p.  30)  Solariorbis.  Dclphimila  dcpressa  I.  Lea,  his  first 
species,  may  be  regarded  as  the  type.  i).  i^tV/rt,  another  species  which  follows, 
is  only  a  list-name;  .S.  lincatus  (Lea)  Conrad  is  a  Solariella,  and  the  other 
example  cited,  5".  nitens  Lea,  is  a  peculiar  species  of  Calliostoma. 

Among  exotic  species  which  may  be  referred  to  Solariorbis  a.Y&  Teinostoma 
hosdenaceiise  Cossmann  and  Rotclla  iiinbilicaris  Deshayes.  The  group,  in 
short,  comprises  Ethalia  of  H.  and  A  Adams  [ex parte),  Carpenter,  and  my 
Blake  Report,  but  not  the  restricted  original  Ethalia  o^  K.  Adams.  Leucorhyn- 
cliia  Crosse  (1867)  is  a  Solarioi bis  in  which  the  umbilical  keel,  in  the  adult,  is 
so  extended  as  to  pass  beyond  the  umbilicus,  under  the  base  of  the  shell,  but 
without  closing  it.     The  type  is  a  recent  species  from  New  Caledonia. 

Dillwynella  was  described  by  me  as  a  subgenus  of  Teinostoma,  but,  after 
much  consideration,  I  have  concluded  that  it  is  entitled  to  generic  rank.  It 
differs  from  the  group  represented  by  Teinostoma  and  Umboniiim  in  possessing 
an  epidermis,  and  may  perhaps  turn  out  to  have  quite  different  relations  when 
the  soft  parts  are  known.  Both  these  groups  go  back  to  the  mid-Eocene  in 
America,  and  are  represented  in  the  existing  fauna. 

In  the  preceding  part  of  this  paper,  when  the  name  Ethalia  is  used,  as  it 
is  in  a  few  places,  the  reader  will  understand  that  the  group  here  termed 
Solariorbis  is  meant,  and  not  Ethalia  as  now  restricted  to  such  forms  as  E. 
gnamensis. 

Section  Pseudorotetla  Fischer. 

This  section  is  represented  in  the  Claibornian  by  T.  subrotundiiin  Meyer 
and  T.  angtdare  Mcytr  ;  in  the  Jacksonian  by  7".  Vcrrillii  Meyer.  In  the  Older 
Miocene  we  have  7".  chipolaninn  Dall ;    in  the  Chesapeake  Miocene  T.  nanuni, 
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r.  subcoiticum,  T.  cannafiiiii,  I.  Icnticiilare  and  T.  umhilicatuvi  of  M.  C.   Lea, 
and  the  following  species  : 

Teinostoma  miliutn  n.  s. 

Chesapeake  Miocene  of  Wilmington,  N.  C,  Burns;  Pliocene  of  the 
Caloosaliatchie  and  Shell  Creek,  Dalland  Willcox. 

Shell  minute,  polished,  smooth,  depressed-conic,  with  three  whorls  ; 
suture  simple,  not  impressed;  periphery  evenly  rounded,  base  moderately 
rounded,  umbilicus  open  in  the  young,  bounded  by  an  obscurely  angular  ridge 
terminating  at  the  pillar,  in  the  adult  filled  with  callus,  the  surface  of  which  is 
somewhat  concave;  aperture  nearly  rounded,  somewhat  concavely  flexuous 
at  the  periphery  and  produced  above  and  below;  margin  somewhat  oblique. 
Max.  diam.  1.5  ;  alt.  0.8  min. 

This  little  shell  is  well  represented  by  the  figure  of  T.  ntargaritida 
Deshayes  (An.  s.  Vert.  Bas.  Paris,  3,  pi.  63,  figures  9-1 1),  except  that  it  is 
slightly  more  depressed,  the  aperture  more  concave  at  the  periphery  and  the 
umbilical  callus  less  prominent.     The  spire  reveals  the  whorls  distinctly. 

Teinostoma  caloosaL-nse  n.  .s. 
Plate  23,  figure  8. 

Pliocene  of  the  Caloosaliatchie  River,  Florida,  Dall. 

Shell  minute,  polished,  smooth  ;  spire  depressed,  dome-shaped  ;  whorls 
three,  not  diffjreiUidted  in  the  profile;  periphery  rounded ;  base  moderately 
rounded,  the  umbilical  depression  filled  smoothly  up  to  the  general  level  by  a 
smooth  callus;  aperture  quite  oblique,  rounded  below,  pointed  at  the  upper 
commissure,  the  body  with  a  light  coat  of  callus.     Max.  diam.  2.0  ;  alt.  i.O  mm. 

This  species  has  the  edge  of  the  whorls  so  smoothly  thinned  out  that  the 
profile  of  the  spire  forms  an  unbroken  arch  or  segment  of  a  circle.  It  is  larger 
than  T.  inilitiiii  and  has  a  different  apertLire. 

Teinostoma  chipolanuna  n.  s. 
Plate  23,  figures  6,  7. 
Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  Florida,  Burns, 
Shell  small,  tumid,  somewhat  neritiform,  three-whorled  ;  surface  polished 
with  microscopic  revolving  stride  ;  dome  of  the  spire  slightly  gibbous  ;  a  little 
flattened  between  the  suture  and  the  periphery;  base  flattish,  the  spiral  striae 
stronger  below;    aperture   small,  nearly   circular,  somewhat   pointed   at   the 
upper  commissure;  umbilicus  solidly  filled  with  smooth  callus,  which  extends 
across    the    body    to    the  outer  lip  ;  inner   lip    at    certain   stages  of  growth 
separated  from  the  callus  by  a   small  groove,  at  other  times   the  surface  is 
continuous  and  smooth.     Alt.  i.O;  max.  diam.  of  base  2.3  ;  min.  diam.  1.8  mm. 
This  curious  little  shell  is  well  distinguished  by  its  gibbous  form.     The 
spirals  are  only  visible  in  a  good  light  and  on  a  perfectly  unworn  specimen. 
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Teinostoma  cryptospira  Verrill. 
Rotella  cryptospira  Verrill,  Trans.  Conn.  Acad.  vi.  p.  241,  1884. 

Post-Pliocene  of  North  Creek,  Little  Sarasota  Bay,  West  Florida,  Dall  ; 
living  off  the  coasts  of  North  Carolina  and  Florida  in  30  to  i  50  fathoms,  U. 
S.  Fish  Commission. 

This  little  shell  resembles  T.  unihilicatuni  Lea  in  having  the  whorls 
nearly  concealed  by  the  thinned-ont  edge  of  the  proceeding  whorl,  which  is 
appressed  nearly  to  the  apex.  The  surface  is  smooth  and  polished.  The 
fossils  have  been  identified  by  comparison  with  a  specimen  named  by  the 
author,  who  has  not  yet  figured  his  species. 

Teinostoma  opsitelotus  n.  s. 
Plate  19,  figures  5,  5  b. 

Pliocene  of  the  Caloosahatcliie  and  Shell  Creek,  Florida,  IJall  and  Will- 
cox. 

Shell  small,  solid,  four-whorled ;  upper  surface  flattened,  the  suture 
distinct,  narrowly  marginate,  appressed  ;  surface  polished,  with  fine  spiral 
striae  in  front  of  the  suture,  becoming  obsolete  toward  the  periphery  ;  periphery 
evenly  rounded  ;  base  full,  obscurely  spirally  striate  ;  umbilicus,  except  in  the 
completely  adult,  ratlier  large,  subcylindrical,  its  margin  formed  by  an  obscure 
angle  ;  in  the  adult  it  is  completely  filled  by  a  flattish,  somewhat  irregular 
callus  ;  aperture  circular  except  at  the  upper  junction  of  the  lip  with  the  body  ; 
pillar  strong,  vertical,  broad  at  the  umbilical  angle  ;  body  with  a  moderate 
covering  of  callus.     Alt.  1.3  ;  max.  diam.  3.3  ;  min.  diam.  2.5  mm. 

The  adults  vary  considerably  in  the  size  they  attain,  and  also  in  the  size 
of  the  umbilicus  before  it  is  filled  up ;  the  young  often  have  a  more  or  less 
distinct  spiral  rib  on  the  upper  surface,  on  which  the  suture  is  wound,  but 
wTiich  becomes  obsolete  on  the  last  whorl.  Tlie  spiral  striae  sometimes,  but 
rarely,  extend  to  the  periphery,  and  are  always  stronger  at  the  inner  margins 
of  the  whorls  both  above  and  below.  The  figures  represent  a  young  shell 
before  the  umbilicus  is  filled ;  the  adult  shows  in  its  place  merely  a  not-promi- 
nent surface  of  callus. 

Section  Solariorbis  Conrail. 
The  type  of  this  group  is  the  Eocene  T.  dcpressiiin  Lea,  a  large  and 
beautifully  sculptured  Claibornian  species.  It  is  especially  marked  by  the 
punctate  reticulated  sculpture  due  to  the  intersection  of  spiral  and  transverse 
grooving.  To  this  species  Meyer  has  attached  T.  rotuhi  Heilprin  as  a 
synonym.  It  seems  somewhat  doubtful  that  they  can  be  identical,  as  no 
indication  of  reticulate  or  punctate  sculpture  is  given  by  Heilprin  in  either 
description  or  figure.  Other  Locenc  species  of  this  section  of  the  genus  are, 
from  Claiborne,  7.  (^Adeorbis)  pigniis  De  Gregorio  ;  from  the  Jacksonian,  T. 
<juadrangulare  Meyer;    T.  planulatuiii   H.    C.   Lea,  of    which  subaiigtdatum 
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Meyer  may  be  a  synonym  ;  and  T.  Ueve  Mcj-ei',  of  which  the  author  reports  a 
variety  vicksburgcnse  in  the  Vicksburgian. 

The  Miocene  and  Pliocene  species  will  now  be  described,  and,  as  the  last 
species  cited  under  the  preceding  section  was  one  which  up  to  the  latest 
moment  of  attaining  maturity  might  seem  to  belong  in  Solariorbis,  so  the 
first  species  here  described  will  be  one  which  barely  misses  establishing  itself 
as  a  Pseudorotclla. 

Teinostonaa  mioroforatis  n.  s. 
Plate  23,  figures  9,   10. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  Florida,  Burns. 

Shell  large  for  the  genus,  with  four  or  five  whorls;  surface  polished, 
sculptured;  spire  flattened;  upper  surface  of  the  whorl  with  two  spiral  sub- 
equal  ribs,  one  close  to  and  in  front  of  the  suture,  the  other  near  the  periphery 
and  having  the  suture  laid  upon  it ;  surface  between  these  ribs  slightly  convex, 
sculptured  with  numerous  fine  sharp  spiral  grooves  crossed  by  numerous 
rather  distant  impressed  lines  of  growth,  producing  a  punctate  effect  at  the 
intersections;  periphery  rounded,  base  moderately  convex,  with  a  sculpture 
similar  to  that  of  the  spire,  but  stronger,  increasing  in  strength  and  in  the 
width  of  the  interspaces  toward  the  umbilical  area,  which  is  nearly  smooth  and 
evenly  rounded  ;  aperture  rounded,  oblique,  angulated  at  the  upper  commis- 
sure and  by  the  rib;  pillar  thin  and  short,  at  its  base  supported  by  a  triangular 
thickening  due  to  a  stout  projecting  umbilical  rib"  which  overhangs  and 
screens  the  small  perforate  umbilicus,  Alt.  of  shell  2.3  ;  max.  diam.  4.7  ; 
min.  diam.  3.7  mm. 

The  nucleus  of  this  handsome  little  shell  is  swollen  and  prominent,  almost 
as  if  it  might  be  sinistral,  and  immersed  in  the  spire.  There  is  no  callus  on 
the  pillar  or  umbilicus,  and,  viewed  vertically  from  below,  the  shell  seems 
imperforate,  but  under  the  shadow  of  the  thick  rounded  umbilical  rib  there  is 
a  small  perforate  umbilicus,  essentially  as  in  Leucorliynchia. 

The  species  is  nearest  T.  quadrangiilarc  Meyer,  but  has  no  angle  at  the 
periphery  of  the  base,  the  umbilical  area  is  proportionately  smaller,  and  the 
end  of  the  rib  less  broad  and  prominent.  Meyer's  species  seems  also  to  be  a 
much  smaller  shell,  and  has  a  conical,  not  flattened,  spire. 

Teinostoma  steiratum  n.  s. 

Plate  23,  figure  ii.' 

Newer  Miocene  of  the  Cape  Fear  River,  North  Carolina. 

Shell     small,     polished,     solid,    three-whorled ;    spire    flattened    above, 

obscurely   microscopically  spirally    striate    near  the   suture    and    umbilicus ; 

early  whorls  with  an  angle  on  the  upper  surface,  close  to  which  the  suture  is 

wound,  forming  a  narrow  channel,  but  on  the  last  whorl   the  angle  becomes 

obsolete  and  the  upper  surface  evenly  rounded  ;  periphery  with  a  single  narrow 
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keel ;  base  rounded,  flattish,  falling  evenly  into  the  simple  subcylindrical 
umbilicus,  which  has  no  rib  or  keel  and  is  surrounded  by  a  smooth,  not 
elevated,  callous  area;  aperture  rounded  except  at  the  upper  commissure; 
body  with  a  thin  callus,  pillar  thick,  concavely  arched.  Alt.  i.O  ;  max.  diam. 
2.6  ;  min.  diam.  2.0  mm. 

This  species  seems  to  be  more  nearly  the  size  of  T.  quadrangulare,  but 
differs  in  the  basal  characters.  There  is  no  rib  or  angle  on  the  pillar,  and  the 
umbilicus  is  rather  large  for  the  size  of  the  shell.  More  specimens  might 
show  at  perfect  maturity  additional  characters,  but  the  species  may  easily  be 
recognized  by  the  simple  rounded  peripheral  keel. 

Teinostoma  vortex  n.  s. 

Newer  Miocene  of  the  Cape  Fear  River,  North  Carolina. 

Shell  very  small,  disk-like,  of  three  and  a  half  whorls;  surface  polished, 
sculptured  only  with  numerous  impressed  incremental  lines  ;  first  whorl  rather 
prominent,  subsequent  whorls  somewhat  excavated  in  front  of  the  inconspicu- 
ous appressed  suture ;  last  whorl  slightly  descending  and  somewhat  expanded 
near  the  aperture;  periphery  evenly  rounded,  whorls  full;  aperture  trans- 
versely ovate,  oblique,  thin-edged,  a  thin  wash  of  callus  on  the  body;  pillar 
thin,  not  differentiated  from  the  rest  of  the  margin,  externally  with  a  broad, 
thin  lamina,  which  is  closely  applied  to  the  preceding  whorl,  but  forms  an 
ovate  funicular  umbilical  area,  more  opaque  than  the  rest  of  the  shell,  and 
having  a  minute  central  chink  leading  into  the  covered  umbilicus.  Max. 
diam.  1.7;  min.  diam.  1.2  ;  alt.  0.6  mm. 

A  single  specimen  of  this  well-marked  little  shell  was  obtained  from  the 
marls,  but  was  unfortunately  smashed  by  the  draughtsman  before  a  figure  was 
completed. 

Teinostoma  coUinus  n.  s. 

Plate  23.  figure  14. 

Newer  Miocene  of  the  Cape  Fear  River,  North  Carolina. 

Shell  resembling  the  preceding,  but  much  more  elevated  and  turbinate, 
the  depression  in  front  of  the  suture  feeble,  the  incremental  lines  not  impressed 
the  umbilical  lamina  lower  down  on  the  pillar,  so  that  it  does  not  reach  the 
preceding  whorl,  and  the  excavation  above  it  is  plainly  visible,  while  the 
callous  umbilical  area  formed  by  the  lamina  has  a  more  irregular,  obliquely 
wrinkled  surface  and  rises  above  the  whorl  at  its  margin.  The  shell  has  four 
whorls,  a  polished  surface  and  a  circular  aperture;  the  pillar-lip,  apart  from 
the  lamina,  is  thin.     Alt.  of  shell  1.3;  max.  diam.  2.0;  min.  diam.  1.5  mm 

A  single  specimen  with  the  aperture  imperfect  but  clearly  different  from 
any  of  the  others  was  obtained.  The  general  profile  of  the  spire  is  domelike, 
the  sutures  being  inconspicuous,  and  the  whole  shell  is  rather  tliinntr  than  in 
most  of  the  other  species. 
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Teinostonia  funiculus  n.  s. 
Plate  23,  figure  15. 

Pliocene  of  the  Caloosahatchie,  Dall. 

Shell  small,  of  three  or  four  whorls,  polished,  with  a  flattened  spire  ; 
upper  surface  of  the  whorls  near  the  outer  edge  bordered  by  a  sharp  rib 
which  in  the  later  whorls  becomes  an  angle  in  front  of  which  the  suture  runs  ; 
the  space  between  the  rib  and  the  suture  is  flat  and  finely  spirally  striate ;  the 
whole  shell  is  brilliantly  polished,  the  rounded  periphery  is  smooth,  and  the 
spiral  striae  are  again  visible  just  outside  the  umbilical  area  on  the  base,  or 
the  whole  may  be  striate  ;  in  the  young  shell  there  may  be  an  angle  on  the 
periphery,  but  it  usually  becomes  obsolete  in  the  adult ;  aperture  circular,  hardly 
oblique,  margins  not  thickened  ;  umbilicus  surrounded  by  a  well-marked,  not- 
much-elevated  keel,  wide,  with  vertically  striated,  rather  convex  walls.  Alt. 
i.O  ;  max.  diam.  2.4  ;  min.  diam.  2.0  mm. 

This  shell  resembles  the  young  of  T.  opsih-!oti<s,h\.\i\\AS  adiffcrent  umbili- 
cus, which  would  seem  not  to  be  filled  up  at  maturity,  is  smaller  and  has  finer 
and  sharper  spiral  striae.  The  rib  on  the  summit  is  much  more  prominent  than 
in  that  shell.  Still,  we  know  as  yet  so  little  about  the  limits  of  variation  in 
these  small  shells — and  I  have  reason  to  believe  it  much  greater  than  ordi- 
narily supposed — that  if  it  were  not  for  the  differences  in  the  umbilicus  I  should 
have  regarded  7".  funiculus  merely  as  a  variety  of  T.  opsitelotus. 

Teinostoma  pseudadeorbis  11.  s. 
Plate  23,  figures  12,  13. 

Chesapeake  Miocene  of  the  "  Siriarca  cciitcuaria  "  bed,  at  Temple  Place, 
near  Yorktown,  Va.,  G.  D.  Harris. 

Shell  small,  solid,  with  four  rounded  whorls,  a  rather  depressed  spire  and 
generally  y^c/tw/J/i-- like  form  ;  whorls  slightly  impressed  in  front  of  the  distinct 
suture,  rounded  at  the  periphery  ;  sculpture  of  numerous  fine,  sharp  grooves 
with  wider  rounded  interspaces,  tending  to  be  feeble  on  the  periphery  and  more 
distant  on  the  base  near  the  umbilicus,  but  otherwise  rather  uniform  over  the 
shell ;  these  are  crossed  by  fine  incremental  strias,  giving  a  somewhat  punctate 
aspect  to  the  grooves  ;  base  flattish,  moderately  rounded,  the  umbilical  margin 
smooth  and  evenly  rounded  over,  umbilicus  narrow,  deep,  somewhat  scalar  ; 
aperture  wider  than  high,  oblique,  the  pillar-lip  not  differentiated,  but  thick- 
ened; the  body  with  a  moderate  callus,  connecting  the  lips.  Alt.  2.5  ;  max. 
diam.  5.0  mm. 

This  interesting  little  shell  might  be  taken  for  an  Adcorbis,  if  it  were  nut 
for  the  swollen  nucleus  and  the  thickened  pillar-lip.  A  single  .specimen  was 
obtained  by  Mr.  Harris. 

Genus  DILLWYNELLA  Dall. 

'Dillwyme/la  Dall,  Rep    Blake  G^str  ,  p  3';2,  April,  18S9  ;  Bull.   U    S.  Nat.  Mus.  No.  37,  p. 
160,  i8,S9.     Type  D.  modesla  Dall,  pi.  .\,\i.  fig.  3. 
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Tiburnus  De  Gregorio,   Faun.  Eocen.  Alabama,  p.  143,  1890 ;  subgenus  of  Turbo,  type  7". 

naticoides  Lea. 
Turbo  sp.  Lea  ;  Natica  sp.  Conrad. 

Dillwynella  naticoides  Lea. 
Plate  18,  figure  3. 

Natica  eborea  "  Conrad,"  Foss.  Sh.  Tert.  Form.,  No.  4,  p.  46,  Oct.,  1831;  Cat.  Tert.  Sh. 

U.  S.  in  Morton's  Synopsis  Org.  Rem.  Cret.,  App.,  p.  4,  1834;  Orb.,  Prodr.  Pal.  ii.  p.  346, 

No.  137,  1850. 
Turbo  naticoides  Lea,  Contr.  Geol.,  p.  125,  pi.  iv.  fig.  114,  Dec  ,  1S33. 
Monilea  eborea  Conr.  (MS.  label),  in  S.  I.  Coll.,  not  of  Wagner. 
Turbo  [Ttburtiiis]  naticoides  De  Greg.,  cp.  cit.  p.  143,  pi.  13,  figs.  21  to  26,  i8go. 

Claiborne  sands  horizon  of  the  Eocene  at  Claiborne,  Alabama. 

Shell  small,  turbinate,  solid,  polished,  smooth,  not  pearly,  of  four  or  five 
whorls  ;  suture  distinct,  not  channelled  ;  upper  surface  and  periphery  rounded  ; 
nucleus  minute;  sculpture  only  of  faint  incremental  lines;  base  rounded, 
minutely  perforate  or  with  a  deep,  narrow  pit  in  the  umbilical  region;  pillar 
broad,  slightly  callous,  with  a  faint  groove  behind  it,  passing  insensibly  into 
the  lower  lip  ;  aperture  oblique,  lip  not  reflected  ;  throat  smooth.  Alt.  6  ; 
max.  diam.  7  mm. 

Natica  eborea,  published  by^  Say  and  Morton  in  Conrad's  name,  was  not 
figured  or  recognizably  described.  Conrad  himself  afterward  blundered  in 
trying  to  identify  it.  The  name  of  Lea,  which  was  accompanied  by  a  good 
figure,  is  therefore  adopted  here. 

Owing  to  the  similarity  of  the  specific  names  and  the  circumstances  above 
inentioned,  Conrad  seems  to  have  confounded  this  species  with  Wagner's 
TrocIiHS  eborciis,  which  it  does  not  resemble.  It  differs  from  the  recent  type 
of  Dilhvynella  by  its  larger  size,  more  elevated  and  compact  form,  but  other- 
wise is  extremely  similar  to  it.  There  is  a  faint  dimple  of  callus  on  the  pillar 
in  both,  but  it  is  more  prominent  in  the  recent  species.  None  of  the  specimens 
show  any  trace  of  nacre,  thereby  agreeing  with  the  porcellanous  character  of 
the  recent  Dilhvynella.  The  only  shell  with  which  this  is  likely  to  be  con- 
founded is  the  Calliostoma  nitens  Lea,  which  is  smaller,  more  depressed,  more 
angulated  at  the  periphery,  and  provided  with  a  thick  and  very  brilliant 
nacreous  layer,  which  shines  through  the  thin  outer  stratum  of  the  shell  in 
many  specimens. 

Genus  COCHLIOLEPIS  Stimpson. 
CochliolepisSXm.,  Proc.  Bost.  Soc.  Nat.  Hist.  vi.  p.  308,  1858. 

The  systematic  position  of  this  genus  is  not  yet  absolutely  certain.  The 
type  is  the  following  species  : 

Cochliolepis  parasitica  Stimpson. 

C.  parasitica   Stm.,  Proc.  Bost.  Soc.  Nat.  Hist.  vi.  p.  308  (fig'd),  1858;  Dall,  Rep.  Blake 
Gastr.,  p.  360,  1889. 
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Rare  in  the  Caloosahatcliie  beds,  Dall ;  living  under  the  scales  of  a  large 
annelid  [Acoc-U'S  lupinus  Stm.)  in  Charleston  Harbor,  S.  Car.,  Stimpson. 
A  single  specimen  of  the  typical  species  was  found  in  the  marls. 

Cochliolepis  nautiliformis  Holmes. 
Adeorbis  nautilifoymis  Holmes,  Post  Pleioc.  Fos.  S.  Car.,  p.  93,  pi.  -xiv.  figs.  8  a^  8  b,  i860. 

Newer  Miocene  of  Duplin  Co.,  N.  Car.,  Burns;  Post-Pliocene  of  S. 
Carolina  at  Cainhoy,  Wando  River,  Holmes. 

This  is  easily  discriminated  from  the  type  by  its  rounder  whorls  and  the 
greater  amount  of  the  spire  left  uncovered  by  the  advancing  whorl.  It  is  also 
larger.  Holmes,  having  two  small  species,  unfortunately  got  his  labels  mixed 
or  some  error  occurred  by  which  a  shell  {Vitnuella  Holmesii  Dall)  which  has 
no  resemblance  to  Cochliolepis  is  figured  as  Stimpson's  species,  while  a  genu- 
ine Cochliolepis  is  represented  under  the  name  of  Adeorbis. 

Cochliolepis  striata  Stimpson. 
Plate  23,  figures  16,  17. 
C  siriala  (Stm.  MS  )  Dall,  Rep.  Blake  Gastr.,  p.  360,  iSSg. 

Newer  Miocene  of  Duplin  Co.,  N.  Car.,  Burns  ;  of  the  Cape  Fear  River 
at  Mrs.  Guion's  marl-bed,  C.  W.  Johnson  ;  living  in  Tampa  Bay,  Florida,  at 
Egmont  Key,  Col.  Jil.  Jewett. 

It  is  not  improbable  that  further  researches  will  reveal  this  species  also  in 
the  Caloosahatchie  beds. 

Family  CYCLOSTREMATID.-E. 
Genus  VITRINELLA  C.  B.  Adams. 
The  place  of  this  genus  is  still  uncertain,  and  numerous  incongruous 
species  have  been  referred  to  it,  even  by  its  founder.  The  true  Vitrinellce 
conchologically  seem  very  like  the  more  porcellanous  forms  of  Cyclo- 
stmiia,  so  that  I  have  adopted,  provisionally,  the  present  family  to  include  the 
genus,  as  well  as  the  more  strictly  holostomate  types  upon  which  it  was 
founded. 

Subgenus   Episcynia  Morch. 

Episcytiia  Morch,  Mai.  Blatt.  xxii.  p.  155,  1875  ;  ''S  subgenus  o(  Sohrimn  ;  type  S.  inornata 
Orbigny,  Moll.  Cuba,  p.  67,  pi.  .xi.x.  figs.  25-27.     Recent  in  the  Antilles. 

The  type  is  a  small  hyaline,  depressed  shell  with  a  single  serrated  carina 
furnished  with  long,  caducous  epidermal  cirrhi. 

Vitrinella  1  Episcynia)  multicarinata  Stimpson. 

V.  multicarinata  Sx.m.  (MS.)  Dall,  in  Rep.  Blake  Gastr.,  pp.  273,  361,  392,  1SS9.     Recent 

on  the  Florida  coast. 
f  Architectonica  gemma  Holmes,  Post-Pleioc.  Fos.  S.  C,  p.  92,  pi.  xiv.  figs.  6,  6  a,  6  b,  i860. 

Wando  River  marl-beds  at  Cainhoy,  S.  Car.  ;  Post-Pliocene  of  Holmes. 
f  Adeorbis  carinala  Gabb,  Geol.  Top.  Santo  Domingo,  p.  243,  1873. 
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Miocene  of  Duplin  Co.,  N.  Car,  Burns;  Pliocene  of  the  Caloosahatchie 
River,  Florida,  and  of  the  Cape  Fear  River,  N.  Car. ;  recent  on  the  South- 
eastern coast  of  the  United  States  from  Hatteras  to  Florida,  low  water  to  15 
fathoms. 

It  is  uncertain  whether  Hohnes's  species  is  identical  with  the  recent  shell 
and  Pliocene  fossils.  The  latter  agree  perfectly  in  being  less  elevated  than 
Holmes's  figure  and  in  having  more  spiral  sculpture.  It  is  possible  that  his 
specimen  was  exceptional  or  his  figure  inaccurate,  but,  in  the  absence  of  his 
type,  I  do  not  feel  authorized  to  definitely  unite  them.  They  are  in  any  case 
closely  related  species.  The  North  Carolina  specimen  was  collected  by  Mr. 
Johnson  at  Mrs.  Purdy's  marl-pit  on  the  Cape  Fear  River.  The  evidences  of 
a  possible  mi.xture  of  Pliocene  and  Miocene  at  this  place  are  so  strong  that  the 
age  for  the  present  cannot  be  decided. 

The  type  of  Gabb's  Adeorbis  carinata  is  an  Episcyiiia  somewhat  resem- 
bling the  present  species.  It  is,  however,  more  probably  identical  with  the 
type  of  the  subgenus  V.  (E.)  inornata  Orb. 

Genus  OYCLOSTRBMA   Marrjat. 

Cyclostrema  chipolanum  n.  s. 

Plate  22,  figure  35. 

Older  Miocene  of  the  Chipola  beds  at  Bailey's  Ferry,  Chipola  River, 
Calhoun  County,  Florida,  Burns. 

Shell  small,  turbinate,  with  three  or  four  rounded  whorls  ;  nucleus  small, 
smooth,  subsequent  whorls  sculptured  with  (between  the  sutures  three)  eight 
prominent  spiral  ribs  with  wider  channelled  interspaces  crossed  by  well- 
marked  lines  of  growth  which  are  occasionally  almost  lamellose  ;  suture  dis- 
tinct, not  channelled,  though  the  whorl  in  front  of  it  is  a  little  tabulated  by 
the  upper  spiral  rib;  basal  surface  sculptured  like  the  spire;  aperture  circular, 
expanded  at  the  margin;  pillar-lip  thin;  the  space  between  it  and  the  lowest 
spiral  rib  is  excavated,  but  there  is  no  umbilical  perforation.  Alt.  of  shell 
2.25  ;  diam.  2.3  mm. 

This  is  a  well-marked  and  characteristic  little  shell,  notable  for  its  bold, 
strong  yet  simple  sculpture. 

Genus  MOLLERIA  Jeffreys. 

This  genus  differs  from  Cyclostrema  in  having  the  operculum  more  or  les.s 
calcareous,  and  the  aperture  supplied,  just  within  the  margin,  with  a  projecting 
edge  or  shelf  against  which  the  edge  of  the  operculum  fits.  By  this  rim  or 
ledge  fossil  specimens  may  be  recognized,  even  if  there  is  no  operculum 
present.  Under  Adeorbis  the  reader  will  find  one  or  two  species  referred  to 
which,  perhaps,  would  more  appropriately  find  a  place  here,  but  without  a 
greater  amount  of  material  for  study  I  have  hesitated  to  transfer  them. 
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Molleria  duplinensis  n.  s. 
Plate  23,  figure  18. 
Newer  Miocene  at  the  Natural  Well  of  Duplin  County,  N.  Car.,  Burns. 
Shell   minute,  turbinate,  smooth   or   minutely   granulose   or  shagreened, 
vith  four  whorls  ;  nucleus  small  ;  upper  surface  of  the  spire  evenly  rounded  ; 
suture  distinct,  the  last  whorl  declining  a  little  near  the  aperture  ;   periphery 
and  base  evenly  rounded  to  the  margin  of  the  umbilicus,  which  is  formed  by 
a   rather  prominent   rib,  above  which   the    umbilicus   is   funicular  ;  aperture 
circular,  its  outer  margin  angulated  at  the  suture  and  at  the  end  of  the  umbili- 
cal rib;  internally  the  opercular  shelf  is  well  marked.     Alt.  of  shell  1.5  ;  max. 
diam.  2.0  mm. 

The  surface  of  this  small  shell  is  somewhat  worn,  but  it  suggests  that, 
when  in  perfect  condition,  it  may  not  be  perfectly  smooth,  but  rather  micro- 
scopicall)'  sculptured. 

Molleria  minuscula  n.  s. 

Chesapeake  Miocene  of  St.  Mary's  River,  Maryland,  Clark. 

Shell  very  small,  with  the  general  form  oi Lunatia  interna  Say,  turbinate, 
fully  rounded,  with  two  and  a  half  whorls  ;  surface  smooth,  suture  distinct, 
not  deep;  base  rounded;  umbilicus  very  small;  aperture  rounded,  hardly 
thickened,  the  margin  internally  with  a  perceptible  ledge  for  the  edge  of  the 
operculum.     Alt.  0.7;  max.  diam.  i.o  mm. 

This  shell  is  well  distinguished  by  its  extremely  small  size,  smooth  sur- 
face and  small  umbilical  chink. 

Family  NERITIDyE. 

Genus  NERITA  ^Linne)  Bruguiere. 

Nerita  tampaensis  n.  s. 

Plate  17,  figure  3. 

Older  Miocene  of  the  Orthaulax  bed,  Tampa  Bay,  Florida,  and  of  the 
Tampa  limestone  at  La  Penotiere's  Hammock,  on  Six-Mile  Creek,  a  mile  and 
a  half  south  of  Orient  Station,  six  miles  eastward  from  Tampa  City,  Florida, 
Hall  and  Burns. 

Shell  rather  small,  with  a  depressed  spire  and  three  whorls  ;  surface 
varying  from  nearly  smooth  with  obsolete  spiral  sculpture  to  strongly  irregu- 
larly spirally  ribbed  with  narrow  rounded  ribs  separated  by  wider  interspaces 
and  crossed  by  more  or  less  conspicuous  lines  of  growth  ;  there  is  no  fine 
•^triation  and  the  ribs  are  extremely  irregular  in  size  when  strong,  and  become 
almost  entirely  obsolete  in  some  specimens  ;  they  are  more  sparse  on  the  upper 
surface  than  on  the  periphery;  aperture  half-moon-shaped,  outer  lip  thickened, 
but  not  dentate  ;  inner  lip  with  a  broad,  rather  thin  callus  with  obscure  tuber- 
cles on  the  lower  portion  ;  pillar  thin,  with  a  few  obscure  denticles  near  the 
middle.     Alt.  lo.o;  max.  Ion.  12.1;  mm. 
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The  specimen  figured  happens  to  be  nearly  smooth  ;  on  the  spire  tiicre 
are  some  obscure  oblique  wrinkles.  A  specimen  from  the  hammock  shows 
strong,  irregular  ribbing,  of  which  there  are  only  traces  seen  on  the  one 
figured.  All  the  specimens  obtained  at  Ballast  Point,  where  it  seems  rare, 
seem  to  have  been  more  or  less  worn  before  being  fossilized.  This  is  the  first 
species  of  Nerita  described  from  the  Atlantic  Tertiary  rocks,  and  resembles 
some  of  the  Pacific  coast  recent  species  more  than  it  does  the  recent  species 
of  the  Atlantic  coast  and  the  West  Indies. 

There  are  a  number  of  Californian  fossils  of  the  genus. 

Genus  NERITINA  Lamarck. 

Neritina  chipolana  n.  s. 

Plate  23,  figure  19. 

Older  Miocene  of  the  Chipola  beds,  Chipola  River,  Calhoun  Co.,  Florida, 
Burns. 

Shell  small,  polished,  smooth,  with  a  low  spire  and  three  whorls  ;  nucleus 
swollen,  prominent,  suture  distinct ;  general  form  resembling  that  of  A^. //^/a 
L. ;  aperture  produced,  the  outer  margin  thin,  the  body  with  a  moderately 
thick  callus  ;  at  the  base  of  the  pillar-lip  is  a  slight  projection,  outside  of  which 
the  callus  is  impressed  ;  pillar  above  this  prominence  irregularly  and  minutely 
denticulate,  the  teeth  when  continuously  present  numbering  ten  or  twelve. 
Alt.  of  shell  5.0;  max.  diam.  5.3  mm. 

This  neat  little  shell  retains  its  color-markings,  which  are  composed  of 
dark,  narrow  lines  radiating  from  the  axis  and  over  the  whorl  in  every  conceiv- 
able form  of  zigzag  or  curve,  either  singly  or  in  groups  of  three  to  five,  either 
continuous  or  broken.  In  general,  however,  there  is  much  more  of  the  surface 
of  an  individual  free  from  lines  than  covered  by  them — a  feature  apparently 
characteristic  of  this  form.  Some  rare  varieties  of  N.  virginea  Lam  exhibit 
much  such  a  style  of  painting,  but  in  that  species  when  little  triangles  are 
formed  the  line  bounding  the  triangle  behind  is  always  broader  than  elsewhere, 
giving  the  effect  of  a  shadow  ;  in  N.  cJiipolana  the  lines  are  not  widened.  Size 
and  coloration  being  considered,  there  is  no  recent  American  species  which 
approaches  this  one  very  closely. 

Neritina  (Theodoxus?)  edentula  n.  s. 
Plate  19,  figure  11. 
Pliocene   of    the    Caloosahatchie    and    Shell    Creek,    I'loritia,    Dall    and 
Willcox. 

Shell  small,  smooth,  or  striated  by  incremental  lines,  with  a  depressed 
spire  and  about  three  whorls  ;  aperture  oblique,  outer  margin  thin  and  sharp  ; 
body  with  a  rather  thick  callus;  pillar  smooth  or  very  obscurely  striated, 
edentulous.     Alt.  5.9;  max.  Ion.  5.6  mm. 

The  type-specimen  has  lost  its  color-markings,  but  many   of  the   other 
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specimens  sliow  dark  lineations,  which  differ  from  those  of  the  preceding 
species  in  being  less  evidently  radiating,  more  broken,  and  much  more 
close-set. 

The  only  other  North  American  species  which  has  an  edentulous  pillar- 
lip  is  JV.  Sliowalteri  Lea,  a  shell  closely  related  to  N.  fluviatilis  of  Europe  and 
having  a  different  form  of  aperture.  It  is  a  recent  .species  found,  so  far,  only 
in  the  fresh  water  of  the  Coosa  River,  Alabama. 

It  is  somewhat  singular  that  none  of  the  recent  species  of  the  region  are 
found  in  the  Caloosahatchie  Pliocene,  and  is  perhaps  to  be  accounted  for  by 
the  sandy  shores,  which  are  not  favorable  to  Nerites.  Gabb  has  mentioned 
N.  viridis  as  found  fossil  in  Santo  Domingo,  but  has  not  specified  the  horizon 
or  localit\^ 

Superfamily  ZYGOBRANCHIA. 

Family  PLEUROTOMARIID.t. 

The  Miocene  and  Pliocene  of  the  Southern  States  have  not  yet  offered 
any  examples  of  Plcurotoniaria,  though  there  is  every  reason  to  suppose  that 
they  will  eventually  be  found.  In  the  Piocene  a  large  and  fine  species,  recalling 
P.  Adansoniana,  has  been  described  by  Tuomey  (Proc.  Acad.  Nat.  Sci.  for 
1852,  p.  193,  1854)  from  the  limestones  of  Wilmington,  N.  Carolina,  under  the 
name  of  Troclius  nixus.  It  has  never  been  figured,  but  a  fine  specimen  is  in 
the  National  Collection  from  the  original  locality.  Conrad  has  also  named  a 
large  species  from  the  Shark  River,  New  Jersey,  Eocene  as  P.  periata,h\\t  it  is 
hardly  definitely  established  as  yet.  The  family  HaliotidcB  is  also,  so  far, 
unrepresented  by  species  in  the  Floridian  Pliocene,  though  Pourtales  dredged 
a  species  in  the  Florida  Strait  which  was  associated  with  several  other  mol- 
lusks  like  Bothrocorbula,  which  are  found  not  uncommonly  in  the  Caloosahat- 
chie beds. 

Family  FISSURELLID/E. 
Subfamily  FISSURELLIDEIN^. 
Mr.  Pilsbry,  in  his  revision  of  the  FissiirellidiB,  has  pointed  out  that  the 
typical  subfamily  does  not  antedate  the  Pliocene  ;  as  far  as  yet  known,  all  the 
earlier  forms  belong  to  the  subfamily  Eniargiiuiliiue.  The  collections  upon 
which  this  memoir  is  based  entirely  sustain  this  view.  In  fact,  so  far,  only 
two  species  are  reported  from  our  Tertiary  which  do  not  belong  to  the  group 
just  mentioned,  and  they  are  also  found  living  in  the  same  region. 

Genus  LUCAPINELLA  Pilsbry. 

Lucapinella  limatula  Reeve. 

Fissurella  Itmafula  Reeve,  Conch.  Icon.,  f.  115,  185L 
Fissureltidea  limatula  Dall,  Rep.  Blake  Ga.str.,  p.  409,  1889. 

Lucapinella  limatu/a  Pilsbry,  in  Tryon,  Man.  xii.  p.  198,  pi.  36,  f.  13,  pi.  61,  figs.  6,  7,  8,  9. 
May  189 1. 
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Older  Miocene  of  the  Chipola  beds  ?  Pliocene  of  the  Caloosahatchic, 
Dall ;  Hving  on  the  coast  of  the  Southeastern  United  States  southward  from 
Cape  Fear,  N.  Car.,  to  the  Florida  Keys,  and  in  the  West  Indies  to  Barbados, 
m  15-20  fathoms. 

A  fragment  evidently  of  this  genus,  and  which  as  far  as  it  goes  agrees  well 
with  the  Pliocene  specimens,  was  obtained  by  Mr.  Burns  at  Chipola.  The 
Caloosahatchic  shells  agree  in  the  minutest  particular  with  those  of  the  same 
size  from  the  recent  fauna,  but  there  is  one  specimen  from  the  Caloosahatchic 
which  measures  27  mm.  long  by  16  wide  and  6  high,  which  is  larger  than  any 
recent  specimen  I  have  seen. 

Genus  LUCAPINA  Gray. 
Section  Foraminelta  Guilding. 
Foraminella  (Guilding  MS.)  Sby.,  Conch.  III.  Fiss.,  p.  4,  1839? 
Chlamydoglyphis  Pilsbry,  in  Tryon,  Man.  xii.  p.  198,  1891. 

Lucapina  sufFusa  Reeve. 

Plate  23,  figure  22. 

Fissure/la  hondurasensis  Reeve,  Conch.  Icon.,  f.  70,  1851. 

Fissurella  suffitsa  Reeve,  ibid,  in  errata. 

Fissurella  cancellata  Sowerby,  ex patte,  Thes.  Conch.,  p.  200,  pi.  viii.  (243),  fig.  187  only 

1862. 
Glyphis  cancellata  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  170,  1889. 
Lucapina  cancellata  Pilsbry,  in  Tryon,  Man.  xii.  p.  200,  pi.  63,  figs,  i,  2,  3,  pi.  37,  fig.  58, 

1891. 

Fossil  in  the  Pliocene  of  the  Caloosahatchic,  Dall,  and  Alligator  Creek, 
Willcox;  living  from  Marco,  Florida  (Hemphill),  to  Vera  Cruz,  Mexico,  and 
in  the  Antilles,  and  the  eastern  coast  of  South  America  to  Fernando  Noronha 
(E.  A.  Smith). 

Both  the  Sowerbys  confoimded  this  species  with  that  afterward  called 
adspersa  Phil.;  the  name  cancellata  in  the  Tankerville  Catalogue  stands  with- 
out any  description  or  figure.  In  the  Conchological  Illustrations,  in  my 
opinion,  we  have  figured,  under  the  name  of  cancellata,  a  specimen  of  ad- 
spersa, the  unpublished  Foraminella  Soivcrbii  of  Guilding,  or  the  Lucapina 
elegans  of  Gray,  according  to  the  elder  Sowerby. 

In  the  Thesaurus  we  have  a  specimen  of  suffusa  (fig.  187)  and  one  of 
adspersa  (fig.  189)  joined  under  the  name  of  cancellata.  The  name  oi  suffusa 
positively  applies  to  the  species  now  under  consideration,  while  there  is  more 
or  less  doubt  as  to  the  others.  I  have  therefore  adopted  the  naine  in  this 
place,  pending  more  accurate  information. 

The  fossil  specimens  happen  to  be  extremely  depressed,  and  by  some 
accident  were  not  recognized,  until  after  a  figure  had  been  prepared,  as  identical 
with  suffusa,  but  there  is  no  doubt  as  to  their  relationship. 


INSTITUTK    Of-     St  IKN'CK,     I'll  I  l.A  I  )1  ;l.l'H  1  A  .  425 

SuBFAMiLV  EMARGINULIN.i:. 

Genus  FISSURIDEA  Swaiiison. 

FissurUea  Swaiiison,  Malac  ,  p.  356,  1840;  Pilsbry,  in  Nautilus,  v.  p.  104,  1892. 
Glyfihis  Cirpenier,  1S56  ;  not  of  Agassiz,  1S43. 

In  the  Eocene  this  group  is  represented  in  the  Claibornian  by  the  hand- 
some large  F.  tencbrosa  Conrad,  of  which  F.  claibornensis  Lea  is  a  synonym; 
from  Newton  and  Wahtubbee,  Miss.,  Meyer  and  Aldrich  have  described  F. 
altior.  From  the  Vicksburgian  F.  mississippiensis  is  described  by  Conrad, 
and  the  same  species  occurs  in  tlie  Older  Miocene  rocks  of  Northwestern 
Florida,  in  the  form  of  casts,  if  correctly  identified. 

The  approximation  of  the  different  groups  of  higher  value  than  species, 
as  we  recede  in  time,  is  well  illustrated  by  F.  tencbrosa,  where  the  cross  bar 
behind  the  apical  foramen  has  so  deep  a  dint  behind  it  that  it  seems  difficult 
to  .say  whether  the  species  shall  be  referred  to  Fissnridea  or  Pnnctiirclla. 

In  the  Older  Miocene  of  New  Jersey  we  have  F.  Griscomi  Conrad  ;  /". 
chipolana  n.  s.,  and  F.  7iiicula  n.  s.,  appear  in  Floridian  rocks  of  the  same  age- 
In  the  Chesapeake  or  Newer  Miocene  occurs  F.  redimiciila  Say,  normally 
high,  conical,  with  a  rather  small,  very  cylindrical  foramen.  A  very  young 
shell,  probably  of  this  species,  forms  the  type  of  Cenioria  oblonga  H.  C.  Lea. 
The  typical  ;i(//w/t7//rt  has  the  sculpture  even  and  closely  approximate,  but 
from  this,  by  the  greater  prominence  of  a  few  of  the  radial  riblets,  we  pass  to 
the  variety  alticosta  Conrad  {aiticostata  Meek).  F.  cati/Iifonnis  Rogers  (1839) 
is  normally  lower,  and  more  compressed  laterally  and  elongated,  usually  with 
a  very  large,  rather  oval,  foramen ;  and  close,  compact,  flattened  sculpture. 
F.  niarylatidica  Conrad  (1841)  and  F.  nassida  Conrad  (1845)  are  synonyms. 
I  have  examined  the  types  of  both.  A  recent  species  F.  Tanneri  Verrill,  has 
much  the  sculpture  of  F.  catilliforuns,  but  has  a  small,  cylindrical  foramen  some- 
what like  redindcida,  but  smaller.  F.  redinncida  and  catdliformis  are  very 
closely  related,  and  perhaps  may  prove  to  be  local  races  of  the  same  species.  I 
find  F.  redimicida  and  alticosta  most  common  in  Virginia  and  F.  catdliformis 
and  nassida  in  Maryland.  The  latter  extends  to  Murfreesboro',  North  Carolina, 
and  the  vicinity  of  Darlington,  Peedee  River  and  Goose  Creek,  South  Carolina, 
and  the  upper  bed  at  Alum  Bluff  in  Florida.  It  is  figured  under  the  name  of 
redinncida  by  Tuomey  and  Holmes.  The  Old  Miocene  F.  Griscomi  is  a 
smaller,  somewhat  lower  and  more  elongate  species  with  a  long-oval  foramen, 
but  also  very  closely  related  to  the  others. 

Fissuridea  carolinensis  Courail. 

Plate  21,  figure  7. 

Fissurella  carolinensis  Conrad,  Geol.  N.  Car.,  App.,  p.  22,  pi.  4.  fig.  i.  1875. 
fissuridea  carolinensis  Pilsbry,  Nautilus,  v.  p.  106,  1892. 

Newer    Miocene    of   the    Cape    Fear    River.  North    Carolina,  Johnson: 


426  TRANSACTIONS    OK    THE     WAGNER    FREE 

Pliocene   of  the  Caloosahatcliie,  Shell   Creek  and  Alligator  Creek,   Florida, 
Pall  and  Willcox_^ 

Tiiis  is  aJfine  species  with,  in  its  best  condition,  very  strong  radiating  ribs 
with  intercalary  weaker  ones,  imbricated  irregularly  by  the  lines  of  growth. 
The  foramen  is  elongate,  keyhole-shaped  or  oval,  and  its  inner  callous  border 
subtriangular,  indented  medially,  behind.  It  is  before  the  apex  of  the  shell 
and  looks  distinctly  forward.  The  shell  readies  a  length  of  55,  a  breadth  of 
40,  and  a  height  of  23  mm.  It  seems  to  be  especially  abundant  and  fine  in 
the  marl  at  Shell  Creek. 

Fissuridea  nucula  n.  s. 
Plate  19,  figures  9,  12. 

Newer  Miocene  of  Duplin  Co.,  North  Carolina,  near  the  Natural  Well, 
Burns;   Pliocene  of  the  Caloosahatchie,  Dall. 

Shell  small,  ovate-conic,  the  sides  and  ends  declining  evenly  with  hardly 
any  arch, the  foramen  circular,  small,  its  plane  nearly  horizontal  ;  sculpture  of 
numerous  small,  even,  elevated,  radiating  riblets,  with  about  equal  interspaces, 
in  which,  by  intercalation,  the  ribs  gradually  appear;  these  are  crossed  by 
little-elevated,  rounded  threads  which  minutely  crenulate  the  ribs  and  sink  into 
the  interspaces;  the  threads  are  more  close-set  than  the  ribs,  and  the  intersec- 
tions are  hardly  elevated  into  nodules  ;  interior  smooth,  the  muscular  impres- 
sion distinct,  the  margin  minutely  crenulate,  the  foramen  rounded,  surrounded 
by  a  deltoid  callus,  behind  which  is  an  evident  dint.  Alt.  3.0;  Ion.  4.75  ;  diam. 
3.25  mm. 

This  neat  little  shell  seems  to  be  very  common  in  the  uppermost  Miocene 
of  North  Carolina,  but  rarer  in  the  Pliocene.  The  specimen  figured  is  from 
the  Pliocene,  and  happens  to  be  less  sharply  sculptured  than  most  of  those 
obtained  later,  in  which  the  interspaces  are  more  distinctly  channelled  and 
the  beading  of  the  ribs  more  sharp  than  the  figure  indicates.  This  is  shown 
by  the  series  examined  to  be  merely  an  individual  variation. 

Fissuridea  chipolana  n.  s. 
Phite  23,   fijiiire  21. 

Older  Miocene  of  the  Chipola  beds  near  Bailey's  Ferry,  Chipola  River, 
Florida,  and  in  the  lower  bed  at  Alum  Bluff,  Chattahoochee  River,  Burns; 
Newer  Miocene  of  Duplin  Co.,  North  Carolina. 

Shell  ovate,  slightly  wider  behind  the  foramen,  with  rather  straight  sides, 
slightly  concave  anterior  and  convex  posterior  slope ;  foramen  oval  or  a  little 
keyhole-shaped,  sloping  forward ;  sculpture  of  narrow,  prominent,  radiating 
rounded  ribs,  with  wider  interspaces  and  alternately  smaller  intercalary  riblets, 
crossed  by  distant,  regularly  spaced,  elevated  concentric  threads,  which  form 
nodules  at  the  intersections;  these  nodules  toward  the  periphery  tend  to 
become  transversely  flattened  or  pear-shaped,  and  in  large  specimens  near  the 
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margin  ma}'  assume  an  imbricated  form  ;  interior  smootli,  the  margin  crenu- 
late  in  the  young,  in  the  full-grown  ratlier  sharply  and  coarsely  denticulate 
radially  ;  foraminal  callus  spade-shaped,  slightly  dinted  behind.  Alt.  7;  Ion. 
15  ;  diam.  9.5  mm. 

This  species  much  resembles  F.  altcrnaia  Say,  but  seems  more  depressed 
and  elongated,  and  has  the  foramen  habitually  more  anterior.  It  does  not  seem 
to  attain  so  large  a  size  as  the  recent  specimens  of  alteniata.  It  is  undoubt- 
etllv  the  forerunner  of  that  species. 

Fissuridea  caloosaensis  n.  s. 
Plate  21,  figure  6. 

Pliocene  of  the  Caloosahatchie  beds  and  Shell  Creek,  Florida,  Dall  and 
Willcox. 

Shell  large,  depressed,  with  a  link-shaped  foramen  which  sometimes  is 
distinctly  kej-hole-shaped  ;  radiately  sculptured  with  feeble,  shallow,  rather 
narrow  sulci,  between  which  the  lines  of  growth  are  convexly  looped  toward 
the  apex  of  the  shell,  and  by  regularly-spaced,  rather  close-set,  impressed 
lines  give  the  effect  of  being  imbricated  toward  the  foramen ;  under  the  lens 
the  sculpture  has  the  effect  of  combed  wool,  the  rippled  fibres  lying  in  har- 
mony with  the  incremental  lines  ;  interior  smooth,  the  muscular  impression 
strong,  the  foraminal  callus  having  the  outline  of  a  Gothic  window;  its  outer 
margin  somewhat  fimbriated  or  irregularly  denticulated;  margin  of  the  shell 
feebly  crenulated.     Alt.  12.0;  max.  diam.  40.0 ;  ion.  50.0  mm. 

The  specimen  figured  has  been  more  or  less  decorticated.  From  a  frag- 
ment collected  by  Mr.  Willcox  at  Shell  Creek  the  normal  appearance  of  the 
sculpture  has  been  described  ;  there  are  no  analogous  recent  species  in  the 
region.  The  nearest  approach  to  it  in  the  matter  of  surface-sculpture  among 
recent  species  seems  to  be  Clypidella  pzistula. 

Fissuridea  carditella  11.  s. 
Plate  21,  figure  ir. 

Pliocene  of  the  Caloosahatchie  beds,  Dall. 

Shell  elongate-ovate,  rather  depressed,  the  foramen  in  the  anterior  half, 
which  is  somewhat  narrower  than  the  posterior  portion  ;  foramen  elongated, 
keyhole-shaped ;  sculpture  prominent  and  intricate,  comprising  strong  radi- 
ating ribs,  with  narrower  interspaces  and  much  smaller  intercalary  riblets, 
which  are  crossed  by  sub-laminar  concentric  ridges,  more  distant  near  the 
apex,  more  crowded  toward  the  base,  and  rather  regularly  spaced ;  near  the 
apex  is  reticulated,  with  the  radials  predominant,  but  below  it  becomes  more 
crowded;  the  intersections  above  are  marked  by  transverse  nodules,  which 
gradually,  as  they  advance  toward  the  base,  become  more  developed  and 
hollowed  basally,  until  near  the  margin,  in  a  perfect,  well-developed  specimen, 
the  appearance  of  the  ribs  suggests  little  heart-shaped  cups,  fitting  partly  into 
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one  another,  and  strung  on  the  rib,  somewhat  Hke  what  is  called  b\-  ladies 
"  herringbone-stitch,"  except  that  the  cups  are  symmetrical  and  not  alternate 
on  opposite  sides  of  the  rib ;  interior  smooth ;  the  foraminal  callus  sub- 
triangular,  somewhat  concave  behind ;  margin  of  the  shell  rounded  and 
crenulate.     Lon.  27.0  ;  max.  diam.  15.75  >  ^'t-  /O  m^- 

The  nearest  approach  I  know  of  to  the  elegant  funicular  imbrication  of 
this  shell,  when  perfect  and  well  developed,  is  found  on  the  anterior  ribs  of 
young  specimens  of  Cardium  floridanum,  where  similar  imbrications  occur, 
but  more  distantly  arranged.  The  young  shells  are  destitute  of  the  peculiar 
sculpture,  and  recall  the  youngof/^.r/^^/^/rtz/rt,  though  usually  more  depressed- 
The  funicular  sculpture  is  very  delicate,  and  rarely  preserved  over  the  whole 
of  the  shell.  The  figure,  necessarily  rather  reduced  in  size,  gives  but  an  im- 
perfect idea  of  the  sculpture  when  magnified.  The  young  show  a  smooth 
spiral  nucleus  of  one  whorl. 

Fissuridea  alternata  Say. 

Pliocene  of  the  Croatan  beds  in  North  Carolina,  the  Waccamaw  beds, 
South  Carolina,  Johnson,  and  perhaps  of  the  Caloosahatchie,  Dall ;  Post-Plio- 
cene of  Florida,  and  living  on  the  coast  of  the  United  States  from  Cape 
Hatteras  southward  to  the  Florida  Keys,  westward  to  Texas,  through  the 
Antilles,  and  south  to  the  island  of  Fernando  Noroiiha,  on  the  eastern  coast 
of  Brazil. 

The  specimens  from  Tilly's  Lake,  South  Carolina,  are  unmistakable;  the 
single  young  specimen  from  the  Caloosahatchie  must  be  regarded  as  doubt- 
fully determined. 

Genus  PUNCTURBLL-A.  Lowe. 

I  have  already  called  attention  to  the  close  approximation  of  the  Claiborn- 
ian  F.  tenebrosa  Conr.  to  Piincturella.  A  genuine  species  of  FuHcturella  is 
reported  by  Meyer  from  the  Jacksonian  under  the  name  of  P.  Jacksonensis. 
The  specimen  figured  is  so  small  that  some  doubt  attaches  to  the  generic 
determination,  since  the  very  young  of  all  these  Fissure/lidce  exhibit  the 
Piincturella-iorm  until  the  enlargement  of  the  foramen  removes  the  spiral  apex. 
Some  of  the  deep-water  species  of  Punctiirella  found  living  off  our  coa.st  are 
found  fossil  in  the  Pliocene  of  Italy.  One  such  species,  P.  rostrata  (belonging 
to  the  subgenus  Fissiiriseptd)  Seguenza,  was  reported  by  Dr.  Watson  in  the 
Challenger  Report.  On  an  examination  of  typical  specimens  named  by 
Watson,  and  a  comparison  of  them  with  fossil  Italian  specimens  named  by 
Professor  Seguenza,  it  was  obvious  that  two  species  were  concerned,  and  in 
the  Blake  Report  I  named  the  American  recent  form  P.  triangulata.  As  I 
was  working  with  the  specimens  authentically  named,  I  paid  no  attention  to 
figures,  but  in  citing  Watson's  name  inadvertently  cited  his  figure  also,  not 
noticing  that  it  was  a  copy  of  Seguenza's,  and  not  taken  from  one  of  his  own 
specimens.     This  oversight  on  my  part,  to  which  Mr.  Pilsbry  has  called  atten- 
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tioa,  was  the  less  inexcusable  since  Watson  himself  calls  attention  to  some  of 
the  diflr^rences  between  his  specimens  and  those  sent  him  by  Professor 
Seguenza. 

Pancturella  noachina  L.  is  reported  from  the  Pleistocene  of  Beauport,  in 
Labrador,  but  I  do  not  know  of  any  species  in  the  Tertiary  of  our  Southeast- 
ern coast. 

Genus  EMARGINULA  Lamarck. 

Subgenus  Rimula  Defrance. 

Eoaarg-inula  (Riaaulaj  caroliniana  n.  s. 

Plate  20,  figure  10. 

Rintula  caroliniana  D.»ll,  this  memoir,  p.  211,  Jan.,  1S92. 

Pliocene  of  the  VVaccamaw  beds.  South  Carolina,  Johnson. 

Shell  small,  thin,  oval,  with  the  apex  nearly  over  the  posterior  margin ; 
with  a  small  smooth  nucleus  of  a  single  whorl ;  moderately  elevated,  the 
anterior  slope  elegantly  convex,  the  posterior  slope  short  and  excavated  ; 
sculpture  of  subequal,  rounded  radiating  threads,  swerving  slightly  to  the  right, 
crossed  by  sub;qual  concentric  ridges,  which  near  the  apex  are  slightly  irregu- 
lar, but  toward  the  base  present  an  even  reticulation  slightly  nodulous  at  the 
intersections ;  foramen  narrow,  long,  with  a  marked  fascicle,  situated  a  little 
nearer  the  anterior  margin  ;  interior  smooth,  the  fasciole  slightly  convex,  the 
foramen  prolonged  a  little  forward  by  a  short  groove.  Alt.  2.0;  Ion.  5.0;  max. 
diam.  3.25  mm. 

This  is  a  very  elegant  little  species,  related  to  the  R.  frenulata  Dall  of 
the  recent  fauna,  but  shorter,  rounder,  with  the  foramen  more  central  and  with 
a  somewhat  different  sculpture. 

Subgenus  Emarginula  s.  s. 

A  single  species  is  known  from  the  Claibornian,  E.  arata  Conrad,  and 
another  from  the  Eocene  of  California,  E.  radiata  Gabb.  To  these  a  third  i.s 
now  added  from  the  Pliocene  of  Florida. 

Emarginula  Pilsbryi  n.  s. 
Plate  2r,  figures  8,  8  a. 

Pliocene  of  the  Caloosahatchie  beds,  Florida,  Dall. 

Shell  small,  thin,  elevated,  with  the  apex  in  the  posterior  third;  nucleus 
smooth,  hardly  forming  a  whorl;  anterior  slope  arched,  convex,  posterior 
shorter,  concave ;  sculpture  of  low,  alternated,  rather  wide,  not  dichotomous, 
radiating  ribs  with  narrower  interspaces,  crossed  by  numerous  close-set, 
rather  wide,  obscure  concentric  ridges ;  the  latter  are  narrower  and  more 
crowded  near  the  apex,  and  wider  and  more  irregular  nearer  the  base ;  the 
intersections  are  somewhat  tumid,  but  not  nodulous ;  fasciole  convex  like  a 
rib;  the  notch  deep,  narrow,  nearly  medial  :   interior  smooth,  the  margins  of 
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the  notch  thickened,  the  fascicle  represented  by  a  shallow  groove;  margin  of 
the  sliell  reflecting  the  external  sculpture.     Alt.  3.0;  Ion.  5.5  ;  diam.  4.0  mm. 

This  pretty  little  species  is  nearest  allied  to  E.  Rollandi  Fischer  of  the 
recent  fauna,  but  the  character  of  the  sculpture  through  its  various  mutations 
is  perceptibly  different  and  the  shell  is  smaller  and  proportionally  more 
elevated. 

It  is  respectfully  dedicated  to  Mr.  H.  A.  Pilsbry,  to  whom  we  owe  an 
important  revision  of  the  Fissiirellidce,  among  other  valuable  contributions  t<.' 
the  science. 

Order  PTEROPODA. 

Suborder  THECOSOMATA. 

This  group  was  inadvertently  overlooked  in  its  proper  connection,  as  it 
should  have  preceded  the  order  Opistliobnincliiata  (Part  I.,  p.  14),  to  the 
members  of  which  this  group  is  more  or  less  intimately  related.  As  there  can 
be  no  reasonable  doubt  that  species  of  Ptcropoda  date  from  the  very  early 
Paleozoic  rocks,  I  am  unable  to  follow  the  superficial  conclusions  of  some 
recent  morphologists  who  would  subordinate  the  group  into  separate  sections 
of  the  later  Opistliobraiichiata. 

Very  few  genuine  Pteropods  have  been  described  from  our  Tertiaries. 
Lesueur,  in  1829,  figured  (Walnut  Hills  Fossil  Shells,  pi.  i.,  fig.  12,  a,  b)  a 
form  which  has  since  been  described  by  Meyer  under  the  name  of  Styliola 
hastata,  which,  however,  belongs  to  the  genus  Creseis. 

Gabb  named  a  Miocene  fossil  from  Santo  Domingo  Planorbclla  (not  of 
Haldeman)  which  has  subsequently  received  the  name  of  Valvatella  from 
Morch  [jion  Gray),  and  Valvatina  Borneman.  The  species  P.  imitans  is 
possibly  related  to  Oxygyrits,  or  may  be  the  Planorboid  stage  of  a  Cceatm  like 
the  V.  parisiensis  of  the  Paris  basin,  and  not  a  Pteropod. 

From  the  Eocene  of  the  Claiborne  sands  come  Creseis  hastata  Meyer 
(also  found  in  the  Vicksburgian  and  Red  Bluff  beds),  C ?  niniba  and  C ?  ebla 
De  Gregorio.  The  last  two  look  like  fragments  of  Dentalin,  and  the  typo- 
graphical errors  of  the  references  are  so  bad  that  it  seems  impossible  to  tell 
which  figures  are  referred  to.  At  all  events,  more  information  is  necessary 
before  either  shell  can  be  regarded  as  a  Pteropod. 

From  the  Jacksonian  we  have  Creseis  simplex  Meyer  (as  Stylioln)  and  a 
form,  perhaps  not  a  Pteropod,  which  Meyer  has  named  Sty /iota  corpiilenta.  It 
a  Pteropod,  it  should  be  referred  to  Creseis. 

From  the  Miocene  of  Santo  Domingo,  Gabb  has  described  Cavolinia 
(Diacrid)  bisidcata,  Cleodora  [Balantimn)  iindjdatnin  and  Styliola  sulci/era, 
which  is  a  genuine  Styliola.  P'rom  the  Miocene  of  Costa  Rica  he  reports 
Creseis  bicostata  under  the  name  of  Styliola.  He  has  also  described,  as  a 
"  Triptera,"  Vaginella  clavata,  from  the  Miocene  of  California.  Professor 
Holmes  has  described  from  the  Post-Pliocene  of  South   Carolina  a  Cai'olitna 
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Tuomcyi,  but  the  shell  figured  is  immature  and  probably  the  young  of  C. 
gibbosa  Ring,  still  found  living  on  the  coast.  Dr.  Meyer's  Bovicornu,  the 
larval  form  of  a  CjE:id  wrongly  referred  by  him  to  the  Pteropoda,  has  been 
already  (p.  296)  discussed. 

Tiiere  would  appear  to  be  no  reason,  in  the  case  of  pelagic  shells  like 
Pteropods,  why  they  might  not,  after  having  once  gotten  into  equilibrium 
with  their  environment,  persist  unchanged  almost  indefinitely,  since  they  are 
free  from  the  influence  of  geological  changes  which  affect  the  shores,  and  the 
sea  must  have  been  very  much  the  same  for  an  incalculable  period  of  time. 

Family  CAVOLINIID/E. 

Genus  VAGINELLA.  Daudin, 

Vaginella  chipolana  n.  s. 

Plate  23,   figures  4,  5. 

Older  Miocene  of  the  Chipola  beds  on  the  Chipola  River,  one  mile  below 

Bailey's  Ferry,  Calhoun  Co.,  P'lorida,  Burns. 

Shell  small,  polished,  marked  only  with  fine  incremental  lines  ;  posterior 
end  truncate,  the  foramen  small,  circular;  on  each  side  of  it,  extending  in  a 
direct  line  a  little  more  than  one  third  the  length  of  the  shell,  is  a  fine, 
threadlike  keel,  which  gradually  fades  away  ;  transverse  diameter  nearly  twice 
the  antero-posterior  diameter;  shell  inflated,  the  ventral  surface  more  so  than 
the  dorsal,  but  the  dorsal  and  ventral  plates  resemble  one  another  more  nearly 
toward  the  anterior  end  ;  anterior  foramen  as  wide  as  the  shell,  marginate,  the 
dorsal  margin  with  a  median  flexure,  the  ventral  simply  arched,  the  whole 
margin  in  the  completely  adult  shell  somewhat  reflected.  Alt.  of  shell  5.5  ; 
transverse  diameter  3.2  ;   antero-posterior  maximum  diameter  1.75  mm. 

This  neat  little  shell  appears  to  be  rather  common  at  the  locality  men- 
tioned, but  is  rarely  found  in  an  absolutely  perfect  state.  It  is  not  sufficiently 
like  the  Californian  species  to  need  comparison. 

Genus  CUVIERINA  Boas. 
Cuvierina  columfcUa  Rang. 

Older  Miocene  of  the  Chipola  beds,  from  the  lower  bed  at  Alum  Blufl", 
■Chattahoochee  River,  Florida,  Burns;  living  in  both  oceans  from  N.  lat.  43° 
to  S.  lat.  40°,  floating  at  or  near  the  surface. 

Two  specimens  of  this  well-known  and  characteristic  Pteropod  were 
obtained,  as  noted,  by  Mr.  Burns.  One  of  them  is  as  perfect  as  if  collected 
yesterday  from  the  surface  of  the  sea,  though,  of  course,  less  translucent. 
They  are  absolutely  indistinguishable  from  the  recent  shell.  The  .specific 
name  of  this  species  is  a  good  Latin  word,  and  stands  in  no  need  of  alteration 
into  "  columnella,"  as  some  inexperienced  writers  have  hastily  concluded. 

The  genus  is  more  commonly  known  as  Cuvieria,  a  name  preoccupied  in 
another  department. 
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In  the  Proceedings  of  the  Academy  of  Natural  Sciences  for  1884  (p.  1 10), 
Dr.  O.  Meyer  has  described  a  minute  fossil — which  he  regards  as  a  Pteropod, 
perhaps  a  subgenus  of  Ciivicrina — under  the  name  of  Tibiella  Marshii  n.  g.  et 
sp.  It  was  obtained  from  the  Claiborne  sands,  but,  as  I  have  not  had  an  op- 
portunity of  examining  the  type,  I  prefer  to  leave  its  relations  undiscussed. 

Genus  CRESEIS  Rang. 
This  genus  is  distinguished  from  Styliola,  wiiich  has  a  dorsal  groove  and 
twisted  shell,  by  its  simple,  slender,  conical  shell,  hardly  distinguishable  from 
some  forms  of  Dentaliiini,  except  by  the  fact  that  it  is  usually  not  quite  recti- 
linear or  curved  in  a  perfectly  even  manner,  and,  when  perfect,  is  closed  at  the 
smaller  end. 

Creseis  recta  Lesueur. 

Styliola  recta  (Lesueur  MS),  Blainv.,  Man.    Mai.  ii.  p.  655,  1827;  Lesueur,  Walnut  Hills 

Foss.  Sh.,  pi.  I,  fig.  12,  1829  ;  Verrill,  Trans.  Conn.  Acad.  v.  p.  556,  1882. 
Creseis  acicula  Rang,  Ann.  Sci.  Nat.,  1.  xiii.  p.  318,  pi.  17,  fig.  6,  1828. 
C.  claim  and  C.  acus  Rang. 
Creseis  recta  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  37,  p.  80,  No.  13,  pi.  66,  fig.  118,  1889. 

Chesapeake  Miocene  of  the  "  Tellina  bed,"  Temple  Place,  York  River. 
Virginia,  Harris;  living,  between  N.  lat.  48°  to  S.  lat.  40°,  pelagic  in  the 
Atlantic  Ocean. 

The  specimens  cannot  be  discriminated  from  the  recent  form,  which  is, 
moreover,  quite  variable  within  the  narrow  limits  prescribed  by  its  simple 
character. 

Lesueur  figured  this  by  the  side  of  his  Vicksbiirg  fossil  {C.  liastatd)  to 
show  the  difference.  He  referred  both  to  his  genus  Styliola,  but  a  year  or  two 
later  Rang  proposed  his  genus  Creseis,  founded  on  this  very  species,  and,  the 
type  of  Styliola  being  a  grooved  species  (5.  siilntlata  Q.  and  G.),  when  the  dis- 
tinction was  recognized,  both  names  were  retained. 

Subclass  ISOPLEURA. 
Order    POLYPLACOPHORA. 

Superfamily  EOCHITONIA. 

The  antiquity  of  the  Chiton  stock  is  extremely  great.  In  America  they 
are  recorded  {Priscochiton  canadensis  Billings)  from  the  Lower  Silurian.  The 
subject  has  been  reviewed,  so  far  as  the  groups  earlier  than  the  Tertiary  are 
concerned,  by  the  writer  in  the  Proceedings  of  the  U.  S.  National  Museum  for 
1881,  pp.  279-291.  On  the  Pacific  coast,  where  CJiitonidcB  abound  in  the 
recent  fauna,  the  Pleistocene  contains  nimierous  fossil  remains  of  still  existing 
species.  Putting  all  the  foregoing  aside,  in  the  Tertiary  of  the  Eastern  States 
but  very  few  species  are  known. 
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Tlie  bL'st-known  species  is  C'/iitoit  coci'iicnsis  Conrad,  from  the  Claibornian, 
whicli  has  several  synonyms.  A  single  species,  C.  traiisciuia,  is  described  by 
H.  C.  Lea  from  the  Chesapeake  Miocene  of  Petersburg,  Va.  His  description 
and  figure  are  insufficient  to  enable  one  to  refer  the  species  to  its  proper  place 
in  the  family.  To  these  I  am  now  able  to  add  one  species  from  the  Older 
Miocene  and  one  from  the  Pliocene  formation. 

Family    CHITONID.E. 

Genus  CHITON  Linn6. 

Type  Chiton  tuberculatus  Lhin^. 

Subgenus  Trachyodon  Dall. 

Insertion-plates   broad,  strong,   divided   by  deep  grooves  into  numerous 

bifid  "teeth,"  or  fimbri;v,  in  the  head  and  tail-plates;   central  valves  with  the 

plates  continuous,  thin  and  flat  from  the  jiigum  to  the  girdle,  where  they  have 

a  single  slit,  on  each  side  of  which  the  plate  is  strong  and  fimbriated  ;  sculpture 

marked,  with  the  lateral  areas  di.stinct,  the  tail-plate  with  a  prominent  mucro. 

Type,  C.  cocciiciisis  Conrad. 

Chiton  (Trachyodon)  eocenensis  ConraJ. 

Chiton  eocenensis  Conrad,  Proc.  Acad.  Nat.  Sci  Phila.  vii.  p.  266,  1S55  ;  Am.  Journ.  Conch, 
i.  p.  212,  pi.  x.x.  fig.  6,  1S65  ;  De  Gregorio,  Mon.  Claib.,  p.  170,  pi.  16,  fig.  39,  1S90  (tail- 
valve). 

Chiton  aniiquus  Conrad,  Morton,  Syn.  App.,  p.  6,  1S34  (name  only)  ;  Proc.  Acad.  Nat.  Sci. 
Phila.  vii.  p.  266,  1S55  ;  Am.  Journ.  Conch,  i.  p,  2r2,  pi.  .xx.  fig.  7,  1S65  ;  De  Gregorio, 
op.  cit.  p.  170,  pi.  16,  fig.  38,  1S90  (tail-valve). 

Chiton? prostrenius  De  Gregorio,  op.  cit.  p.  170,  pi.  16,  figs.  ^10-42,  1S90  (head-valve). 

Eocene  of  the  Claiborne  sands  at  Claiborne,  .\la.,  Conrad,  Johnson, 
Burns,  etc. 

The  species  is  quite  wide  in  front,  and  narrows  toward  the  tail — at  least  so 
far  as  the  exposed  surface  of  the  valves  was  concerned,  since  the  widest  tail- 
valve  does  not  equal  the  width  of  the  average  head-valve  in  a  considerable 
number  of  specimens.  The  central  valves  are  very  short  and  wide  ;  the 
central  area  on  each  side  the  jug'um  is  longitudinally  sculptured  with  about 
twenty-five  coarse,  elevated,  sometimes  dichotomous,  rounded  ridges  with 
narrower  interspaces  ;  I  have  not  .seen  the  jugal  portion  ;  the  lateral  areas  are 
sculptured  with  six  or  seven  radiating  ridges  otherwise  like  those  ot  the 
central  area  ;  the  lateral  part  of  the  insertion-plate  has  six  or  more  fimbria- 
tions  on  each  side  of  the  notch  ;  the  head-plate  is  short  and  very  wide  (3.6  x 
I  i.o  mm.),  the  median  portion  in  advance  of  the  outer  ends,  slightly  upturned, 
but  not  mucronate  ;  the  sculpture  consists  of  about  thirty  dichotomous  radii, 
obscurely  nodulous,  or  vermicular,  and  separated  by  narrower  interspaces;  the 
eaves  are  thin  and  very  narrow  ;  when  the  surface  is  worn  the  nodular  promi- 
nences give  place  to  punctations  {C.  antiqjius)  ;  insertion-plate  exhibiting  long, 
strong  paired  ridges,  corresponding  roughly  to  the   ribs  of  the  upper  surface. 
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and  reinforced  beliiiid  by  a  transver.sel)-  striated,  low  ridge  of  callus,  behind 
which  again  the  jugal  area  is  radiately  striated.  The  tail-plate  is  somewhat 
variable  in  form  (as  in  recent  Chitons)  ;  an  average  specimen  measures  8.5  mm. 
wide  by  5.0  mm.  long;  the  sculpture  is  of  the  same  character  as  that  on  the 
other  valves,  smooth  or  punctate  on  the  mucro,  radial  in  front  of  the  mucro, 
and  longitudinal  on  the  lateral  areas  ;  there  is  sometimes  a  dimple  at  the  centre 
of  radiation  under  the  mucro,  and  the  prominence  of  the  apex  varies  consider- 
ably ;  the  anterior  laminae  are  connected  by  a  narrow  bridge  across  the  jugal 
region  ;  the  insertion-plate  resembles  that  of  the  head-valve,  and  has  about 
thirty  fimbriations,  many  of  them  double. 

I  have  been  thus  detailed  in  describing  this  species  since  there  is  no 
description  or  figure  by  which  its  systematic  place  might  be  determined.  Con- 
rad's figures,  copied  by  De  Gregorio,  merely  indicate  the  form  and  sculpture 
of  the  upper  surface  of  the  tail-valve.  De  Gregorio's  figure  of  the  head-valve 
is  made  from  a  poor  and  broken  specimen. 

I  have  selected  the  name  of  eocenensis,  of  the  two  simultaneously  applied 
to  this  species,  as  more  characteristic  and  based  on  a  perfect  specimen ;  C. 
antiquus  is  extremely  modern  compared  with  the  paleozoic  species,  and  was 
described  from  a  worn  valve.  The  form  here  described  is  identified  from 
specimens  sent  to  the  Smithsonian  by  Conrad  many  years  ago. 

I  have  suggested  a  subgeneric  name  for  this  species,  since  I  find  its  char- 
acters not  corresponding  to  the  assemblage  presented  by  any  of  the  recent 
forms,  though  evidently  allied  to  the  restricted  genus  Chiton  and  to  several 
of  its  sections.  No  distinct  slits  are  observable  in  the  terminal  plates,  they  are 
fimbriated,  but,  with  the  exception  of  the  denticular  processes  which  consti- 
tute the  fringe,  cannot  be  said  to  have  any  insertion-plates  in  the  proper 
.sense  of  the  word. 

Genu.s  ISCHNOOHITON  Gray. 

Ischnochiton   tampaensis   11.   s. 

Plate  23,  figure  23. 

Older  Miocene  of  the  Orthaulax  bed  at  Ballast  I'oint,  Tampa  Hay. 
Florida,  Dall  and  Crosby. 

Head-plate  elevated,  about  4  mm.  wide  and  },.},  mm.  long,  the  upper  siu-- 
face  convex,  simple,  with  fine  obscure  radial  granulations  ;  toward  the  periph- 
ery the  lines  of  growth  are  somewhat  impres.sed,  giving  rise  to  a  few  concen- 
tric ridges;  eaves  well-marked,  insertion-plate  thin,  sharp,  with  eleven  narrow, 
clean-cut  slits. 

Central  valves  with  an  angle  of  about  100°,  the  surface  minutel)-  granular 
and  with  microscopic  pittings ;  central  area  sculptured  with  (on  each  side 
about  five)  sparse,  distant,  longitudinal,  chain-like  threads,  somewhat  irregu- 
larly disposed  ;  lateral  areas  obscure,  faintly  marked  by  one  or  two  obsolete 
radii,  or  none  ;    dorsal    ridge   rounded,   submucronate  :   width  of   valve  6.5  ; 
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length  3.0  mm.  ;  sutural  lamiiKu  thin,  sharp,  smooth,  contiiuioiis  with  the 
insertion-plates,  interrupted  (1.5  mm.)  at  the  jiigum,  the  edge  nearest  thejiigal 
area  minutely  serrate ;  insertion-plates  distinct,  with  a  single  sharp,  clear-cut 
slit,  the  portion  of  the  plate  behind  the  slit  with  its  edge  minutely  serrate, 
bearing  about  si.x  denticles,  the  portion  in  front  of  the  slit  entire;  below  the 
valve  is  simple,  smooth,  the  jugum  with  an  entire  edge;  the  mucronation  is 
strengthened  underneath  with  a  sort  of  triangular  gusset  of  shell-substance. 

I  have  taken  for  granted  that  the  head-valve  kindly  presented  by  Mr. 
Crosby,  and  the  central  valve  found  by  myself,  belong  to  the  same  species. 
They  have  the  dorsal  angle  about  the  same,  and  there  are  no  apparent  incom- 
patibilities between  them.  When  we  consider  that  both  are  silicious  pseudo- 
morphs,  it  is  marvelous  that  they  should  show  the  details  mentioned.  In  the 
absence  of  the  armature  of  the  girdle  and  the  tail-valve,  it  is  impossible  to 
refer  the  species  to  its  particular  section  of  the  genus,  which  may  be  Trachy- 
radsia,  or  some  other  of  the  groups  showing  Radsioid  tendencies  in  the 
insertion-plates. 

The  worn  head-valve  of  a  species  apparently  belonging  to  this  genus  was 
found  in  sand  from  the  Newer  Miocene  or  Older  Pliocene  of  the  Great  Dismal 
Swamp  in  \'irginia.  It  has  no  surface-sculpture  except  concentric  lines  of 
growth,  is  wide  and  short,  with  strong  insertion-plate  showing  eleven  slits.  It 
is,  ho\ve\er,  too  imperfect  to  name. 

Superfamily  OPSICHITONIA. 

Family  MOPALIID.^^. 

Genus  ACANTHOCHITON  Leach. 

Acanthochiton  spiculosus  Reeve. 

Chiton  spicii/osa  Reeve,  Mon.  Chi/on,  pi.  9,  fig.  47,  No.  47. 

Phakelloplenra  (AcmithochiUs)  sfiicH/osa  Shim].,  Berner,  Mitth.  1853,  p.  203. 

Fossil  in  the  Pliocene  of  the  Caloosahatchie  River,  Florida,  Dall ;  living 
on  the  Gulf  of  Mexico  from  Cedar  Keys  southward  to  the  West  Indies. 
Hemphill,  Dall  and  others. 

A  fragment  of  a  central  \al\e  was  obtained  in  the  marl,  which  agrees 
fairly  well  with  the  corresponding  part  of  a  \al\e  of  the  above-mentioned 
species.  The  specimen  is  too  imperfect  to  make  the  identification  certain,  but 
it  is  at  least  probable. 

Class  SCAPHOPODA. 

Order  SOLENOCONCHIA. 

Family   DENTAI.IID.K. 

Ihis  is  a  \er)-  ancient  group,  and  all  of  its  genera  yet  existing  in  the 
recent  fauna  appear  to  he  re[)resented  in  the  .\merican  Tertiary. 
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To  the  students  of  the  fossils  a  few  words  of  caution  may  be  useful, 
especially  as  several  excellent  paleontologists  have  at  times  been  led  into  error 
by  unfamiliarity  with  the  facts  to  be  gained  by  a  study  of  the  recent  forms. 

Stoliczka  has  divided  the  group  into  a  number  of  genera  and  two  sub- 
families— a  proceeding  which  future  researches  may  justify;  but,  from  an  exami- 
nation of  a  large  number  of  recent  species,  I  am  led  to  suspect  that  the 
differences  upon  which  they  are  chiefly  based,  such  as  the  supposed  forms  of 
the  foot  in  SipJioiiodoitalinni  and  Dentalium  proper,  are  less  important  than 
one  would  suppose  from  the  few  published  figures,  and  require  further  inves- 
tigation before  they  can  be  safely  used  in  systematic  work.  At  any  rate,  for 
my  present  purpose,  I  prefer  to  retain  the  old  nomenclature.  The  researches 
of  Sars  have  shown  that  the  arched  side  of  the  shell  is  to  be  regarded  as 
ventral  and  the  concave  side  dorsal,  but  to  avoid  confusion  in  comparisons  I 
have  not  corrected  here  the  terms  in  general  use,  which  are  the  exact  opposite 
of  these. 

The  posterior  end  of  the  shell  in  Dcntalinin  ma)-  be  circular  or  ovate  anil 
evenly  truncate,  oblique,  undulated,  fissured  in  the  median  line,  or  with  slits, 
lateral  or  ventral,  or  both. 

The  most  usual  form  is  that  which  is  evenly  transversely  truncate;  the 
next  most  common  style  is  one  in  which  there  is  a  dorsal  wave,  or  sulcus,  or 
even  a  narrow  slit  of  some  length.  The  other  combinations  are  less  conmion. 
In  a  wide  sense  these  variations  depend  upon  the  form  of  the  mantle-edge  or 
internal  lining  of  the  shell,  which  is  an  extremely  contractile  membrane 
capable  of  secreting  shelly  matter.  This,  like  the  shell,  may  be  simply 
tubular,  sulcate,  undulated,  etc.,  and  when  the  shell  is  absolutely  perfect  the 
posterior  end  reflects  the  form  of  the  membrane  which  secreted  it,  and  which 
is  known  from  observations  on  the  recent  shells  to  be  capable  of  repairing 
damages  to  the  calcareous  tube  which  protects  it. 

The  modifications  of  this  part,  therefore,  are,  as  a  rule,  merely  of  specific 
value,  and  even  in  some  cases  are  known  to  fluctuate  widely  in  different  indi- 
viduals of  the  same  species.  The  genus  Siphoitodciitalinni  is  said  to  have  its 
posterior  end  always  more  or  less  fissured,  but  few  of  the  supposed  Siplioiio- 
dentalia  have  had  their  soft  parts  accurately  recorded,  and  the  v'ariability  in 
Dentalhim  leads  one  to  doubt  if  the  rule  is  necessarily  invariable  in  the  other 
group.     In  Cadidiis  the  orifice  is  known  to  differ  between  different  species. 

Another  modification  of  the  orifice  has  given  rise  to  much  misconception. 
Species  with  very  thin  shells  usually  live  buried  in  soft  mud  which  measur- 
ably protects  them,  but  others  with  heavy  shells  appear  to  be  more  versatile ; 
at  all  events,  if  the  small  end  of  the  shell  is  accidentally  broken  off,  the  animal 
can  repair  it,  and  in  species  which  have  a  simply  tubular  mantle  and  a  thick 
shell  the  repairs  take  the  shape  of  a  small  tube  projecting  from  the  blunt  end 
of  the  large  one,  as  it  is  impossible  for  the  mantle  to  secrete  a  shell  whicii  is 
as  large  and  thick  as  the  original  at  the  [joint  nf  tiuncation.     I  ha\e  examined 
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.1  ijieat  many  recent  Dcntalia,  and  liave  never  seen  a  specimen  in  whicli  the 
"'  tube-in-tube  "  was  not  obviouslj'  the  result  of  the  above  process,  and  I 
beheve  it  always  to  be  so.  Such  forms  as  D.  bitubatnm  Meyer,  from  the  Jack- 
sonian  Eocene,  and  several  recent  forms  illustrate  the  conditions  mentioned. 
D.  tarentiiium  is  especially  liable  to  such  breakages  and  repairs.  It  will  be 
understood  that  it  is  not  asserted  that,  from  a  peculiar  fragility  or  liability  to 
transverse  breakage  in  a  species,  this  condition  may  not  be  almost  habitual 
with  the  adults  of  that  species  ;  but  it  is  undeniable  that  no  one  has  ever 
recorded  a  specimen  with  the  posterior  end  entirely  unbroken  and  yet  possess- 
ing the  supplementary  tubule. 

Another  form  of  repair  is  sometimes  observed  in  species  which  normally 
have  a  dorsal  wave  or  sulcus  in  the  posterior  orifice.  Here  not  only  will  the 
broken  tip  be,  as  it  were,  double-lipped,  but  a  slight  absorption  will  take  place 
in  the  middle  line  above,  corresponding  to  the  sulcus,  even  in  the  solid  shell 
of  the  truncation.  Such  a  state  of  affairs  has  been  figured  by  Meyer  (Bull. 
Ala.  Gaol.  Survey,  I.,  pi.  i,  fig.  2  a  and  pi.  3,  fig.  2  a)  in  specimens  of  D.  Leai 
and  D.  Danai  Meyer,  but  it  is  never  wliat  may  properly  be  called  normal, 
though  occasionally  it  may  have  become  habitual. 

Those  who  have  studied  large  numbers  of  Dentalia  will  have  been  struck 
b\'  the  extreme  sharpness  and  tenuity  of  the  posterior  portion  of  the  young  shell, 
which  is  almost  invariably  lost  long  before  maturity  has  been  reached,  and  will 
realize  that  only  a  carefully  graded  series  connecting  the  very  young  with 
the  adult  will  give  anybody  the  means  for  describing  the  normal  form  of  the 
posterior  orifice  with  exactitude  and  accuracy. 

Still  another  pitfall  is  to  be  avoided  in  studying  the  characters  of  the 
posterior  part  of  the  shell.  As  has  been  stated,  the  posterior  orifice  often  has 
a  dorsal  slit,  very  narrow  and  prolonged  in  some  cases.  But  it  often  happens 
that  erosion,  especially  in  specimens  from  deep  water,  modifies  and  sometimes 
simulates  such  slits,  introducing  them  where  they  normally  should  not  be  or 
lengthening  them  abnormally.  There  seems  to  be  a  peculiaritj'  of  some  kind 
in  the  external  prismatic  layer  of  Detitaliiim,  which  lends  itself  to  the  propa- 
gation of  erosion  in  longitudinal  lines  very  much  more  effectively  than  at 
right  angles  to  such  lines.  Hence  we  see  specimens  of  a  species,  normally 
provided  with  a  short  slit,  exhibiting  an  enormously  long  slit,  or,  starting  at 
some  little  defect  of  the  posterior  margin,  a  narrow  line  of  erosion,  simulating 
a  slit,  may  run  a  long  distance  up  the  shell.  These  abnormalities  may  usually 
be  discriminated  by  comparison  with  numerous  specimens  of  the  same  species. 
In  cases  where  the  student  has  only  one  or  two  specimens,  he  should  refrain 
from  putting  reliance  on  characters  which  may  be  abnormal  as  a  basis  for 
describing  new  forms  or  for  discriminating  old  ones. 

It  may  also  be  added  that  it  rarely  happens  that  smooth  species  do  not 
show  at  least  a  little  sculpture  near  the  posterior  end,  or  that  sculptured  ones 
■do  not  show  a  modification  of  the  sculpture  toward  the  anterior  end.     Hence 
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a  broken  fragment  from  either  part  of  the  shell  can  rarely  be  relied  upon  to- 
give  differential  characters  for  the  species  as  a  whole.  In  the  same  species, 
among  the  sculptured  ones  a  good  deal  of  variation  in  the  strength  of  the 
sculpture  between  different  specimens  is  extremely  common,  and  should  always 
be  allowed  for. 

Genus  DENTALIUM  Linn^. 

In  the  Eocene  of  Claiborne,  the  horizon  of  the  ferruginous  sands  affords 
five  species  o{  Dentaliuui  which  are  well  characterized.  These  are  D.  tlialloide 
Conrad  {alternatuni  Lea),  D.  arciforiiie  Conrad  (Z?.  Leai  Meyer),  D.  blandiiin 
De  Gregorio,  and  D.  minutistnatnni  Gabb  {D.  anmilatuni  Meyer).  D.  blan- 
dum  is  shorter,  smaller,  thinner,  with  finer  and  less  prominent  sculpture  tiian 
D.  alternatum.  D.  arcifoniie  Conrad  is  smooth,  but  toward  the  posterior  end 
is  sometimes  microscopically  longitudinally  striated  for  a  short  distance.  The 
posterior  orifice  is  originally  circular,  subsequently  with  a  wide  sulcus  dorsally 
and  ventrally ;  when  truncate  and  repaired  it  has  a  curious  bilabiate  supple- 
mentary inner  margin  which  has  been  figured  by  Meyer.  D.  ininutistriatum 
Gabb  usually  occurs  in  fragments,  which  are  more  slender  and  straighter  than 
similar  pieces  of  D.  arcifonne.  The  Texas  specimens  of  minutistrialiim  are 
sometimes  more  sharply  striated  than  the  Claiborne  shells,  and  those  from  the 
older  Eocene  Prairie  Creek  beds  are  more  distinctly  annulate.  But  these  differ- 
ences merge  into  one  another  even  in  the  same  locality.  The  species  is  found 
in  the  Prairie  Creek  beds,  on  the  Sepulga  River,  and  other  places  in  Alabama, 
and  Lee  County,  Te.xas.  Another  nearly  smooth  species  from  the  Eocene  of 
Alabama,  Mississippi,  Louisiana  and  Texas  is  D.  microstria  Heilprin.  D. 
biniixtiim  De  Gregorio  is  probably  a  fragment  of  it.  D.  tlialloide  Conrad  (/>. 
alternatum  Lea)  is  very  common  in  the  Claibornian  at  Claiborne,  near  Clarks- 
viUe  and  Wood's  Bluff,  Alabama,  Wahtubbee  and  Newton,  Miss.,  and  Creole 
Bluff,  Louisiana.  D.  asgiiin  De  Gregorio  is  synonymous.  More  than  equally 
abundant  is  the  D.  mississippiense  Conrad  of  the  Jackson  and  Vicksburg 
Eocene,  which  is  also  found  at  Martin  Station  in  Florida.  The  Prairie  Creek 
beds  also  contain  a  pretty  species,  9  to  10  mm.  long,  and  about  a  millimeter  in 
greatest  diameter,  which  I  have  called  D.  Eitgemi,\\\  honor  of  Prof.  Eugene  A. 
Smith,  State  Geologist  of  Alabama.  It  is  notable  for  its  quadrangular  section, 
with  the  conve.x  side  of  the  shell  a  little  narrower  than  the  concave  side,  the 
four  angles  pronounced,  the  surface  between  them  longitudinally  sharply 
striated,  the  anterior  orifice  oblique,  and  the  posterior  transverse  and  inter- 
nally circular  and  simply  truncate.  The  shell  is  rather  solid  for  one  of  such 
small  size,  and  strongly  arcuated.  D.  animlatum  Meyer  has  a  name  several 
times  preoccupied,  which  is  of  the  less  importance  since  his  shell  is  probably 
a  young  specimen  of  ininutistriatum  in  which  the  longitudinal  sculpture  has 
not  developed,  as  often  happens.  D.  bitubatum  and  D.  Danai  Meyer,  with  D. 
gnizuin  De  Gregorio,  arc  all  dubious  Eocene  forms.   /^.  </(7/jrt/;/;// Conrad,  from 
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some  iinmentioned  Eocene  locality,  is  perhaps  a  fra<^ment  of  /.*.  inicroslriu 
Heilpriii.  D.turrituin  Lea  is  an  iminatuie  Cadiilns.  D.  subconipressuiii  Meyer 
seems  to  be  a  valid  species  of  the  Jackson  and  Vicksburg  Eocene,  identifiable 
by  its  smooth  surface  and  oval  section. 

D.  incisissinmm  Meyer  and  Aldrich,  from  VVahtubbee,  is  described  from 
a  small  fragment  as  cylindrical,  smooth,  polished,  and  with  a  long  dorsal  slit 
behind. 

In  the  Miocene  the  species  are  more  numerous.  A  large  number  have 
been  described  by  Gabb  and  Guppy,  from  the  Antillean  Older  Miocene,  most 
of  which  are  still  unfigured. 

Dentalium  attenuatum  Say. 

D.  attenuatum  Say,  Journ.  Acad.  Nat.  Sci.  Piiila.  iv.  p.  154,  pi.  viii.  fig.  3,  1S24  ;  Tuomey 

and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  105,  pi.  25,  f.  i. 
n.  dentate  Conrad,  Fos.  Tert.  Form.,  p.  78,  pi.  44,  fig.  9  ;  not  of  Linne. 
/>.  duodecenaria  Conr.,  Proc.  Acad.  Nat.  .Sci.  1862,  p.  570,  1S63. 

Chesapeake  Miocene  of  Maryland,  Virginia,  North  Carolina,  South  Caro- 
lina, and  the  Ecphora  bed  at  Alum  Bluff,  Chattahoochee  River,  Florida;  Plio- 
cene of  Costa  Rica,  Gabb. 

This  widespread  and  well-known  species  is  closely  allied  to  D.  dcntalis\^., 
of  Southern  Europe,  from  which,  however,  it  seems  to  me  distinct.  It  is  some- 
what doubtful  if  the  Co.sta  Rica  shell  is  identical. 

Dentalium  carolinense  Conrad. 
D.  carolinense  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  pp.  288,  570,  1863. 

Chesapeake  Miocene  of  North  Carolina,  Conrad ;  of  James  River,  Va., 
Burns;  of  the  upper  bed  at  Alum  Bluff,  Chattahoochee  River,  Florida,  Burns; 
and  of  the  artesian  well  at  Lake  Worth,  S.  E.  Florida. 

This  species,  which  has  not  been  figured,  is  readily  distinguished  from  D. 
attenuatum  hy'xts  larger  size,  fewer  (8  to  ii)  ribs,  and  much  broader  inter.spaces, 
and  generally  coarse  and  rude  appearance.  It  reaches  a  length  of  40  to  45 
mm.,  a  ma.ximum  diameter  of  ?  mm.,  and  has  a  very  thick,  earthy  and  little- 
curved  shell. 

Dentalium  Danai  Meyer  ? 
n.  Danai  Meyer,  Bull.  Ala   Geol.  Survey,  p.  64,  pi.  3.  f.  2,  1886. 

Eocene  of  the  Jacksonian,  Ala.,  Meyer ;  Older  Miocene  of  the  lower  bed 
at  Alum  Bluff,  Florida,  Burns ;  Chesapeake  Miocene  of  Plum  Point,  Md., 
Darlington  C.  H.,  S.  Car.,  and  Duplin  Co.,  N.  Car.,  Burns. 

It  is  impossible  to  distinguish  between  the  fragments  received  as  author's 
specimens  of  D.  Danai  and  a  sinooth  species  not  uncommon  in  the  Miocene. 
The  characters  of  the  type-specimen  of  Z>.  Danai  are  duplex.     First  the  shell 


440  TRANSACTIONS    OF    THE    WAONER    FREE 

was  truncated  behind,  and  on  the  thick  truncate  margin  of  the  posterior  orifice 
a  sulcus  was  worn  or  produced  by  absorption  in  front  and  behind.  Then  the 
animal  changed  his  tactics,  and,  abandoning  the  attempt  to  modify  the  old 
broken  margin,  secreted  a  small  tube  after  the  fashion  of  a  "  jury-mast."  It 
will  be  obvious  to  any  one  who  inspects  Dr.  Meyer's  figure  that,  after  the 
supplementary  tube  had  been  made  the  animal  could  not  have  produced  the 
sulci  in  the  old  margin  outside  of  it.  Consequently,  the  purely  individual  and 
accidental  nature  of  the  characters  of  the  posterior  orifice  as  described  by  Dr. 
Meyer  cannot  be  denied.  Very  likely  his  shell  represents  a  valid  species,  but 
so  far  we  have  no  means  of  identifying  it  except  by  specimens  furnished  by 
the  author.  It  is  possible  the  smooth  Miocene  form  may  be  different  from  D. 
Daiiai,  but  we  cannot  be  sure  of  this  until  complete  specimens  of  the  latter 
have  been  collected  and  described  or  distributed. 

Dentalium  disparile  Orbigny. 

D.  diiparile  Orb.,  Moll.  Cuba,  ii.  p.  302,  pi.  xxv.  figs.  14-17,  1842;  Dall,   Blake  Gastr.,  p. 

424,   18S9. 
D.  antillarum,  this  essay,  p.  211  ;  not  of  Orbigny. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  Florida,  and  of  the 
lower  bed  at  Alum  Bluff,  Burns;  Newer  Miocene  of  North  Carolina  ;  Pliocene 
of  the  Waccamaw  beds,  S.  Car.,  Johnson  ;  of  the  Caloosahatchie  beds,  Florida. 
Dall  and  Willcox. 

This  well-marked  species  at  the  posterior  end  is  circular,  with  the  exterior 
crenulated  by  the  ribs.  By  this  feature  it  is  distinguished  from  some  of  the 
allied  species  who.se  posterior  section  is  polygonal.  It  was  inadvertently 
referred  to  in  the  preface  as  D.  antillarum. 

Dentalium  leptum  Bush. 

D.  lepiutn   Bush,  Trans.  Conn.  Acad.  vi.  p.  470,  pi.  xlv.  figs.  iS,  18  a,   1SS5;  Dall,   Blake 
Gastr.,  p.  42r,  18S9. 

Older  Aliocene  of  the  Chipola  River,  Calhoun  Co.,  Florida,  Burns;  living 
from  Cape  Hatteras  to  Charlotte  Harbor,  Florida,  in  2  to  50  fathoms,  sand  or 
mud;   U.  S.  Fish  Commission. 

This  pretty  little  shell  will  doubtless  be  found  in  the  Newer  Miocene  and 
Pliocene  beds  when  sufficiently  searched.  The  Ciiipoia  specimens  do  not  seem 
to  offer  any  characters  by  which  they  may  be  discriminated  from  the  recent 
shell. 

Dentalium  calamus  Dall. 

Dentalium  calamus   Dall,   Blake  Gastr.,  p.  421,  1889  ;  Bull,  37  U.  .S,  Nat.  Mus.,  p.  76,  No.  8, 
1889. 

Pliocene  of  the  Caloosahatchie,  Dall ;  living  in  four  fathoms  at  Turtle 
Harbor,  Florida,  Dr.  Rush. 
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Dentalium  filum  Souerby. 

l")  filum  Sby.,Thes.  Conch.,  p.  99,  pi.  225,  tig.  45,  i.S56  ;  Jeffreys,  P.  Z   S.  18.S2,  p.  60  ;  Dall, 

Hlake  Gastr.,  p.  419,  1SS9. 
D.  g-raci/e  Jeffreys,  Ann.  Mag.  N.  Hist.,  July,  1870  ;   not  of  Meek. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  Co.,  Florida,  Burns  ;  Pliocene 
of  Calabria,  Seguenza  ;  living  in  the  North  Atlantic  and  Mediterranean  in  20  to 
1093  fathoms,  and  off  the  coast  of  North  Carolina  at  variou.s  stations  of  the 
U.  S.  Fish  Commission  in    1 7  to  i  "4  fathoms. 

This  elegant  little  shell  is  easily  recognized  by  the  regular  annulations  by 
which  it  is  sculptured,  and  its  straight  and  slender  form.  It  has  an  enormous 
range  both  in  space  and  time. 

Dentalium  agile  Sars  var.  oleacinum  Dall. 

/?.  agik-  M.  Sars,  Dall,  Blake  Gastr.,  p.  418,  1SS9. 

Anialis  agilis  G.  O.  Sars,  Moll.  Reg.  Arct.  Norv.,  p.  102,  pi.  x.x.  fig.  9,  1878. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek  (rare),  Dall  and  Willcox  ; 
living  in  the  North  Atlantic  from  Norway  to  the  Straits  of  Florida  in  deep 
water. 

The  specimens  appear  to  agree  in  form,  shape,  size,  etc.,  with  authentic 
specimens  of  D.  agile,  except  that  while  agile  proper  has  a  smooth  surface,  the 
present  form  has  the  exterior  polished.  Without  more  material  the  perma- 
nency and  value  of  this  character  cannot  be  determined,  but  should  it  prove  to 
be  specifically  different,  the  varietal  name  now  given  may  be  raised  to  specific 
rank. 

Dentalium  caloosaetise  n    s. 
Plate  23,  figure  24. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and  Will- 
cox. 

Shell  slender,  solid,  not  polished,  moderately  curved,  the  orifices  circular; 
sculpture  begins  at  the  small  end,  which  is  a  rectangular  prism  with  equal  flat 
sides  and  the  angles  dorsal,  ventral  and  lateral,  with,  occasionally,  in  truncate 
.specimens,  a  short,  smooth  circular  supplementary  tube  projecting  from  the 
truncate  surface  ;  the  four  angles  soon  become  four  flat-topped,  square-sided, 
prominent  ribs,  between  which  four  more,  and  then  eight  more,  smaller  but 
similar  ribs  appear  by  intercalation  ;  these  ribs  become  obsolete  about  the 
anterior  third  of  the  adult  shell,  beyond  which  the  surface  is  marked  only  by 
concentric  incremental  lines.  Lon.  of  adult  50.0;  ant.  diam.  4.5  ;  post.  diam. 
i.O;  perpendicular  of  the  dorsal  arch  7.5  mm. 

This  species  recalls  thalloide,atten7iatnin,  the  recent  Gcmliiii  and  dentalis, 
but  agrees  in  its  combination  of  characters  with  none  of  them.  It  is,  perhaps, 
nearest  D.  Gouldii  Dall,  which  is  a  proportionally  longer  and  more  slender 
shell  living  in    12  to    150  fathoms  from  South  Carolina  to  Barbados. 


442  TRANSACTIONS    OF    THE    WACINER    FREE 

Dentalium  prisma  n.  s. 
Plate  15.  figure  5. 

Rare  in  the  Pliocene  mar!  of  the  Caloosahatchie  River,  P'lorida,  Dall. 

Shell  small,  stout,  not  polished,  rather  acutely  pointed  behind,  four-sided  ; 
the  posterior  end  begins  as  a  four-sided  rectangular  prism,  with  one  of  the 
sides  dorsal,  and  rapidly  enlarges  with  a  moderate  arch  ;  the  flat  sides  soon 
become  impressed  so  that  the  angles  stand  out  from  them  and  present  the 
appearance  of  posts  ;  tiie  interspaces  toward  the  anterior  end  are  a  little 
rounded  in  the  middle  line ;  the  posterior  orifice  is  circular,  not  sulcate  or  slit, 
the  anterior  one  subrectangular ;  all  the  specimens  are  broken,  but  the  total 
length  of  an  adult  appears  to  be  about  20  to  25  mm.  Max.  vertical  diam.  2.5  ; 
diam.  of  posterior  end  0.3  mm. 

This  species  recalls  the  recent  D.  platauiodcs  Watson,  from  the  deep 
waters  of  the  West  Indies,  which  is,  however,  rounded  when  young  and  more 
arcuate,  while  on  the  sides  there  is  more  or  less  longitudinal  striation,  the  angles 
are  broken  up  into  several  threads,  and  the  anterior  section  by  the  greater 
width  and  medial  swelling  of  the  ventral  plane  is  pentagonal  and  not  quadrate. 
D.  RugeniiYidW,  from  the  Prairie  Creek  Eocene,  is  nearer  D.  platainodes,  having 
the  dorsal  plane  narrower  than  the  others,  but  the  ventral  plane  is  arched  so 
that  the  section  is  keystone-shaped,  and  the  sides  are  covered  with  sharp 
longitudinal  striation. 

Dentalium  callipeplum  Dall. 

D.  callipeplum  Dall,  Rep.  Blake  Gastr.,  p.  419,  pi.  .\xvii.  fig.  12  b,  18S9  ;  Bull.  U.  S.  Nat. 
Mus.  No.  37,  p.  76,  No.  4,  plate  27,  fig.  12  b,  1889. 

Pliocene  of  the  Caloosahatchie  beds,  Uall  ;  living  from  South  Carolina  to 
Grenada,  W.  I.,  in  16  to  175  fathoms. 

A  single  specimen  of  this  fine  shell  was  found  in  the  marls. 

Dentalium  caduloide  u  .s. 
Plate  23,  figure  25. 

Chesapeake  Miocene  of  St.  Mary's  River,  near  the  town  of  St.  Mary'.s, 
Maryland,  Willcox  and  Harris. 

Shell  small,  thin,  slightly  curved,  smooth  but  not  polished,  marked  only 
with  incremental  lines  which  cro.ss  the  tube  somewhat  obliquely  ;  shell  cylin- 
drical, posterior  orifice  small,  circular,  the  margin  without  notch  or  sulcus, 
rarely  even  perceptibly  deviating  from  a  circle  except  when  worn  or  chi])ped. 
Lon.  of  shell  10  to  12  ;  max.  diam.  1. 3  ;  min.  diam.  0.5  mm. 

This  curious  little  shell  is  found  in  large  numbers  in  the  St.  Mary's  marl, 
and  would  at  once  be  referred  to  Cadulus,  were  it  not  that  there  is  no  trace  of 
a  cingulum,  nor  any  tumidity  or  compression  near  the  anterior  end.  Perhaps 
it  should  be  referred  to  Siphonodentalium. 
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Genus  CADULUS  Pliilippi. 
Cadii/us  Philippi,  En.  Moll.  Sic.  ii.  p.  209,  184.1.     Type  C.  ovulum  Ph. 
Cadila  Gray,  P.  Z.  S.  1847,  p.  159. 
Gadus  Rang,  Desliayes,  noti  Linn^. 
Helonyx  Stinipson,  Am.  Journ.  Conch,  i.  p.  63,  1865. 
/>;if Az(^if J  Jeflfreys,  Ann.  Mag.  Nat.  Hist.  1867,  x.x.  p.  251. 

Since  Caditlus  i.s  the  oldest  name,  it  must  take  precedence  of  later  ones 
which  represent  merely  minor  divisions  of  the  genus  of  which  Cadnlus  is  the 
type.  That  is  to  say,  \i  Piilselliim  and  Cadnlus  are  to  form  portions  of  a  single 
genus,  this  genus  must  be  called  Cadnhis,  and  the  other  name,  which  dates 
only  from  1868,  must  be  regarded  as  a  subgenus  or  section  of  Cadulus.  This 
\ery  obvious  rule  has  not  been  observed  as  consistently  as  could  be  wished, 
though  a  little  reflection  will  show  that  it  must  be  regarded  as  necessary. 

It  is  impossible  to  discriminate,  in  dealing  with  fossil  species,  between 
those  belonging  to  Cadnlus  proper  and  Siplionodcntaliitm.  The  anal  orifice  of 
the  shell  may  be  waved  or  simple  on  its  margin  in  different  specimens  of  the 
same  species,  while  those  which  have  the  margin  cut  by  several  slits  or  notches 
exhibit  considerable  variation  in  the  details,  as  has  already  been  shown  by 
Fischer.  The  forms  treated  of  here  will  therefore  be  referred  to  Cadnlus, 
though  it  is  by  no  means  improbable  that  more  than  one  genus  is  represented 
among  them.  The  posterior  orifice,  as  far  as  I  have  been  able  to  judge  from 
material  in  different  stages  of  growth,  is  always  circular  at  first;  as  the  shell 
grows,  in  manj^  species,  it  becomes  dorso-ventrally  somewhat  compressed,  and 
if  there  are  to  be  sulci  in  the  posterior  margin  they  appear,  being  first  shallow 
waves  and  gradually  deepening  by  absorption  into  slits  in  those  species  which 
have  slits.  Some  stop  in  the  first  stage,  others  in  the  second,  others  proceed 
to  the  third.  If  the  slits  are  deep  and  wide,  the  little  points  of  shell  between 
them  are  very  easily  broken  off,  and  thus  it  frequently  happens  that  the  aper- 
ture is  reduced  to  its  original  simplicity.  Then  the  process  of  producing  the 
sulci  begins  again,  and  so  the  cycle  repeats  itself.  As  the  tube  grows,  it  reaches 
a  point  where  the  cingulum  or  greatest  equatorial  diameter  is  secreted,  from 
which  it  diminishes  to  the  anterior  orifice.  The  section  of  the  cingulum  is 
usually,  but  not  invariably,  circular,  even  in  species  which  are  compressed 
behind  and  before  the  equator ;  the  completed  aperture  is  often  circular  while 
the  shell  a  little  way  behind  it  is  more  or  less  compressed.  Or  the  aperture, 
from  being  oblique  to  the  axis,  may  appear  circular  when  a  straight  section 
would  result  in  an  oval  outline. 

Altogether,  it  will  be  observed  that  the  description  and  estimation  of 
species  in  this  group — especially  among  fossils,  where  perfect  presei"vation  and 
large  numbers  of  specimens  may  not  be  had  for  the  asking — are  beset  with 
difficulties,  and  in  the  present  instance  the  writer  is  by  no  means  confident  that 
he  has  reached  in  all  cases  a  correct  conclusion,  notwithstanding  his  best  efforts 
in  that  direction.     It  is  also  uncertain,  as  yet,  whether  mere  size  is  a  specific 
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character  in  this  group;  or  vvhetlier,  as  in  Cypraa,  Margiiiclla,  etc.,  dwarfs 
occur  in  the  midst  of  a  large  number  of  normally  uniform  specimens. 

In  the  Eocene  one  of  the  earliest  and  most  characteristic  of  our  species  is  C. 
/z/r^/fl'««  Meyer,  from  the  Prairie  Creek  beds  and  Matthews'  Landing,  Alabama. 
C.  coai'ctatus  Lam.  is  referred  to  in  the  early  literature,  but  is  a  European 
species  not  known  to  exist  in  our  Tertiaries.  Gabb  named  a  species  from  the 
Eocene  of  Wheelock,  Texas,  .f?/^(ri?rtrc/rt/'?<j  i^Ditrupa  "  subcoarcuata"  by  a  typo- 
graphical error  in  the  original)  which,  as  nearly  as  I  can  judge,  is  the  same  as 
that  subsequently  named  abriiptiis  by  Meyer  and  Aldrich.  The  latter  is  known 
from  Newton,  Wahtubbee,  Claiborne,  Wood's  BlufTand  Meridian,  Miss.  It  is 
notable  for  having  the  smaller  end  lightly  longitudinally  striated  in  most  speci- 
mens. 

I  have  an  undescribed  new  species  from  the  Eocene  of  Lee  County, 
Texas  ;  C.  compressus  Meyer,  from  the  Jacksonian,  is  merely  a  list-name,  not 
having,  as  far  as  I  iiave  been  able  to  discover,  ever  been  described  or  figured. 
C.  iiezi'tonensis  Meyer  and  Aldrich  was  described  from  the  Eocene  of  Newton, 
and  is  probably  the  same  as  C.  jacksonensis  Meyer  of  later  date.  C.  corpu- 
lentits  and  quadritiirritiis  Meyer  are  from  the  Red  Bluff  beds,  and,  with  C. 
juvenis  and  depressus  of  the  same  author,  from  the  Jacksonian  and  Claiborne 
sands,  respectively,  appear  to  be  good  species.  C.  iiirritus  Lea,  from  Clai- 
borne, described  from  an  immature  specimen,  does  not  seem  to  be  the  same  as 
any  of  the  other  Claiborne  shells,  while  C.  vicksbnrgensis  Meyer  does  not 
seem  to  have  been  found  in  the  Older  Eocene 

In  the  Older  Miocene  three  species  are  known,  one  of  which  is  represented 
only  by  immature  specimens.  The  Chesapeake  Miocene  of  Alum  Bluff  offers 
two  species,  neither  of  which  is  identical  with  the  two  known  from  Maryland 
and  Virginia  beds  of  the  same  age.  The  Pliocene,  so  far,  affords  but  a  single 
species,  which,  curiously  enough,  seems  to  be  the  only  one  of  our  fossil  species 
which  can  be  strictly  identified  with  any  of  the  recent  forms  of  our  coast. 

Cadulus  newtoneusis  Meyer  and  Aldrich. 

C.  newtonensis  M.  and  A.,  Cin.  Journ.  Nat.  Hist.  ix.  p.  41,  pi.  ii.  tig.  3,  a,  b,  1886. 
C.  jacksonensis  Meyer,  Bull.  Ala.  Geol.  Survey,  p.  65,  pi.  iii.  tijj.  8,  a,  b,  1886. 

Eocene  of  Newton  and  Jackson,  Miss.,  Meyer  and  Aldrich  ;  Older  Mio- 
cene of  Chipola  River,  Calhoun  Co.,  Florida,  Burns;  and  Chesapeake  Miocene 
of  Jones's  Wharf,  Patuxent  River,  Maryland,  Harris. 

The  points  between  the  sulci  seem  particularly  liable  to  fracture,  and  very 
few  of  the  specimens  preserve  them,  the  majority  appearing  to  have  a  plain, 
circular  posterior  orifice. 

Cadulus  vicksburgensis  Meyer. 
C.  vicksburgensis  Meyer,  Bull.  Ala.  Geol.  Survey,  p.  65,  fig.  6,  6  a,  1886. 

Newer  Eocene  of  Vick.sburg,  Miss.,  Meyer;  Older  Miocene  of  the  Chip- 
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ola   beds,  Chipola    River,  Calhoun    Co.,  and  the  lower  bed    at    Alum    Bluff, 
Appalachicola  River,  Florida,  Burns. 

The  denticulations  of  the  posterior  orifice  are  feeble  compared  with  most 
of  the  dentate  species.  A  more  cylindrical  variety  was  represented  by  a  few 
specimens,  among  many,  from  the  Chipola  River,  and  most  of  those  from  Alum 
Bluff,  but  the  difference  is  hardly  great  enough  to  dignify  by  applying  a 
name  to  it. 

Cadulus  thallus  Conrad. 

Dentalium  Diallus  Conr.,  Journ.  Acad.  Nat.  Sci.  vii.  p.  142,  1S34;  lb.,  Fos.  Shells  of  the 
Tert.  Form.,  p.  78,  pi.  44,  tig.  5,  1S45  ;  Tuomey  and  Holme.s,  Pleioc.  Fos.  S  Car.,  p.  106, 
pi.  25,  fig.  3,  1857  ;  Emmons,  Rep.  Geol.  Siirv.  N.  Car.,  p.  274,  fig.  189,  1858. 

Chesapeake  Miocene  of  Jones's  Wharf,  Patu,\ent  River,  Maryland,  Harris  ; 
of  the  James  and  York  Rivers,  Virginia,  Lea,  Conrad,  etc. ;  of  Duplin  Co., 
N.  Carolina,  Burns  ;  of  South  Carolina,  Tuomey  and  Holmes,  and  of  the  upper 
bed  at  Alum  Bluff,  Florida,  Burns. 

This  is  the  commonest  and  most  widespread  species  of  the  Newer  Mio- 
cene. It  is  very  close  in  general  form  to  the  recent  C.  caroHiiciisis  Bush,  but 
the  latter  has  a  circular  anterior  aperture,  and  the  denticulations  of  the  pos- 
terior orifice  are  much  deeper  and  more  irregular.  Meyer  has  referred  to  this 
.species  (Proc.  Acad.  Nat.  Sci.  Phila.  1884,  p.  112)  the  C.  pa ndionis  YtrnW, 
and  to  the  latter  Jeffreys  has  applied  the  name  C.  Olivii  Scacchi,  But  C.  Olivii 
and  pandionis  are  very  different  species,  and  the  genuine  pandionis  is  shorter 
and  less  attenuated  behind,  and  has  a  circular  and  not  an  oval  anterior 
aperture. 

Cadulus  sp.  indet. 

Older  Miocene  of  the  Chipola  beds,  Calhoun  County,  Florida,  Burns. 

This  species,  which,  though  evidently  different  from  the  two  others  named 
from  the  Chipola  beds,  is  only  represented  by  half-grown  specimens,  has  its 
posterior  end  attenuated  and  a  good  deal  curved  and  shows  a  dorsal,  ventral 
and  two  lateral  notches  at  the  margin  ;  the  shell  is  circular  in  section,  increas- 
ing gradually  and  evenly  in  diameter  forward  to  the  end  of  the  growth  attained, 
a  length  of  about  5.0  mm.     The  maximum  diameter  is  about  1.25  mm. 

Cadulus  quadridentatus  Dall. 

C.  quadridentatus  Dall,  Bull.  Mus.  Comp.  Zool.  i.x.  p.  36,  July,  1S81 

C.  incisus  Busli,  Trans.  Conn.  Acad.  Sci.  vi.  p.  471,  pi.  .xlv.  fig.  20,  June,  1SS5  ;  Dall,  Bull. 

U.  S.  Nat.  Mus.  No.  37,  p.  76,  No.  26,  pi.  41,  fig.  20,  1889. 
C.  quadridentatus  Dall,  Blake  Gastr.,  p.  428,  pi.  xxvii.  fig.  5,  1S89. 

Pliocene  of  the  Caloosahatchie  River,  Florida  (rare),  Dall ;  living  on  the 
coast  of  the  Southeastern  United  States  from  Cape  Hatteras  southward  to  the 
west  coast  of  Florida,  to  Fernando  Noronha  and  the  mouth  of  the  Rio  La 
Plata,  South  America,  U.  S.  Fish  Commission. 
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The  denticulations  of  the  posterior  orifice  are  ver)-  variable  in  strength, 
and  there  are  sometimes  six  instead  of  four.  The  recent  shell  has  a  yellowish 
silky  lustre,  but  never  seems  to  have  the  brilliant  polish  of  some  of  the  other 
species. 

Oadulus  floridanus  n.  s. 
Plate  23,  figure  26. 

Chesapeake  Miocene  of  the  upper  bed  at  Alum  Bluff,  Appalachicola 
River,  Florida,  Burns. 

Shell  of  moderate  size,  polished,  little  arched,  section  behind  the  cingulum 
circular ;  in  front  of  it,  including  the  mature  aperture,  slightly  dorso-ventrally 
compressed  ;  cingulum  not  differentiated,  equator  slightly  anterior  to  the  mid- 
length  of  the  shell ;  margin  of  the  circular  posterior  orifice  simple,  or  very 
slightly  undulated  ;  anterior  orifice  of  the  adult  oval.  Lon.  of  shell  lO.omm.; 
max.  diani.  2.0;  dorso-ventral  diam.  of  anterior  end  i.o;  of  posterior  end 
0.6  mm. 

Compared  with  C.  paiidionis,  this  species  is  longer,  straighter,  less 
attenuated  anteriorly  and  less  abruptly  tapered  from  the  equator,  while  the 
different  form  of  the  aperture  has  already  been  referred  to.  It  varies  in  length 
somewhat,  but  on  the  whole  the  specimens  are  verj'  uniform. 

Cadulus  floridanus  var.  Burnsii  Dall. 

Chesapeake  Miocene  of  the  upper  bed  at  Alum  Bluff,  Frank  Burns. 

Shell  smaller,  but  exactly  resembling  the  type  in  form,  except  that  the 
equator  is  slightly  more  emphasized.  Lon.  7.0;  max.  diam.  1.5;  anterior 
aperture  0.8  ;  posterior  aperture  0.5  mm. 

If  it  were  not  that  there  seems  to  be  a  gap  in  the  matter  of  size  between 
this  form  and  the  type  which  my  specimens  do  not  fully  bridge  over,  I  should 
hardly  have  felt  it  necessary  to  name  it. 


ERRATA. 

Page  219,  Iine"2Tfroiii  top,  for  "  Part  I."  read  "  Part  II." 

Page'255,  line'io  Iroiii  bottom,  for"  N.  Carolina  "  read  "  S.  Carolina." 

Page  27S,  line  13  from  top,  for  "  C.  Whitfield  "  read  "  C.  U'hi/fie.'di." 

Page  278,  line  27  from  top,  for  "  C.  georgiana  "  read  "  C.  georgianum." 

Page  313,  line  13  from  top,  for  "  Turritella^striata  Holmesii  "  read  "  Turritella  Holmesii." 

Page  36o,^line  28  from  top,  to  the  other  Eocene  localities  add  "  Nummulitic  beds  of  tiie 
Ocala  limestone,  Ocala,  Florida,  Willcox." 

Page  361,  line  13  from  top,  after  "  Vicksburg,  Miss.,"  strike  out  the  rest  of  the  paragraph. 

Page|36S,  line  16  from  bottom,  add :  "Additional  specimens^kindly  submitted  by  Mr.  Aldrich 
seem  to  indicate  that  Polynices  onusta  Whitfield  is  distinct  from  Naiica 
aperta  of  the  same  author,  though  this  does  not  settle  in  the  negative  the 
question  as  to  the  presence  of  a  callus  in  some  specimens  of  N.  aperta.  As 
the  specific  name  of  the  latter  is  preoccupied  in  its  own  subgenus,  and  its 
chief  distinguishing  characteristic  is  the  strength  and  prominence  of  the  in- 
cremental lines,  I  propose  for  it  the  name  of  Polynices  {Mammilla)  rugi/era. 
P.  onusta  seems  to  be  referable  to  the  sub-genus  Neverila." 

P3ge37i,  line  28  from  top,  for  "  Natice  eborea  "  read  "  Natica  eboreay 

Page  405,  line  11  from  top,  for  "  humilis"  read  "  humile." 

Page4iS,  line  2  from  bottom,  for  "parasitica"  read  " parasiticus^ 

NOTE. 


For  the  benefit  of  foreign  readers,  it  may  be  noted  that  the  lower  part  of  the  Chatta- 
hoochee River  is  known  as  the  Appalachicola;  difTerent  maps  give  in  some  cases  a  different 
extension  to  these  two  names. 

The  prefatory  remarks  pp.  201-217  were  separately  printed  and  distributed  January 
20,  1S92.     The  printing  of  the  descriptive  text  which  follows  was  begun  in  July,  1892. 
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EXPLANATION  OF  THE  MAP 


The  map  of  Florida  herewith  is  reproduced  from  that  published  iu  Bulletin  S4  of 
the  U.  S.  Geological  Survey,  by  permission  of  the  authorities  of  the  Survey. 

It  represents,  approximately,  the  distribution  of  the  Tertiary  rocks  as  they  would 
appear  if  the  superficial  coating  of  vegetation,  humus  and  sand  was  removed.  Otherwise, 
hardly  anything  of  the  geology  could  be  represented  on  a  map  of  this  scale,  as  outcrops 
and  rock-surfaces  are  e.xtremely  rare  in  Florida,  as  is  well  known. 

It  is  hardly  necessary  to  say  that  the  outlines  of  the  strata  as  delineated  have  not 
been  continuously  followed,  for  this  in  Florida  is  impossible,  owing  to  the  semitropical 
vegetation,  swamps  and  sand  by  which  the  vast  majority  of  the  surface-area  is  covered. 

VV^hat  has  been  done  is  this  :  As  many  observations  as  possible  have  been  made, 
along  river-banks,  and  in  every  locality  where  any  outcrop  of  rock  could  be  found  by  dili- 
gent inquiry  or  personal  search  with  the  lime  and  means  available.  The  results  at  eacli 
station  have  been  platted  on  a  large  map  of  the  State  as  small  spots  of  color  corresponding 
to  the  difl'erent  formations.  Many  localities  have  been  reached  by  means  of  correspond- 
ence, which  it  was  impossible  for  the  writer  to  visit  personally  ;  and  the  sections  made  and 
specimens  furnished  by  courteous  correspondents  have  greatly  aided  in  mapping  the  less- 
known  and  accessible  parts  of  the  State.  The  areas  thus  indicated,  taken  in  connection  with 
the  topography  and  the  known  general  features  of  structure  of  the  peninsula,  have  been 
connected  by  lines,  and  the  areas  thus  enclosed  colored  accordingly.  The  result  is  an 
appro.ximation  to  the  truth  which  in  its  general  features  is  probably  as  accurate  as  can  be 
hoped  for  until  a  minute  survey  of  the  State  has  been  completed,  which  will  necessarily  be 
a  labor  of  years. 

It  should  be  stated  that  the  observations  are  by  no  means  equally  distributed  over 
the  whole  surface  of  the  State.  The  extreme  northeastern  portion  and  the  region  south 
of  the  Caloosahatchie  and  east  of  the  Kissimmee  River  (except  the  immediate  sea-coast) 
are  but  little  known,  and  the  same  is  true  of  the  region  between  Sopchoppy  and  the  Suwan- 
nee River.  On  the  other  hand,  the  region  between  the  Suwannee  and  Peace  Creek  has, 
owing  to  the  personal  explorations  of  a  number  of  geologists  and  tlie  prospecting  carried 
on  in  search  of  phosphates,  been  quite  generally  and  fully  explored,  and  the  general 
distribution  of  the  formations  is  likely  in  future  to  be  corrected  chiefly  in  minor  details. 
The  section  along  the  Appalachicola  River  is  also  quite  thorough,  [n  short,  the  map 
represents  a  reconnaissance  of  the  geology  of  the  region  for  which  many  of  the  details 
may  be  found  in  the  Bulletin  before  referred  to. 

It  may  be  noted  that  in  many  places  the  limestone  rock  has  been  removed  by  .solu- 
tion through  the  action  of  rainwater  and  carbon  dioxide,  leaving  the  subjacent  rocks  pro- 
truding through  a  covering  of  gravel  consisting  of  the  silicified  debris  of  the  dissolved  beds. 
In  certain  depressions  Pliocene  clays  have  remained  undisturbed,  while  elsewhere  removed 
by  the  weather.  It  is  to  factors  such  as  these  that  we  owe  the  small  patches  of  Focene  and 
Pliocene  which  are  mapped  north  of  the  main  Eocene  area.  Doubtless  there  are  many 
more  of  these,  but  only  those  observed  have  been  mapped  ;  their  area  being  somewhat 
exaggerated  in  order  that  they  might  be  visible  on  the  small  scale  of  the  map. 

To  still  further  illustrate  the  structure  of  the  peninsula,  the  bathynietric  lines  showing 
the  depths  of  the  adjacent  sea  have  been  added  to  the  map  from  the  Reports  of  the  United 
States  Coast  Survey. 

The  name  of  Alligator  Creek,  a  Pliocene  locality  often  referred  to  in  the  text,  does 
not  appear  on  the  map.  It  is  the  small  stream  entering  the  bay  from  the  eastward 
immediately  below  Punta  Gorda. 
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PLATE  XV. 

Kig.  1.     PotiDiiidea  {Pyrazisinus)  scalatus  Hp.  ;  44.0  luiii.;  p.  289. 

Fig.  2.     Polamides  {Pyrazisinus)  campatmlatus  (Hp.)  Dall,  adult  ;  41.0  mm.;  p.  28S. 

Fig.  3.  Polamides  [Pyrazisinus)  coinutus  (Hp.)  Dall,  type-specimen  ;  b,  normal  lip  ; 
(7,  abnormal  lip,  formed  after  fracture;  49.0  mm.;  p.  288. 

Fig.  4.     Polamides  {pyrazisinus)  scalatus  v&r.ecarinatus  DM,  young  ;3i.o  mm.;  p.  2S9, 

I'ig.  5.     Z?«//a/;«?«/>r/i»«(i  Dall,  and  .section;  16.75  rnm.;  p.  442. 

i'ig.  6.     Polamides  {Pyrazisinus)  canipanulalus,  base, showing  completed  lip  ;  ly  5  mm. 

Fig.  7.  Polamides  (Pyrazisinus)  scalalvs,  base,  showing  incomplete  lip;  260  mm.; 
p.  289. 

Fig.  8.     The  same,  with  lip  still  less  mature. 

Fig.  9.     Cerilhium  catoosacnse  Dall,  side  view  ol  aperture  ;  p.  279. 

Fig.  10.  Polamides  {Pyrazisinus)  campanulaius.  last  whorl,  showing  the  sinus  in  the 
outer  lip. 

Fig.  10  b.  Polamides  {Pyrazisinus)  scalalus,  young,  with  strong  ribs;  38.0  mm.;  p.  2S9. 

Fig.  n.   Cerilhium  caloosaense  Dall  ;  75.0  mm.  ;  s  =  suture;  p.  279. 

Fig.  II  b.   Cerilliium  caloosaense  var.  Heilprini  Dall ;  40.0  mm.;  p.  279. 

Fig.  12.  Ceril/iium  /lillsboro'ensisHp.,  hom  gutta-percha  cast  of  the  rock-mold,  type- 
specimen  ;  31.0  mm.;  p.  286. 

Fig.  12  b.  Syrnola  caloosaensis  Dall  ;  3.4  mm.;  p.  252. 
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DAI.L,    TERTIARY    MOLLUSKS    OF    FLORIDA,    PART    II. 


PLATE  XVI. 

Fig.  I.  Turiite//a  subannulala  Heilprin,  var.  perincisa  Dall ;  18.5  mm.;  p.  314. 

Fig.  2.  Tttrritelta  subanmilata  Heilprin,  type-specimen  ;  29  mm.;  p.  314. 

Fig.  3.  TurriteJla  subanmilata  Heilprin,  var.  intermedia  Dall  ;  14  mm.;  p.  315. 

Fig.  4.  Turritella  subannulala,  var.  acropora  Dall  ;  18  mm.;  p.  315. 

Fig.  5.  Turritella  perattennata  Heilprin,  var.;  loo  mm.;  view  of    another  specimen, 
with  a  diagram  of  the  lines  of  growth  ;  p.  316. 

Fig.  6.  IMeioceras  cingulalum  Dall,  in  profile  ;  2  25  mm.;  p.  302. 

Fig.  7.  Same  specimen  from  below  ;  2  25  mm.;  p.  302. 

Fig.  8.  Bitlium  {Sly lifer ina")  cerilhidioidesXiAW  ;  35  nmi.;  p.  276. 

Fig.  9.  Turritella  peralle?iuata  Heilprin;   120  mm.;  p.  316. 

Fig.  10.  Turritella  apicalis  Heilprin;  type-specimen;  42  mm.;  pp.  316,  317. 

Fig.  II.  Turritella  apicalis,  var.  cingulaia  Heilprin;  type-specimen;  55  mm  ;    p.  317. 

Fig.  12.  7'«;'>?Vf//(ra/?fa//j,  var.  »«frf/tfj«/i:a/fl  Heilprin,  type-specimen  ;  37  mm.;  p.  317. 

Fig.  13.  Turritella  apicalis,  var.  te?isa  Dall ;  67  mm.  ;  p.  317. 
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DALI.,    TERTIARY    MOI.LUSKS    OF    FLORIDA.    PART    II. 


PLATE  XVH. 

Species  from  the  Orthaulax  bed,  Ballast  Point,  Tampa  Bay,  Florida. 
Fig.   I.     lAolia  solariella  Heilpnn,  sp.  ;  diam.  5.8  mm.;  p.  40S. 
Fig,  I  a.  Liolia  solariella  Heilprin,  sp  ,  from  above  ;  5  S  mm.;  p.  408. 
Fig.  2.     Liotia  coronata  Dall,  from  above  ;  diam.  5.0  mm.;  p.  409. 
Fig.  2  a.   Liolia  coronata  Dall  ;  profile  ;  alt.  4,0  mm.;  p.  409. 
Fig.  3.     Nerita  laiiipa'ensis  Dall ;  alt.  lo.o  mm. ;  p.  421. 

Fig.  4.     Omphalius  exolelum  Conrad  ;  the  specimen  is  slightly  defective  on  the  pillar, 
not  showing  the  tubercles  ;  12.0  mm.;  p.  388. 

Fig.  4  a.  Omphalius  exolelum  Conrad  ;  base  of  the  same  specimen  ;  p.  3S8. 

Fig.  5.     Nalica  {Cryplonatica)  floridana  Dall  ;  alt.  7.5  mm.;  p.  366. 

Fig.  6.     Amalthea  Willcoxii  Dall  ;  Ion.  of  base  9  o  mm  ;  p.  359. 

Fig.  7.     Sigaretus  chipolanus  Dall  ;  alt    115  mm.;  p.  379 

Fig.  8.     Turrilella  tainpce  Heilprin;  75  mm.;  p   309. 

Fig  9.      Turritella  pagodisformis  Heilprin  ;  50.0  mm  ;  p.  310. 

Fig.  10.  Turrilella gatunensis  Conrad  ;  280  mm.;  p.  310. 

Fig.  II.    Turrilella  niegalobasis  Dall ;  64.0  mm.;  p.  310. 
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PLATE      XVIII. 

Fig.  I.      Calliostoma  Willcoxianum  Dall  ;  type-specimen  ;   diani.  i6  mm.  ;    p.  395. 

Fig.  I  a.  Modulus  Willcoxii  Dall ;  alt.  20  mm.  ;  p.  294. 

Fig.  2.     Calliostoma  virginicum  Conr.\  alt.  13  mm.;  p.  396. 

Fig.  2  a.  Calliostoma  grammaticuni  Dall ;  alt.  13  5  mm.;  p.  397. 

Fig.  3.     Dillwynellanaticoides  Lea,  sp.;  diam.  7  mm.;  p.  418. 

Fig.  3  a.  Fossarus  lyra  Conrad,  sp.;  alt.  4  mm  ;  p.  322. 

Fig.  4.     Liotia  milium  Dall ;  diam.  i.S  mm.;  p  409. 

Fig.  4  a.  Tuba  acutissima  Dall;  alt.  7.5mm.;  p  319. 

Fig.  5.     Margarita  tamfiai'nsis  Dall  ;  diam.  8  mm.;  p.  406. 

Fig.  6      Calliostoma  Harrisii  Dall  ;  alt.  10  mm.;   p.  401. 

Fig.  6  a.  Astralitim  chipolaimm  Dall  ;  alt.  n.5  mm.;  p.  3S4. 

Fig.  7       Calliostoma  erosmn  Dall  ;  alt.  10  mm.;  p.  400. 

Fig.  7  a.  Calliostoma  [Eutrochus)  limulum  Dall  ;  alt.  6  mm.;  p.  404. 

Fig.  8.     Astralium  precursor  DM  ;  alt.  35  mm.;  p.  3S4. 

Fig.  8  a    Turbo  rlieclograminicus  Dall  ;  operculum  from  the  outer  .sitle  ;   iiitural  size  ; 

p.  383. 

Fig.  9.   Calliostoma  pkilaiithrofius  Con<[aiC\,   var.  elimi/ial/tm  D,i\\  ;    type-specimen  ;  alt. 
13  mm.;  p.  39:. 

Fig.  9  a.  Callioslonia  philanthropus  Conrad,  typical  form  ;  alt.  19  mm  ;  p.  390. 

Fig.  10.   Calliostoma  [Eutrochus)  ceramicum  Dall  ;  alt.  15  mm. ;  p.  404. 

Fig.  n.    Turbo  rhectogrammicus  Dall  ;  alt.  46  mm.  ;  p.  383. 

Fig.  12.   Modulus  turbinatus  Heilprin,  sp.;  alt.  2r  mm.;  p.  294. 
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DALL,    TERTIARY    MOLLLSKS    OI'    FLORIDA,    PART    II. 


PLATE  XIV. 

Fig.   I.     Drillia  schismatica  Uall  ;  20.5  mm.;  p.  222. 

Fig.   I  a.  Drillia  hoptophoriisXisW  ;  17.3  mm.;  p.  221. 

Fig.   I  b.   Drillia  aphaiiUoma  var.  oxia  Dall  ;  16.0 mm.;  p.  222. 

Fig.  2.     Drillia  myrmecodnTiaW  \  lo.o  mm.;  p.  220. 

Fig.  2  a.   Drillia  sigela  Dall  ;  16.0  mm.;  p.  223. 

Fig.  2  b.  Drillia  aphanilouia  Dall  ;  21.5  mm.;  p.  221. 

Fig.  3.     Fiisus  caloosainsis  Wy>.,  typical,  elongated  Floridiati  form;  62.0  mm.;  p. 234. 

Fig.  3  a.   Clava  caloosaOnsis  Ga.\\;  24.5  mm.;  p.  291. 

Fig.  3  b.  Fusus  egualis  Emmons,  typical  form  ;  90.0  mm.;  p.  234. 

Fig.  4.     Ceritliium  glaphyreaT)a.\\\   16.0  mm.;  p.  283. 

Fusus  caloosai'nsis  Hp.,  stouter  variety;  70.0  mm.;  p.  234. 

Volutella  dacria  Dall  ;  5.0  mm.;  p.  226. 

Glyphostoma  JohnsoniV>a\\\  100  mm.;  p.  223. 

Cancellaria  scricea  Dall  ;  i6.o  mm.;  p.  224. 
Cancellaria  sericea  Dall  ;  viewed  from  above  ;  ii.6mm. ;  p.  224. 

Cerithium  callisoma  Dall  ;  24.0  mm.;  p.  2S2. 

Cei itliiiim  glapliyrea  \a.r.  lithariumYi3.\\;  19.0  mm.;  p.  284. 

10.  Cerilhittm  Jloridanum  Morch,  not  quite  adult ;  30.0  mm.;  p.  2S2. 

11.  Cerilhium  platynema  Dall,  from  a  gutta-percha  squeeze  taken  from  the  natural 
mold  in  limestone  ;  26.0  mm.  ;  p.  281. 

Fig.  12.   Cerilhium  Burnsii  Dall  ;  55.0  mm.;  p.  280. 
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DALL,    TERTIAKV    AfOI.l.USIvS    OF    I'l.DUlDA,    I'AKT    11. 


PLATE   XIX. 

Fig.   I.     Discokeiix  reii/era  Dal\,  summit ;  dinm.  4.$  mm.  ;  p.  ,,32. 
Fig.   I  b.     The  same  shell,  in  profile  ;  p.  332. 
I'"i.g.   I  c.     The  same  shell,  view  of  the  base  ;  p.  332. 
Fig.  2.     Liotia  perarviata  Dall,  not  quite  adult ;  diam.  5.0  mm.;  p.  409. 
Fig.  2  b.     The  same  shell,  from  below  ;  diam.  5.0  mm.  ;  p.  409. 
Fig.  3.     Collonia  eleganlula  Dall ;  4.25  mm.  ;  p.  356. 
Fig    4.     The  same,  from  below  ;  4.5  mm.  ;  p.  386. 

Fig.  5       Teinostoma  opsife/oiusDaW,  immature  specimen,  from  above  ;  3.3  mm  ;  p.  414. 
Fig.  5  b.     The  same,  from  below  ;  in  the  adult  the  umbilicus  is  covered  with  callus  ; 
p.  414. 

Fig.  6.     Collonia  radiata  Dall,  base  ;  2  mm.  ;  p.  3S7. 

Fig.  7.     The  same,  from  in  front ;  2.0  mm.  ;  the  outer  lip  is  broken  ;  p.  387. 

Fig.  8.     The  same,  view  of  upper  surface  ;  2.0  mm.  ;  p.  3S7. 

Fig.  9.     Fissuridea  nucula  Dall,  in  profile  ;  4  75  mm.  ;  p.  426. 

Fig.   lo.     Adeorbis  slrigiltatus  Dall,  basal  view  ;  1.0  mm.  ;  p.  345. 

Fig.   10  b.     The  same,  in  profile  ;  2.0  mm.  ;  p.  345. 

Fig.  II.     Neriiina  edentata  Dall ;  6.0  mm.  ;  p.  422. 

Fig.   12.     Fissuridea  nuciila  Dall,  from  above  ;  4.75  mm.  ;  p.  426. 


455 


DALL,  TERTIARY  MOLLUSKS  OF  FLORIDA,  PART  II. 


PLATE  XX. 

Fig,  I.     J?issoina /o/insoni  DaW  ;  5.25  mm.;  p.  342. 

Fig.  2.     Utriculus  vaginatus  Dall,  type  ;  3.25  mm  ;  p.  219. 

Fig.  3.     Biltium  annettcr  Dall  ;  5.75  mm.;  p.  273. 

Fig.  4.     Niso  liiieata  (Conr.)  Dall;  11. 5  mm.;  p.  245. 

Fig.  5.     Ondina  fra^ilis  Dall;  4.75  mm.  ;  p.  253. 

Fig.  6.  Phalium  globosum  Dall,  from  a  guttapercha  cast  taktii  from  a  mold  in  the 
Ocala  nummulitic  limestone;  lat.  19.25  mm.;  p.  262. 

Fig.  7.     Polynices  (Litnalia)  internus  Say  ;   1S.75  mm.  ;  p.  372. 

Fig.  8.     Fiisus  quinqiiespiuns   Dall;  32  25  mm  ;  p.  234. 

Fig.  8  a.     Onoba  jnicrocharia  Dall  ;  1.12  mm. ;  p.  341. 

Fig.  8  b.     Rissoa  lipeus  Dall ;  1.3  mm. ;  p.  339. 

Fig.  9.     Caricella  podagrina  Dall,  type  ;  90  mm.;  p.  228. 

Fig.  9  b.     CiBcum  floridanum  Stm.  var.  compaction  Dall;  3.6  mm.  ;  p.  29S. 

Fig.   10.     Rimula  caroliniana  Dall;  5.0  mm.;  p.  429. 

Fig.   10  a.     CcEcum  ibex  Dall  ;  5.0  mm.;  p.  301. 

Fig.  II.  Phalium  globosum  Dall,  young  shell  from  the  Chipola  beds;  13.75  mm.; 
p  262. 

Fig.   II  a.     Ccecum  coronelliim  Dall  ;  6  o  mm.;  p.  298. 

Fig.  12.     Sigaretus  multiplicatits  Dall,  from  above;  lat.  43.75  mm.  ;  p.  379. 

Fig.   12  b.     Sigaretus  fitultiplicatits  Dall,  type-specimen  in  profile;  p.  379. 

Fig.   13.     Scala  [Opalia)  De-Bouryi  Dall ;  24.5  mm. ;  p.  244. 

Fig.  13  b.     Rissoa  athymorhyssaVi'aW;  2.5  mm.;  p.  340. 

Fig.  14.     Rapana  tampaensis  Dall,  var.  ? ;  34.0  mm. ;  p.  244. 

Fig.  15.     Ilyanassa  arata  Say  ;  20.5  mm.  ;  p.  23S. 

Fig.  16.     Ilyanassa  isogramma  Dall ;  24.0  mm. ;  p.  239. 

Fig.  17.  Solenosteira  inornata  Dall,  a  restoration  from  gutta-percha  casts  taken  from 
several  molds  ;  38.0  mm.  ;  p.  234. 
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PLATIC  XXI. 

Fig.  I.  Daphnella  elala  Dall;  4.5  mm.;  p.  224. 

Fig.  2.  Pha/ium  AtdrichiT>&\\\  26.0  mm.;  p.  263. 

Fig.  3.  Calliostoma  Wagneri  YidXi  \  diam.  lo.omni.;  p.  399. 

Fi-;;.  4.  Scala  (Slhenorytis)  SUarnsii  DaU  ;  decollated  ;  alt.  27  mm.;  p.  245. 

Fig.  5.  Hydrobia  atnnicoloides  Pilsbry  ;  5.75  mm.;  p.  336. 

Fig.  6.  Fissiuidea  ca/oosa'cnsis  Dall ;  50.0  mm.;  p.  427. 

Fig.  7.  Fissuridea  caro/inensis  Conrad  ;  36.0  mm.;  p.  425. 

Fig.  8.  Euiargitiula  Pilsbryi  Dall,  from  above  ;  5.5  mm.;  p.  429. 

Fig.  8  a.  Emarghmla  Pilsbryi  Dall,  in  profile  ;  5.5  mm. ;  p.  429. 

Fig.  9.  A/aba  cbipolana  Dall  ;  6.0  mm.;  p.  292. 

Fig.  9  a.  Hydrobia  umbilicata  Pilsbry  ;  6  o  mm. ;  p.  337. 

Fig.  10.  Tri/oris  mitella  Dall  ;  3.3  mm.;  p.  265. 

Fig.  II.  Fissiiridea  carditella   Dall;  27.0  nmi.;  the   minute  sculpture  is  not  brought 

;  p-  427- 

Fig.  12.  Biltium  podagriiiurn  Dall  ;  4  o  mm.;  p.  274. 

Fig.  13.  Amnicola  omphalotropis  Pilsbry  ;  3.0  mm.;  p.  339. 

Fig.  13  a.  Rissoa  [Oiioba]  gertea  Dall  ;  4.5  mm. ;  p.  340. 

Fig.  14.  Bittimn  ySlyliferina)  boiplex  Dall  ;  S.5  mm.;  p.  275. 

Fig.  14a.  Rissoa  {Onoba)  callistrophia  Dall  ;  4.5  mm.;  p.  341. 

Fig.  15.  Bitlium  chipolanumViaW,  typical  form  ;  13.25  mm.;  p.  272. 

Fig.  16.  Bittium  Cossiiianni  Dall  ;  ii.o  mm.;  p.  273.  , 

Fig.  17.  Bittiwn  permuiabileXidW  ;  lo.omm.;  p.  272. 

Fig.  18.  Biltium  chipolanuni,  var.  Jliiriisii  Dall  ;  13.5  mm.;  p.  272. 

Fig.  19.  Bylhiiietla  Nickliuiaua  Lea,  var.  atlcniiata  Hald. ;  4.5  mm.;  p.  338. 
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Figs.  I,  2,  3.  Solarium  icxlilinum  Dall  ;  12.0  mm.;  p.  328. 

Fig.  4.     Solarium  betlastriatum  Conr.,  var.  vicksburgense  Dall  ;  12.0  mm.;  p.  327. 

Fig.  4  a.  The  same,  in  profile  ;  p.  327. 

Fig.  5.     Cerithiopsis  scariphus  Dall;  4.75  mm.;  p.  269. 

Fig.  6.     Cerithiuni  coccodes  Dall  ;  31.0  mm. ;  p.  284. 

Fig.  7.     Cerithiuvi  chipolanutn  Dall ;  lo.o  mm. ;  p.  285. 

Fig.  8.     Clava  chipolanaV)A\\\  22.0  mm.;  p.   290. 

Fig.  9.      CeritliiuDi  vinctiiui  Whitfield  ;  55.0  mm.;  p.  285. 

Fig.  10.  Modulus  compactus  Dall ;  9.0  mm.;  p.  294. 

Fig.  II.  Solarium perisceliduni  Dall,  from  below  ;  9.0  mm. ;  p.  325. 

Fig.  12.  Solarium  Leanum  Dall,  from  below  ;  10.0  mm.;  p.  335. 

Fig.  13.  Solarium  Aldrichi  Dall,  base  ;  lo.o  mm.;  p.  325. 

Fig.  13  a.  The  same,  in  profile  ;  p.  325. 

Fig.  14.  Solarium  Cb.fi)«a//«j  Dall,  base  ;  13.0  mm.;  p. 324. 

Fig.  14  a.  The  same,  in  profile  ;  p.  324. 

Fig.  15.  Solarium  Johnsoni  \i^\,\iA?.&  \  S.omm.;  p.  328. 

Fig.  15  a.  The  same,  in  profile  ;  p.  328. 

Fig.  16.  Solarium  amphiteymum  Dall,  from  above  ;  iS.o  mm.  ;  p.  330. 

Fig.  i6*a.  The  same,  from  below  ;  p.  330. 

Fig.  17.  Solarium  alabamense  Dall,  profile;  5.3  intn.;  p.  324. 

Fig.  18.  Gnathodo7i  Johnsoni  Dall,  interior  of  right  valve  ;  exterior  smooth,  except  for 
irregularities  of  growth,  and  the  valves  are  somewhat  compressed  ;  14.0  mm.;  p.  337. 

Fig.  19.  Pyrazisiuus  acutus  Dall,    restoration    from  gutta-percha   cast  from  mold   in 
Tampa  limestone  ;  40.0'mm.;  p.  289. 

Fig.  20.  Rissoina  chipolana  Dall  ;  6.0  mm.;  p.  343. 

Fig.  21.  Serpulorbis grant/era  var.  ballistce  Dall  ;  Ion.  of  coral  on  which  it  is  figured, 
70.0  mm. ;  p.  304. 

Fig.  22.  Anachis  Harrisii  Dall,  from  Yorktovvn,  Va.,  Miocene  ;  16.0  mm. 

Fig.  23.   Turritella  subgrundifera  Dall,  65.0  mm.;  p.  313. 

Fig.  24.   Turritella  chipolana  Dall ;  68.0  mm.;  p.  312. 

Fig.  25.   C(scum  carolinianum  Dall  ;  4.0  mm.;  p.  300. 

Fig.  26.   Collonia  claiborneusis  Dall ;  3.6  mm.;  p.  388. 

Fig.  27.   Calliostoma  metrium  Dall  ;  alt.  18.0  mm.;  p.  394. 

Fig.  28.   Nalica  alticallosa  Dall  ;  alt.  iS.o  mm.;  p.  365 

Fig.  29.   Calliosloma  aphelium  Dall  ;  lat.  9.0  mm.;  p.  400. 

Fig.  30.   Calliosloma  nilens  Lea;  lat.  6.0  mm.;  p.  400. 

Fig.  31.  Ampullina  solidula  Dall ;  alt.  16.0  mm.;  p.  376. 

Fig.  32.   Gibbula  arnericana  Dall  ;  lat.  4.5  mm.;  p.  3S9. 

Fig.  33.  Polynices  (Amauropsis)  Burnsii  Dall  ;  alt.  18.0  mm.;  p.  377. 

Fig.  34.    Callioslo»ia  Conradianum  Dall  ;  alt.  43  o  mm.;  p.  392. 

Fig-  35-   Cyclostreina  chipolana  Dall  ;  lat.  2.3  mm.;  p.  420. 

Fig.  36.  Ampullina  Fischeri  Dall  ;  alt.  33.0  mm.;  p.  374. 
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NDEX. 


For  purposes  of  this  index  varietal  names  are  treated  as  if  tliey  were  specific  names. 
When  there  are  several  page-references  to  a  single  name,  that  which  is  italicized  refers  to 
the  page  where  the  genus  or  species  is  described  or  adopted. 


Abra 

;equalis  21  r,  214. 
Acanthochiton  435. 

spiculosus  435. 
Acmcea  381. 

confusa  38 1. 

cubaniana  381. 

fulva  381. 

pulcherrima  38r. 

punctulata  381. 

pustulata  3S1. 

testudinalis  3S1. 
Acoetes 

lupinus  419. 
Acrocielum  31S. 
Acrybia  377. 
Actieon  246. 

elevatus  246. 

magnoplicatus  247. 

melanellus  247. 

punctostriatus  214. 

pygmaeus  246. 

simplex  245. 
Adeorbis  322,  344,  345,  346, 
347,  411,  417,  419.  420. 

Beaui  344,  345. 

brevis  347. 

carinatus  347,  410,  4r9, 
420. 

concavus  346. 

depressus  347. 

exacua344,  347. 

Holmesii  346,  419. 

incertus  347. 

infracarinatus  344. 

Leai  346. 

lipara  347. 

'yra  347- 

nautiliformis     346,    347, 
419. 

Orbignyi  213,  S44- 

obliquistriatus  345. 

pignus  347. 


Adeorbis,  cont'd. 

punctiformis  347. 

quadrangularis  347. 

simplex  347. 

sincera  347. 

strigillatus  345. 

subangulatus  317. 

subcarinatus  345. 

supranitidus  344. 

tevis  347. 
.Ksopus 

Emmonsii  271. 

Stearnsii  212. 
Alaba  27r,  272.  275   2-6,  ^g^, 

293.  341- 

chipolana  292. 

moenensis  271,  292. 

plicatovaricosa  292. 

tervaricosa  271    292. 
Amalthea  358,  jjp. 

antiquata  359. 

complecta  359. 

pygm:ea  359. 

subrufa  339. 

VVillcoxii  J59,  360. 
Amaura  367,  377,  37S. 

Guppyi  378. 

tornatelloides  37S. 
Amauropsis    367,    374,   377, 

378. 
Amnicola  338. 

attenuata  338. 

convexa  338. 

elongata  338. 

floridana  338. 

omphalotropis  339. 
Ampullaria  335. 

crassatina  375. 

depressa  336. 

hopetonensis  335. 

perovata  377. 
Anipullina  362,  363,  367,  j/^, 
376,  377- 


Anipullina,  cont'd. 

alabamiensis  377. 

amphora  375. 

crassatina  375. 

erecta  377. 

Fischeri  374. 

maxima  375. 

mississippiensis  375. 

recurva  376. 

reversa  375. 

sigaretina  374. 

solidula  376. 

streptostoma  j/^,  376. 
Anipulhnopsis  367,  37J. 
Amusium 

Mortoni  210. 
Aiiachis  236. 

avara  212,  215. 

camax  212,  215,  242. 

Harrisii  458. 

ithitoma  212. 

niiturum  277. 

obesa  212,  215. 

semiplicata  215. 

styliola  242. 

translirata  212. 
Ancilla  225. 
Ancillaria  225. 
Aneiirycheilus  271,  274. 
Anguiiiella 

virginiana  306. 
Angulus 

politus  214. 

tenellus  211. 
Anomia 

simplex  210,  213. 
Antalis 

agilis44r. 
Area 

Adamsi  213. 

tequicostata  210,  213. 

caelata  210,  213. 

improcera  210. 
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Area,  cont'd. 
lienosa  210. 
limula  2IO,  213. 
pexata  213. 
plicatura  213. 
poiiderosa  210,  213. 
rustica  210. 
subsinuata  213. 
transversa  210,  213,  232. 
Architectonica.^Vd"  Solarium, 
gemma  419. 
tricarinata  410? 
Arene.    See  Liotia  40S. 
Asiolus  347. 
Aspella  243. 

obeliscus  243,  244. 
Assiminea  347. 
affinis  347. 
Ai;beriana  347. 
Astarte 

castanea  210. 
concentrica  210, 
Astralium  3S4. 
sp.  indet.  3S5. 
americanum  3S5. 
chipolanum  t,S^,  3S5. 
longispina  3S6. 
Olfersi  385. 
precursor  j5^,  3S5. 
Astyris 

lunata  212,  215. 
misgum  277. 
permagna  212. 
profundi  212. 
Atlanta  332. 
Auriculina  253. 
Aurinia 

dubia  227,  228. 
Gouldiana  227. 
mutabilis  227,  22S. 
obtusa  212,  214,  32y,  22S. 
robusta  227. 
triplicata  227. 
virginiana  227,  228. 
Balantiuni.     See  Cleodora. 
Balanus  348. 
Balea 

perversa  249. 
Bathymophila  406. 
Bifrontia  331. 

zanclcea  331. 
Bithinia  335. 


Bittuuii   2yy,    272,    274,    275, 
30S. 
acutuni  262. 
Adamsi  275,  2^6. 
alternatum  271,  274. 
annettas  273. 
asperoides  276. 
boiplex  ^75,  276. 
Burnsii  272. 
canaliculatnm  276. 
cerilhidioides    275,  2-6. 
cbipolanum  272. 
CoUinsii  276. 
Cossmaniii  273. 
costatum  276. 
Greenii  269. 
Koeneni  275,  2y6. 
modestum  276. 
nigrum  274. 
permutabile  272. 
podagrinum  274. 
priscum  275. 
triseriale  276. 
varium  274. 
Bonellia 

lineata  245. 
Bothrocorbula  423. 
Bovicornu    2g6,     301,     302, 
431- 
eocenense  302. 
gracile  302. 
Brochina 

glabra  300. 
Brochus 

glabrus  300. 
Buccinum.     See  Ptychosal- 
pinx,    Ilyanassa     and 
Nassa. 
altile  236. 
aratum  23S. 
bilix  237,  244 
harpuloides  240. 
obsoletum  239. 
porcinum  238. 
protractum  235. 
sexdentatum  239. 
Bulbus  377. 
Bulimus  333,  S34.  335- 
limiueiformis  378. 
Bulinus  334,  335. 
Bulla 

attenuata  219. 


Bulla,  conl'd. 

striata  219. 
Bulliopsis  236. 
Bythinella  338. 

attenuata  33S. 

Nickliiiiana  33S. 
Bythinia  335 
Cadulus  211,  43S,  442,    ^fj. 

sp.  ind.  445. 

abruptus  444. 

Burnsii  446. 

carolinensis  445. 

coarctatus  444. 

compressus  444. 

corpulentus  444. 

depressus  444. 

floridanus  446. 

incisus  445. 
Jacksonensis  444. 
juvenis  444. 

Newtonensis  444. 
Olivii  445. 
ovulum  443. 
pandionis  445,  446. 
quadridentatus  4^.5. 
quadriturritus  444. 
subcoarctatus  444. 
thallus  445. 
turgidus  444. 
turritus  439,  444. 
vicksburgensis  444. 
C;ecidffi  295. 

Caecum  ^95,  296,  297,  430. 
alterum  297. 
annulatuni  297,  298. 
californicum  299. 
carolinianum  213,  joo. 
compactum  298. 
constrictum  297. 
Cooperi  213,  2Qg. 
coronellum  298. 
costatum  299. 
crassicostum  297. 
crebricinctum  300. 
floridanum  297,  2gS,  299. 
glabrum  300. 
ibex  213,  joi. 
imbricatum  sgg. 
irregulare  298. 
magnum  300. 
nilidum  302. 
pulcliellum  213. 
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Caecum,  cont'd. 

regiilare  299. 

Smilliii  299. 

solitariuin  297. 

Steveiisoni  297,  301. 

tortile  301. 

virginianum  297. 
Ca'latoconus  235. 
Calceolina  412. 
Calliostoma  j^o,  398,  399. 

aluminium  396. 

aphelium  399. 

armillatum  403,  /o/. 

basicum  :;<}2,  393. 

bellum  395- 

Brian!  399. 

ceramicum  404. 

Conradianum  392. 

conulus  397. 

corbis  406. 

cyclus  403. 

decussatum  405. 

distans  402 

eboreum  ^gS,  399,  400, 
402. 

eliminatum  391. 

erosuni  215,  400. 

euglyptum  395. 

exile  397. 

grammaticum  397, 

Guppyanum  405. 

Harrisii  400,  401. 

hiimile  405. 

jujubinum  213,  402,  40s, 
404, 

labrosum  401. 

limulum  404. 

metrium  394. 

Mitchelli  J9J,  394,  396. 

nitens  400,  412,  418. 

peralveatuni  405. 

permagnum  jpj,  396. 

philantbropus  213,  jpn, 
391,  392.  393.  394.  395. 
396,  397- 

roseolum  S95- 

Ruffinii  3^3,  394. 

sapidum  406. 

Sayanum  393. 

tampaense  404. 

virginicum  jp6,  397,  401, 
402. 


Calliostoma,  cont'd. 

Wagiieri  399. 

VVilk'oxianiim  395. 
Callista 

gigantea  211. 
Callopoma  3S3,  386. 

Huctuosum  383. 
Calyptrrea  34.S,  3^2. 

alta  352. 

Candeana  353. 

centralis  353. 

costellata  353. 

Diegoana  353. 

echinulata  352. 

filosa  353. 

grandis  35 1 . 

imbricata  349. 

inornata  353. 

perarmata  352. 

pileolus  349. 

spinosa  350. 

spinulosa  352. 

striata  351. 

tetrica  352. 

trochiformis  352. 

tuberculata  352. 

urticosa  352. 
Cancellaria 

Conradiaiia  211,  224. 

reticulata  224. 

rotunda  224. 

sericea  224. 

venusta  211. 
CapuUis 

americanin  358. 

Bullii  35S. 

complectus  359. 

lugubris  359. 
Carditamera 

arata  210,  2i\. 
Cardiuni.      See  Liocardiuni. 

floridanum  21  r,  428. 

magnum  21 1,  214. 
Caricella  22S. 
Carinorbis  321,  J9.S'. 

distans  39S,  402. 

lyra  322. 

quadricostata  322. 
Carycbium 

minimum  249. 
Cassida  262. 
Cassidea  262. 


Cassis  262. 

Aldrichi  263. 

brevicostatus  262. 

globosum  262,  263. 
Castellum  371. 
Cavolinia 

bisulcata  430. 

gibbosa  431. 

Tuomeyi  430,  431. 
Celatoconus  235. 

nux  235. 

protractus  235. 
Cemoria 

oblonga  425. 
Cerithidea  277,  287,  sga. 

miiuita  290,  342. 

scalata  289. 

turrita  290. 
Cerithioderma  293. 

migrans  293. 

prima  293. 

spirata  292. 
Cerithiopsidce  267. 
Cerithiopsis  267,  26.^,  269. 

Aldrichi  270 

alternata  270. 

assimilata  271. 

bicostata  266. 

bicostellata  270. 

claibornensis  271. 

clavulus  267. 

constricta  267. 

Emersonii  266. 

Emmonsii  271. 

floridana  269. 

Greenii  269. 

Jacksonensis  270. 

Langdoni  270. 

limonensis  271. 

metaxse  270. 

Moreauensis  267. 

nassula  270. 

oregonensis  271. 

quadristriaris  26S. 

scariphus  269. 

solitaria  271. 

subulata  268. 

tajniolata  270. 

terebellum  267. 

tubercularis  26g,  270. 
Cerithium  2~6,  277,  286,  290. 

Adamsii  267,  268. 
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Cerithium,  cont'd. 
agnotum  277. 
algicola  2S2. 
annulatum  267. 
atratum  278,  2S2. 
bicostatum  268. 
bicostellatum  271. 
biseriatum  248. 
Burnsii  280. 
californicum  277. 
callisoma  282,  283. 
caloosaense  279. 
caribbeum  271. 
carolinense  277. 
chipolaniim  285. 
claibornense  271. 
clavulus  267,  26.S. 
coccodes  2S4. 
Collinsii  276. 
cornutiim  277,  zSS. 
curtiini  276. 
dffidaleum  277. 
decisum  277. 
decoratiitn  265. 
dfiitilabrum  27S. 
dislocatuni  277. 
dominicense  27S. 
Emersonii  267,  268. 
floridaiuim  2S2. 
Frenionti  277. 
georgianuni  2yS,  281. 
gibberulum  274. 
glaphyrea  zSj.  2.S5. 
Greeiiii  269. 
Heilprini  279 
hillsboroensis  278,    279, 

zS6. 
Ijeviusculum  278. 
limonensis  271. 
litharium  28^,  285, 
Lordlyi  269. 
lucrosum  277. 
mediale  277. 
nielanura  264. 
mexicanuni  27S. 
microlineatum  278. 
misgum  277. 
niiturum  277. 
nioenensis  271,  292. 
modestum  264. 
moniliferum    264, 

266. 


Cerithium,    cont'd. 

nuiscariim  278,  283.  284, 

354. 
nigrocinctum  263. 
nodulosum  277. 
notatura  283. 
obesiim  278. 
ocalanum  279. 

ornatissimum  278. 

persum  277. 

pictum  278. 

platynema  281. 

plebeium  278,  290. 

praecursor  285. 

precursor  278,  28^. 

prismaticuni  278. 

punctatum  268. 

sacratuni  277. 

sagenula  277. 

siliceum  277. 

simplex  278. 

solitarium  271,  27S. 

sterciis-niuscarum  283. 

striatum  277. 

submoniliferum  264. 

suprasulcatum  278. 

tenerum  277. 

terebellum  267,  268. 

terebrale  267. 

texanum  277,  286. 

Thomasice  285. 

tombigbeensis    271,  278, 
287. 

triseriale  276. 

turriculum  278. 

unilineatum  277. 

uniseriale  278. 

varium  274. 

venustum  278. 

vinctum  278,  ^^5,  286. 

Whitfieldi  278,  286. 

yaquensis  278. 
Cernina  367. 

fluctuosa  374. 
Chama 

arcinella  210. 

congregata  210,  214. 

macrophylla  210. 
Chemnitzia 

acuta  262. 

dubia  276. 

exilis  256. 


Chemnitzia,  cont'd 
fusca  251. 

impresssa  251. 

latior  257. 

levis  256,  259. 

modesta  276. 

multicostata  261. 

nivea  255. 

obeliscus  261. 

puncta  256. 

pupoides  257. 

pusilla  259. 

speira  258. 

textilis  257. 
Chiton  433 

sp.  iridet.  435. 

anliquus  433. 

eoceueusis  433,  434. 

prostremus  433. 

spiculosus  435. 

transenna  433. 

tuberculatUb  433. 
Chlamydoglyphis  424. 
Chlorostoma  38S. 

exoletum  jSS,  389. 

fasciatum  389. 

limatum  3S8,  jSg. 
Ciiictella  267. 
Cingula  336 

coucinna  347. 

miinita336,  341. 
Cingulina  318. 

circinata  318. 
Circe 

metastriata  2  10. 
Clathurella  223. 
Clausilja 

biplicatA  249. 

laminata   249. 

nivosa  249. 
Clava  290. 

caloosaensis  291. 

chipolana  2go,  291. 

Kochii  291. 

plebeia  290 
Cleodora 

undulata  430. 
Clidiophora 

trilineata  214. 
Clypidella 

pustula  427. 
Cochlea  333. 
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Cochliolepis  //<?,  419. 

nautiliformis  419. 

parasitica  346,  347,  ^/,s'. 

striata  419. 
Cochlis  362. 
Cochlolepas.  See  Amalthea 

359- 

Biillii  349. 
Colloiiia  386. 

chipolana  387. 

claibornensis  3SS. 

elegantula  j,S''(5,  387,  388. 

radiata  387. 
Columbella  242. 

styliola  242. 
Cominella  236. 
Compsopleura 

trinodosa  277. 
Conradia  386. 
Con  us 

adversarius  21  r,  220. 

Agassizii  211. 

planiceps  219. 
Coralliophila 

lepidota  212. 
Corbicula  337. 

densata  21 1,  214. 
Corbula 

Barrattiana  211. 

contracta  211,  214. 

inaequalis  211. 
Crassatella 

Gibbesii  210. 
Crepidulajj^,  355. 

aculeata  213,  354,  757. 

adunca  355,  358. 

convexa  213,    215,    355, 
357- 

cornuarietis  354. 

cornucopia  356. 

costata  357. 

cymbseformis  356,  357. 

densata  356. 

dorsata  358. 

duniosa  354. 

fornicata  213,    215,  354, 
355,  356,  357- 

glauca  356,  357. 

grandis  358. 

lamina  358. 

lingulata  357. 


Crepidula,  cont'd. 

lirata  354. 

pileum  35S. 

plana  213,  215,    355.  JJ-^^- 

ponderosa  356,  358. 

prasrupta  35S. 

princeps  358. 

protea  358. 

recurvirostra  356. 

rostralis  358. 

rostrata  356. 

spinosa  357. 

unguiformis     354,     355, 
358. 

virginica  356. 
Creseis  430,  ^j^. 

acicula  432. 

acus  432. 

bicostata  430. 

clava  432. 

ebla  430. 

hastata  430,  432. 

nimba  430. 

recta  432. 

simplex  430. 
Crucibulum  s-l^<  35^,  358. 

antiquum  348. 

auricula  j^p,  350,  351. 

chipolanum  349. 

constrictum  350. 

costatum  349,  350. 

dumosum  350. 

grande  351. 

imbricatum  349,  350. 

inerme  351. 

multilineatum  351. 

piliferum  351. 

spinosum  349,  jjo,   351, 

352- 

striatum  213,  351. 

subsutum  351. 

verrucosum  349. 
Crypta.  See  Crepidula  354. 
Cryptonatica  362,  366. 
Cuma  349. 
Cumingia 

tellinoides  211,  214. 
Cuvierina  431,  432. 

columella  431. 
Cyclogyra  331. 

tipa  332. 


Cyclostoma  333. 
Cyclostrema  386,  390,  420. 

bicarinatum  345,  410. 

chipolanum  420. 
Cymia  205. 
Cyprffia 

annulus  226. 
Cytherea 

convexa  21  r,  214. 

Sayana  211,  214. 
Daphnella 

elata  211,  224. 
Delphinula  321. 

bella  411. 

concava  346. 

conscionaria  41  r. 

depressa  347,  412. 

globulus  322. 

lipara  346,  347. 

Iyra322. 

marginata  386. 

naticoides  411. 

nitens  400. 

nitida  307. 

obliquistriata    345,    347. 

plana  331,  344. 

quadricostata  322. 

solariella  408. 

solarioides  407. 

trochiformis  405,  411. 
Dentalium  436,  437,  438. 

agile  441. 

alternatum  438. 

annulatum  438. 

antiliarum  211,  440. 

arciforme  43S. 

asgum  438. 

attenuatum  439,  441. 

bimixtum  438. 

bitubatutn  437. 

blandum  438. 

caduloide  442. 

calamus  440. 

callipeplum  442. 

caloosaense  441. 

carolinense  439. 

Danai  437,  439,  440- 

densatum  438. 

dentale  439,  441. 

disparile  440. 

duodecenaria  439. 
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Dentaliiim,  cont'd. 
Eugenii  4jS,  442. 
filum  441. 

glabrum  300. 

gniziim  43S. 
Gouldii  441. 

gracile  441. 

incisissimum  439. 

Leai  437,  438. 

leptiim  440. 

rninutistriatum  43S. 

mississippiensis  43S. 

microstria  43S,  439. 

oleaciniini  441. 

platamodes  442. 

prisma  442. 

SLibconipressum  439. 

tarentinum  437. 

thalloide  438,  441. 

thallus  445. 

turritum  439. 
Diacria.    See  Cavolinia. 
Diastonia  271,  274. 
Dibapluis 

edentulus  228. 
Dillwynella  412,  ./z/. 

modesta  417. 

naticoides  371,  400,'4/S. 
Diplodonta 

acclinis  210. 

subglobosa  210,  214. 
Dischides  443. 
Discinisca 

liigubris  359. 
Discohelix  331. 

Dixoni  326. 

lamellifera  332. 

nobilis  332. 

retifera  332. 

rotella  331. 
Discosolis  33 1 ,  jj^. 
Dispotaja  348,  j^o. 

constricta  350. 

costata  349. 

dumosa  350. 

multilineata  351. 

ramosa  349. 
Ditrupa 

subcoarcuata  444. 
Divaricella 

quadrisulcata  210. 


Doliiim  262. 

octocostatum  322. 
Donax 

fosfor  211,  214. 
Dontostoma  250. 
Dosinia 

elegans  211. 
Drillia  220. 

abundaiis  2ii. 

aphanitoma  ^2/,  222. 

ebur  211. 

eburnea  214,  220. 

hoplopliorus    22/,     222, 
223. 

leucocyma  221. 

lunata  211. 

myrmecooii  220. 

oxia  222. 

schismatica  222. 

sigela  223. 

tuberculata  211,  214,  220. 
Eccliseogyra 

nitida  307. 
Eglisia 

regularis  320. 
Emarginula  429. 

arata  429. 

Pilsbryi  429. 

radiata  429. 

Rollandi  430. 
Eochitonia  432. 
Episcynia  410,  ^/p,  420. 

carinata  347. 

multicarinata  347. 
Erato 

Maugerire  213. 
Eriphyla 

lunulata  210,  214. 
Ethalia.  6>f  Solariorbis347. 
Ethalia  7//,  412. 

guaniensis  411,  412. 
Eulinia 

conoidea  212,  215. 

gracilis  212. 

intermedia  212. 
Eumargarita  406. 
Eiimeta  26S. 
Eunaticina  367,  378,  jyg. 

carol  inensis  380. 

Fordii  380. 

semisulcata  380. 


Eiipleura 

caudata  212,  215. 
Euspira  376. 
Eutrochus  399,  400,  402. 
Exogyra 

costata  205. 
Expleritonia  371. 
Fabella 

compressa  210,  214. 

constricta  210. 
Fasciolaria 

acuta  22g,  230,  231. 

alternata  231. 

apicina  212. 

elegans  212,  2j/. 

gigantea  212,  230,  364. 

nodiilosa  231. 

parvula  232. 

princeps  364. 

Sparrowi  229,  230. 

subtenta  229,  230. 

Tiiomeyi  232. 
Fissurella 

adspersa  424. 

alticosta  425. 

alticostata  425. 

altior  425. 

cancellata  424. 

carolinensis  425. 

catilliformis  425. 

claibornensis  425. 

Grisconii  425. 

hondurasensis  424. 

limatiila  423. 

marylandica  425. 

mississippiensis  425. 

nassula  425. 

redimicula  425. 

suffusa  424. 

Tanneri  425. 
Fissurellid;e  423. 
Fissnrellidea 

Umatilla  423. 
Fissuridea  425. 

alternata  213,  215,  ^-'7. 

caloosaensis  7^7,  42S. 

carditella  427. 

carolinensis  425. 

chipolana  425,  426,  42S. 

nuciila  425,  426. 

tenebrosa  425,  428. 
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Fissurisepta  42S. 
Foraminella  424. 

Sowerbii  424. 
Fossar  321. 
Fossarus  j^/,  380,  398 

Adansonii  321. 

anomala  322. 

elegans  322. 

lyraj^i-,  347. 
Fulgur 

canaliculatuni  212,  214. 

carica  212,  214 

excavatum  212. 

perversum  212,  214. 

pyriformis  212 

pyriim  212. 
Fiisus 

caloosaeiisis  212.  ^jy. 

carolinensis  234. 

equalis  234. 

exilis  234. 

inauratus  233. 

qiiinquespiniis  234. 
Gadila  443. 
Gadus  443. 

Galerus.        See     Calyptraea 
352. 

Candeanus  353. 

parvuhis  353. 
Gastrochaena 

cuneiforniis  214. 
Gegania  318. 
Gemma 

purpurea  211. 
Gibbula  386,  388,  389. 

americana  jSg,  390. 
Glycimeris 

reflexa  211. 
Glyphis  425. 

cancellata  424. 
Glyphostoma  223. 

incilis  224. 

Johnsoni  223. 

Watsoni  224. 
Glyptostyla  232. 

crassitesta  232,  233. 

panamensis  232,  2jj. 
Gnathodon 

Grayi  214. 

Johnsoni  337. 
Goniobasis  277,  286,  292. 


Goniobasis,  cont'd. 

sp.  indet.  292. 

trinodosus  277. 
Haliotis  423. 

asinina  379. 
Haplocochlias  386. 
Helcion  359. 
Helix  332. 

decussata  343. 

fragilis  334. 

putris  334. 

stagnalis  334. 

tentaculata  334,  335. 
Helonyx  443. 

Hipponyx.      See  Amaltiiea 
35S. 

Bullii  349. 

crepidula  360. 

ingrediens  359. 
Hydrobia  336. 

amnicoloides  55(5,  337. 

minuta  337. 

mobiliana  337. 

umbilicata  336,  337. 
lanacus  354,  355 
Ilyanassa  236,  i>5p, 

arata  zjS.  239. 

granifera  ^59,  240. 

irrorata  239 

isogramma  239. 

obsoleta  215,  239. 

porcina  236,  23S. 

schizopyga  23S. 

sexdentata  239. 
InflaUikim  301. 
Infundibulum.      See  Calyp- 
trffia  352. 

Candeanum  353. 

carinatum  353. 

concentricum  353. 
Isapis  322. 

anomala  322. 

caloosaensis  322. 

Dallii  323. 
Ischnochiton  434. 

tampaensis  434. 
Jaminia 

fusca  251. 

semiiiuda  251. 
Labiosa 

canaliculata  214. 


Lacuna 

solidula  321. 
Lacunaria  367,  5/i5. 
Lffiocochlis  267. 
Laevibuccinum 

prorsum  235. 
Lanipanella  287,  2gi. 
Laubriereia 

jequata  211. 
Laxispira 

lumbricalis  307. 
Leda 

acuta  210,  214,  232. 
Leiotrochus  39S,  399,  402. 

distans59c?,  399,  402. 
Lepeta 

caeca  3S1. 
Lepton 

Kurtzii  210. 
Leptonotis  352. 

expansa  352. 
Leucorhynchiia  ,   _,  415. 
Limnaea  335. 
Liocardium 

serratum  211. 

sublineatum  211. 
Liotia  307,  331,  40S.  ■ 

agenea  410. 

coronata  409. 

gemma  y/o,  411. 

granulata  411. 

milium  409. 

perarmata  409. 

solariella  408. 

tricarinata  213,  405,  410, 
411. 
Liotrochus  388. 
Lithopoma  3S4. 
Litiopa  271,  292,  293. 

spirata  292,  293. 
Litoriiia  320. 

antiquata  320,  321. 

carolinensis  320,  321. 

fervens  341. 

irrorata  213,  320,  321. 

lineata  320. 

palliata  321. 

patula  321. 

pedroana32i. 

planaxis  321. 

Remondi32i. 
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Litorina,  cont'd. 

rudis32i. 
Longchaeus  247. 
Lovenella  267,  270. 
Lucapina  424. 

cancellata  424. 

elegans  424. 

suffusa  424. 
Lucapinella  423. 

limatula  423. 
Luciiia 

anodonta  210. 

costata  210,  214. 

creniilata  210,  214. 

radians  210. 

trisulcata  210. 
Lunatia  363,  367,  ._?(5f;,  370. 

alveata  374. 

carolinensis  372. 

caroliniana  372. 

decipiens  371. 

eniinuloides  371. 

griinlandica  374. 

hemicrypta  372. 

heroica  213. 

heros  213,  372,  j/j. 

interna    372,    373,    374, 
421. 

Lewisii  374. 

marylandica  371. 

minima  370. 

Moorei  371. 

newtonensis  370. 

nuciformis  374. 

oregonensis  374. 

parva  371. 

perspecta  370,  371. 

perspectiva  372,  373. 

pusilliuscula  370. 

triseriata  371,  373. 

Tnomeyi  370. 

vicksburgensis  370,  37 1 , 
372. 
Lupia 

perovata  377. 
Lysis  380. 
Machferoplax  406. 
Maclra 

alata  232. 

brasiliana  21  i. 

congesta  214. 


Mactra,  cont'd. 

lateralis  211,  214,  337. 

similis  211. 
Mammilla  367,  368,  370,  447. 
Mangilia 

cerina  211. 

eritima  211,  214. 

rubella  214. 
Maravignia  321,  322. 
Margarita  390,  405,  ^06,  407. 

tricarinata  410. 

helicina  406. 

tampaensis  406. 
Margaritella  406. 
Margarites  406. 
Marginella 

apicina  214. 

aiireocincta  212,  214. 

bella  212,  214. 

borealis  214. 

contracta  212. 

dacria  212,  214,  226. 

denticulata  212. 

eulima  225. 

limatula  212,  225. 

nivosa  225. 

onchidella  226. 

precursor  212. 

pruinosa  225. 

rostrata  226. 

virginiana  214. 
Martesia 

cuneiformis  214. 
Mastonia  263. 
Mathilda  318,  320. 

quadricarinata  319. 
Mazzalina 

Oweni  233. 
Megatyloma  412. 
Megatylotus  367,  375. 
Meioceras  295,  2g6,  301. 

cingulatum  302. 

eocenense  302. 

nitidum  297,  J02. 
Melania 

claibornensis  276. 

rufa  259. 
Melongena 

coronata  233. 

subcoronata  233. 
Mesostoina  273,  2gj. 


Mesostoma,  cont'd. 

lisbonensis  293. 

pulchra  293. 

rugosa  293. 
Metaxia  270. 
Metula  235. 
Mitra 

carolinensis  228. 

elaborata  247. 

lineolata  229. 

Millingtoni  229. 

parvula  232. 

reticulata  247. 

wandoensis  212,  214. 
Mitrularia  348. 

equestris  348, 
Modiola 

plicatula  213. 
Modulus  29,,-',  294. 

basileus  294. 

canaliculatus  295. 

compactus  294. 

corrugatus  295. 

floridanus  295. 

Krebsii  295. 

lenticularis  295. 

modulus  295. 

turbinatus  294. 

Willcoxii  294. 
iMolleria  345,  347,  420. 

duplinensis  421. 

minuscula  421. 
Monilea  388,  399. 

eborea  418. 

exoluta  388. 
Monilia 

distans  402. 

eborea  398,  399. 
Monodonta  388. 

basilea  294. 

carchedonius  295. 

exoluta  388. 

Kiahwahensis  398. 
Murex 

aluco  286. 

macropterus  243. 

subulatus  268. 

textilis  243. 
Muricidea 

floridana  212. 

multangula  212. 
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Nacca  362. 
Narica 

anomala  322. 

mississippiensis  380. 
Nassa.     See    a/so    Ilyanassa 
236,  240. 

acuta  212,  215. 

antillarum  240. 

bideiitata  241. 

caloosaeiisis  212. 

cancellata  236. 

consensa  212,  240. 

harpuloides  2^0,  241. 

impressa  241. 

isogramma  212,  2S9- 

Johnsoni  241. 

obsoleta  212,  215,  236. 

porcina  212. 

praerupta  241. 

reticulata  236. 

scalaris  240. 

scalaspira  212,  ^./o,  241. 

trivittata   215,  236,    237. 

unicincta  237. 

vibex  215. 
Natica,,-(5-^,  363,  364,  369,  377, 
411,  41S. 

Ktites  365. 

alabamiensis  367. 

ala-papilionis  364. 

alticallosa  365. 

amphora  375. 

ampuUaria  369. 

aperta  j6S,  447. 

arata  368. 

bisulcata  366. 

callosa  369 

campeachiensis  368,  369. 

canrena   213,   362,     j>(5^, 
365. 

catenoides  372. 

caroliniana  371,  372,  373. 

clausa  362. 

crassatiiia  375. 

Dumblei  371. 

duplicata  368,  369. 

eborea37r,  418. 

eminula  371. 

eminuloides  372. 

epiglottina  365. 

floridana  j66,  367. 


Natica,  cont'd. 

fossata  368,  369. 

gibbosa  365,  367,  36S. 

hemicrypta  371,  373. 

heroica  213,  j^2. 

lieros  sjj,  373. 

inezana  369. 

interna  372. 

lactea  369. 

limula  368. 

lisbonensis  371, 

magno-umbilicata  366. 

mamma  368. 

mammilla  367. 

maroccana  232. 

Matheroni  365. 

Milleri  369. 

minor  364,  371. 

mississippiensis  375. 

nitida  369. 

nose  366. 

ocoyana  369. 

onusta  368. 

parva  371. 

pellis-erminea  364. 

percallosa  36S,  j6g. 

permunda  365. 

perspectiva  373. 

phasianelloides  37S. 

plicatella  364. 

promovens  377. 

propeconica  377. 

pusilla  213,  215,  ffe,  367. 

Recluziana  369. 

reversa  375. 

rufa  362. 

rugifera  447. 

russa  362. 

saxea  369. 

sculpturata  380. 

semilunata  j-d/,  365,  370. 

streptostoma  374. 

sulcata  366. 

texasiana  368. 

vitellus  362. 
Naticina  j6y,  369. 
Neptunea 

bilix  244. 

enterogramma  376. 
Nerita  333,  421,  422. 

canrena  364. 


Nerita,  cont'd. 

lusitanica  362. 

mammilla  369. 

nitida  369. 

tampaensis  421. 
Neritina  422. 

cbipolana  422. 

edentula  422. 

fluviatilis  423. 

pupa  422. 

Showalteri  423. 

virginea  422. 

viridis  423. 
Neverita  363,  j6/,  368,  369. 

albumen  362. 

chipolana  368. 

densata  36S,  369. 

duplicata  213,   215,  232, 
S6S,  369,  370,  373- 

Emmonsii  368,  369. 

numismalis  369. 

onusta  447. 

rugifera  447. 

semilunata  365. 
Niso 

wgleis  212. 

interrupta  245. 

lineata  245. 

splendidula  246. 

terebellata  247. 

umbilicata  247. 

Willcoxii  246. 
Nucula 

proxima  210. 
Obeliscus.  See  Pyraniidella. 

ranaliculatus  247. 

candidus  247. 

crenulatus  247. 

elaboratus  247. 

floridanus  247. 

melanellus  247. 

perexilis  247. 

striatus  247. 
Odetta  253. 

sulcata  253. 
Odontidium 

levissimum  300. 
Odontostoma  249,  250. 
Odontostomia  246,  247,  248, 
249.  250,  253.  254- 

caloosaensis  252. 
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Odontostomia,  cont'd. 

attenuata  252. 

conoidea  250. 

fusca  251. 

impressa  251. 

seminuda  251. 

striata  247. 
Odontostomus  250. 
Odostomia  24S,  249,  250. 

acutidens  2^0,  251. 

carychium  249. 

conoidea  2^0,  251. 

corticaria  249. 

decussata  249. 

fulvocincta  259. 

fusca  25 r. 

granatina  251. 

granulata  251. 

impressa  251. 

juniperi  249. 

nuiscorum  249. 

nigricans  249. 

nivosa  249. 

obliqua  253. 

pallida  249. 

plicata  249. 

rufa  259. 

seminuda  213,  215. 

seminuda  251. 

truncatula  249. 

unidentata  249, 
Oliva 

liteiatd  211. 
Olivella 

mutica  211,  214. 

nitidula  212,  214. 
Omalaxis  331. 

lirata  344. 

nobilis  331. 
Omphalius  386,  j&V,  389,  398, 
405. 

Kiahwahensis  399. 
Ondina  253. 

fragilis  213,  233. 

obliqua  253. 

semiornata  253. 

sulcata  253. 
Onoba.     See  Rissoa  340. 

tornatelloides  378. 
Onustus.     See  Xenophora. 
Opalia.    See  Scala  244. 


Opalia,  cont'd. 

anoniala  245. 
Ophileta  331. 
Opsichitonia  435. 
Orbis  331,  332. 

rotella  331. 
Oscilla  271. 

biseriata  248. 

nivea  248. 
Ostrea 

meridionalis     205,     210, 
213 
Otina 

expansa  352. 
Oxygyrus  332,  430. 
Paludestrina 

affinis  347. 

Auberiana  347. 
Paludina  333. 

georgiana  335. 

Nickliniana  338. 

Wareana  335. 
Pandora.     See  Clidiophora. 
Paraniya 

subovata  211,  214. 
Paranassa.  See  llynnassa  236. 

arata  238. 

harpuloides  240,  241. 

porciiia  238. 

sexdentata  239. 
Parastrophia  295,  2g6. 
Parkeria  412. 
Pasithea 

cancellata  320,  341.. 

elegans  255. 

exarata  255. 

lugubris  255. 

secale  255. 

sulcata  341. 

umbilicata  247. 
Patella  359. 

aculeata  357. 

punctulata  381. 
Patulaxis  32J,  325,  326. 
Payraudeaulia  367. 
Pecten 

eboreus  205,  210. 

dislocatus  213. 

irradians  210. 
Pectunculus 

parilis  213. 


Pectunculus,  cont'd. 

pectinatus  210,  213. 

undatus  210. 
Pedipes  334. 
Perplicaria 

perplexa  228. 
Petaloconclnis  213,  foj,  304. 

domingensis  305. 

sculpturatus  J05,  306. 
Phakellopleura 

sniculosa  435. 
Phalium.     See  Cassis. 
Phasianella  jSi,  382. 

affinis  3S2. 

brevis  381. 

compta  382. 

concolor  347. 

pulcliella  213,  3S1. 

umbilicata  382. 
Pholas 

costata  214. 
Phorus 

reclusus  360. 
Pinna 

carnea  210. 
Pisania.     A-f  Tritonidea  n«(/ 

Celatoconus. 
Planaria 

nitens  332. 
Planaxis  236. 
Planorbella  430. 

imitans  430. 
Pleurotomaria  405,  423. 

Adansoniana  423 

nixus  423. 

perlata  423. 
Plicatula 

ramosa  210,  213. 
Polynices  362,  36/,  370,  377, 
411. 

Rurnsii  377. 

duplicatus  36S. 

floridanus  378. 

Guppyi  378. 

heros  373. 

liemicryptus  371. 

internus  372. 

ocalanus  377. 

onustus  447. 

perovatus  377. 

perspectivus  373. 
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Polynices,  conCd. 

rugiferiis  447. 
Polyplacophora  4,,2. 
Potamides  2S6,  2S7. 

acutus  2S9. 

alabamiensis  287. 

campanulatus  28^,    2S9. 

cornutus  2SS,  2S9. 

Iiillsboroeiisis  2S6. 

scalatus  288,  2Sg. 

tombigbeeiisis  287. 

transecta  2S'/,  291. 
Poweria  243. 
Priscochiton 

canadensis  432. 
Proscenula.     See   Crepidula 

354. 
Proto  30S. 

vetusta  277. 
Psammobia 

VVagneri  211. 
Pseudomalaxis  331. 
Pseudomelanirt  277. 
Pseudorotella.     See  Teiiios- 

toma  412 
Pseudotrochus  293,  294. 

turbinatus  294. 
Pteronotus  242,  243 
Pteropoda  430,  431. 
Pteropurpura  242,  243. 
Pterorhytis 

Conradi  212. 
Pterynotus  242. 
Plychosalpinx  236. 

altilis  236,  237. 

fossulata  237. 

laqueata  237. 

lienosa  237. 

multirugata  237. 

porcina  236,  238. 

scalaspira  240,  241. 

Tuomeyi  237. 
Pulsellum  443. 
Puncturella  425,  428. 

jacksonensis  428. 
nohchina  429. 
rostrata  42S. 

triangulata  42S. 
Pupa 

corticaria  249. 
secale  249. 


Pupa,  cont'd. 

umbilicata  249. 
Pyramidella  2/6,  247. 

alveata  247. 

arenosa  215,  24J. 

creniilata  247. 

dolabrata  246. 

larvata  246. 

reticulata  247. 

suprapulclira  247. 

suturalis  247. 

terebellata  247. 

tessellata  247. 

viucta  248. 
Pyratnis 

fusca  251. 
Pyrazisinus  277,  28/,  29". 
Pyrazus  2S6,  287. 

Baudini  286. 

palustris  286. 
Pyrgula 

annulata  319. 
Pyrula 

papyratia  213. 
Rbinoclavis  290. 
Rapana 

lampaensis  244. 
Rinuila  429. 

caroliniana  213,  /i'y. 

frenulata  429. 
Rissoa  336,  3jg. 

aculeus  341. 

alhyniorhyssa  340. 

Auberiana  341. 

callistrophia  341. 

cancellata  3ji. 

Chesneli  343. 

gersea  340. 

janus  343. 

lipeus  339. 

microcharia  341. 

minor  340. 

minuta  341. 

obsoleta  341. 

pulchra  343. 

scalarella  343. 

striatula  343. 

striosa  343. 
ziga  341. 
Rissoina  336,  jy/,  342. 
cancellata  343. 


Rissoina,  cont'd. 

Catesbyana  343. 

Chesneli  343. 

chipolana  343  ♦ 

decussata  342,  343. 

Johnsoni  342. 

laevigata  342. 

minuta  290,  342. 

niississippiensis342,  343. 

planata  344. 

plicatovaricosa  292,  341. 

striatocostata  343. 

triangularis  343. 
Rostellaria 

Whitfieldi  286. 
Rotella  411. 

cryptospira  414. 

pygniffia  359. 

umbilicaris  412. 
Sandaliuin  354. 
Sandbergeria  271. 
Scala  244. 

angulata  212,  215. 

De-Bouryi  244. 

lineata  215. 

multistriata  212. 

Stearnsii  245. 

turricula  215. 

varicostata  245. 
Seal  aria 

trigemmata  277. 
Scalpelluni  360. 
Scaphella.     See  Aurinia. 

podagrina  228. 

Trenholmii  226. 

virginiana  227. 
Sella  26y,  277. 

Adamsii  267. 

attenuata  26S. 

annulata  268. 

constricta  268. 

terebralis  213,  215,  26y, 
268. 

trilineata  268. 
Semele 

cancellata  21 1. 

Leana  211. 
Semicassis.     See  Cassis. 
Senectus  3S2,  384. 
Serpula 

anguina  306. 
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Serpula,  cont'd. 

convoluta  304,  305,  306. 

decussata  304. 

dianthus  306. 

granifera  303. 

mendica  306. 

ornata  306. 

squamulosa  306. 

texaiia  306. 

virginica3o6. 
Serpulorbis  joj,  306. 

ballistffi  304. 

decussata  304. 

herculea  303. 

granifera  303. 

spirata  304. 

tenera  303. 
Sigatica  367,  379. 
Sigaretus  syS,  3S0. 

apertiis  379. 

arctatus  379. 

bilix  378,  379. 

Boettgeri  380. 

carolinensis  3S0. 

cliipolaiius  379. 

Clarkeanus  380. 

Conradii  380, 

declivis  378,  379. 

fragilis  379. 

inconstans  379. 

maculatus  3S0. 

mississippiensis  378,  379, 
380. 

multiplicatus  213,  j^g. 

multilineatus  379. 

numisnialis  369,  379. 

obliquus  380. 

perspectivus  379. 

scopulosus  380. 

striatus  378,  379. 
Siliqiiaria  joj,  306. 

claibornensis  307. 

plita  307. 

sciilptiirata  307. 

squamata  307. 

vitis  307. 
Siphonodentaliuni   436,  .(42, 

443- 
Skenea  331. 
lirala  344. 
trilix  344. 


Solanderia  386. 
Solariaxis  323,  324,  325. 
Solariella  323,  330,  331,  386, 
405,  406,  407. 

alabamiensis  407. 

cancellata  407. 

elegaiis  407,  408. 

lineata  40J,  412. 

louisiana  407. 

modesta  407. 

periniim  407. 

semidecussata  407. 

stalaginiiim  407. 

turritella  408. 
Solariorbis     345,    406,    412, 

/J4>  415- 
bella  411,  412. 
depressa  347,  412. 
hosdenacense  412. 
liiieatus  412. 
nitens  400,  412. 
pignus  347. 
quadrangularis  347. 
subangulatus  347. 
umbilicaris  412. 
Solarium  323,   327,  332,  406, 
419. 
acutum  324. 
alabamense  324. 
Aldrichi  325. 
alveatiim  323,  326. 
ammonites  332. 
anicenum  328. 
ampliitermum    327, 

annosuni  362. 
antrosiim  330. 
bellastriatum  327,  330. 
bifrons  331. 
bilineatum  326. 
bisiilcatum  329. 
boreale  329. 
ctelatiira  327,  330. 
canaliciilatum  324. 
cancellatum  331. 
chipolanum  329. 
cognata  327. 
Cossmanni  324. 
cupola  326. 

delphinuloides  324,  331, 
347- 


Solarium,  corif'il.  1 

elaboralum  323,  j-?^,  329,     j 
330,  362. 

elegans  330.  | 

exacuum  331. 

funginum  327. 

granulatum      323,     328,     1 
3^9,  330,  331.  411-  ; 

Hargeri  329.  | 

henrici  327. 

Hornii  327. 

inornatum  330.  419.  ^ 

Johnson!  328.  « 

Leanum  325. 

Meekianum  324. 

modestum  331. 

newtonense  327. 

nuperum  328,  329. 

ornatum  j-^y,  331. 

patulum  326. 

perinum  330. 

periscelidum  325. 

perspectivum  323,  328. 

pseudogranulatum  411. 

quadriseriatim  328,  32g. 

scrobiculatum  323,  326. 

semidecussatum  330, 407. 

sexlineare  329. 

stalagmium  330. 

striate  granulatum  330. 

supravenustum  330. 

syrtalis  330. 

texanum  326. 

textilinum  328. 

tricostatum  jj/,  411. 

trilineatum  327,  328,  330, 
33  r . 

triliratum  327,  329,  330. 

Veatchii  330. 

vespertinum  324. 

vicksburgense  327. 
Soletellina  307. 
Solen  307. 

americanus  211,  214. 
Solenoconchia  435. 
Solenosteira 

inornata  234. 
Spirocrypta  358. 
Spironema 

bella  320. 
Stellaxis  323,  326. 
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Sthenorytis.     See  Scala  245. 
Stigmaulax  362,  j(5(5. 
Strebloceras  295,  2g6. 
Strombus  263. 

chipolanus  263. 

palustris  286. 
Styliferina  272,  2-^. 
Styliola  430,  432. 

corpulenta  302,  y.,'f). 

hastata  430. 

recta  432. 

bicostata  430. 

simplex  430. 

subulata  432. 

sulcifera  430. 
Siiccinea  335. 
Syrnola  251,  253. 

fusca  251. 

perexilis  247. 
Tachyrhynchus  30S. 
Tagelus 

divisus  214. 

gibbus  21  r. 
Teinostoma  ///,  412. 

angiilare  412. 

caloosaense  413. 

carinatum  4r3. 

chipolanum  412,  7/,'. 

collinus  416. 

cryptospira  414. 

depressum  414. 

funiculus  417. 

hosdenacense  412. 

Iseve  415. 

lenticulare  413. 

margaritula  413. 

microforatis  415. 

milium  413. 

nanum  412. 

opsitelotus  4I-/,  417. 

pignus  414. 

planulatum  414. 

politum  412. 

pseucUdeorbis  417. 

quadrangulare  7/7,  4f5, 
416. 

rotula  347,  7//. 

steiratum  415. 

subangulatum  414. 

subconicum  413. 

subrotuiidum  412. 


Teinostoma,  cont'd. 

umbilicatum  413,  414. 

Verrillii4i2. 

vicksburgense  415. 

vortex  416. 
Teilina.     See  Angulus. 

sequistriata  214. 

alternata  214. 

arctata  211. 
Teiiagoda  306. 

vitis  306. 
Tenagodes  306. 
Tenagodus  306. 
Terebra  277. 

concava,  2t  t,  2t4, 

dislocata  21 1,  214. 
Terebraspira 

elegans  231. 
Terebellum.    See  Turritella 
Theodoxus  422. 
Tibiella 

Marshii  432. 
Tiburnus  41S. 

uaticoides  418. 
Tonna  262. 
Torinia  330. 
Tornatina 

canaliculata  211,  214. 
Trachyodon  433. 
Trachyradsia  435. 
Trachyschoeniuni  270. 
Trichotropis  293,  319,  320. 
Triforis  263. 

bicostatus  266,  268. 

bilineatus  266. 

decorata  265. 

destructus  266. 

distincta  264,  265,  266. 

terebrata  266. 

major  266. 

melanura  264,  266. 

meridionalis  266. 

Meyeri  266. 

mitella  265. 

modesta  264.  265. 

moniliferum  264. 

nigrocincta  213,  26J. 

perversa  263,  264. 

similis  266. 

turris-thomae  265,  266. 
Triplex  242. 


Triptera 

clavata  430. 
Triptychus 

niveus  248. 
Tritia.     See  a/so  Nassa  236. 

arata  238. 

bilix  244. 

harpuloides  240. 

idonea  238. 

irrorata  239. 

porcina  238. 

praerupta  241. 

scalaris  240. 

sexdentata  239. 
Triliaria 

peralta  237. 
Tritonidea  235. 

auritula  212. 
Trivia  263. 

pediculus  263. 

suffusa  213. 
Trochita.  ^Vr  Calyptra-a  352, 

.353- 

Collinsii  353 
Trochlea.     See  Planaria. 
Trochus 

alabamiensis  405,  41)7. 

aratus  405. 

armillus  393,  394 

armillatu.s  404. 

bellus  395. 

conchyliophorus  360. 

conus  405. 

eboreus  398,  jpp,  41S. 

fasciatus  389. 

filosus  295. 

gemma  405,  /jo. 

humilis  401,  402,  /oj. 

labrosus  401. 

lapidosus  402. 

leprosus  360. 

lens  405. 

Mitchelli  391,  392,  393 

modulus  295. 

nixus  405,  yi'j. 

peralvealus  405. 

perlatus  295. 

philanthropus  390. 

reclusus  405. 

Ruffinii  393,  394. 

rusticus  405. 
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Trochus,  cont'd. 

tectum  295. 

torquatus  393,  394. 

unidens  295. 
Trophon  243. 

engonatus  z^j,  244. 
Truncatella  348. 
Tuba  j/,y,  320,  3S6. 

acutissima  319. 

alteruata  320. 

antiquata  319,  320. 

bella  320. 

cancellata  320,  341. 

regularis  320. 

striata  318,  320. 

sulcata  320. 
Tugurium.    See  Xenophora. 
Turbinella 

crassitesta  232. 

scolymoides  229. 

scolj  mus  229. 
Turbinopsis  293. 

Hilgardi  293,  294. 
Turbo.    See  Odostomia  249, 
m.  J.^-',  3S4,  .S85,  38S, 
418. 

caperatus  39S,  399. 

castaneus  382. 

conoideus  250. 

crenorugatus  3S2. 

crenulatus  213,  jcJi". 

dominicensis  382. 

glaber  335. 

irroratus  320. 

lineatus  407. 

naticoides  418. 

nitens  400. 

plicatus  249. 

pulchellus  38t. 

rliectogrammicus  383. 

Spenglerianus  383. 

subtruncatus  249. 

heliciformis  3S8. 
Turbonilla  253,  ^5/,  308. 

acicula  259. 

cancellata  260. 

caroliniana  260. 

chipolana  2^S,  259. 

ciugulata  260. 

dffidalea  277. 

exarata  255. 


Turbonilla,  cont'd. 

exilis  256. 

fragilis  253. 

gracilis  255. 

Huniboldtii  254. 

interrupta  212,  215,   258, 
259,  261. 

lineata  259. 

mississippiensis  262. 

modesta  276. 

multicostata     212,     215, 
257,  261. 

neglecta  262. 

nivea  255. 

obeliscus  260,  261. 

obsoleta  256. 

protracta  261. 

puncta  256. 

punicea  215,  261. 

pupoides  257. 

pusilla  259. 

quinquestriata  259. 

reticulata  2 [2,   215,  260. 

Riisei  259. 

speira  2^8,  260. 

stricta  256. 

subcoronata  257. 

subulata  259. 

textilis  2^ J,  261. 

virga  2S7,  258. 

virgata  255. 

viridaria  257,   259. 
Turritella  307. 

acropora  314,  3r5. 

;equalis  308. 

affinis  308. 

alternata  30S. 

alticostata  308,  j//. 

altilira  J12,  316. 

altilirata  312. 

apicalis  313,^/(5,  317,  318. 

arenicola  232,  3(0. 

bipertita  _j(>8,  309. 

biseriata  308. 

Burdeni  313. 

Burnsii  315, 

carinata  308. 

chipolana  312,  313. 

cingulata  316,  j/7,  318. 

conslricta  308. 

Cooperi  318. 


Turritella,  cont'd. 
costulata  308. 
cumberlandia  312,  ji6. 
erosa  30S. 
etiwanensis  313. 
eurynome  308. 
exaltata  J/.?,  316. 
exoleta  316. 
fluxionalis  308. 
gatunensis  232,    j/o. 
Holmesii  313,  447. 
imbricataria  314. 
impressa  251. 
indenta  jrtS',  309,  312. 
intermedia  3  [6. 
interrupta  259. 
laqueata  308. 
martinensis  JO.?,  309. 
mediosulcata  316,  j//. 
megalobasis  310. 
mississippiensis  312. 
mixta  S'>9,  312. 
monilifera  308. 
multilira  308. 
inultilirata  308. 
obsoleta  316. 
octonaria  308. 
pagodseformis  310. 
perattenuata  312,  j/fi. 
perincisa  316. 
perlaqueata  308. 
plana  308. 
praecincta  308. 
subannulata     213,     j/./, 

315- 
secta  308. 
striata  j/j,  447. 
subgrundifera  j/j,  314. 
suturalis  308. 
tampse  ^op,  310. 
tensa  317. 
terebriformis    308,   jii, 

312,  316. 
terstriata  316. 
tornata  j'/i',  316. 
tripartita  309. 
undula  316. 
uvasana  310, 
variabilis  312,  313,  314, 

3r6. 
vetusta  308. 
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Uber  362. 

Umboniiini  411,  412. 
Urosalpinx 

cinereus  212,  215. 

perrugatus  212. 
Utricukis 

vaginatus  219. 
Vaginella  430,  431. 

chipolana  431. 

clavata  430. 
Valvatella  430. 
Valvatina  430. 

parisiensis  430. 
Velutina 

expansa  352. 
Venericardia 

abbreviata  210,  214. 

granulata  210. 

perplana  210,  214. 

trideiitata  210,  214. 
Venus 

cancellata  211. 

cribraria  211. 

latilirata  2r i. 

niercenaria  21 1,  214. 

Mortoni  21  r,  214. 

pygmaea  2U. 
Vermetus  304,  305. 

carolinensis  304. 

decussatus  304. 

erectus  305. 


Vermetus,  cont'd. 

irregularis  304. 

lumbricalis  304. 

radicula  304. 

papulosus  303. 

sculpturatus  305. 

spiratus  304. 

squamulosa  305. 

trilineatus  304. 

varians  305. 

virginica  306. 
Vermicularia  jry,  304. 

spirata  215,  304. 
Vermiculus 

spiratus  304. 
Vertagus  2S6,  290. 
Verticordia 

ornata  21 1. 
V'itrinella  41  r,  y/9. 

Holmesii  jy(5,  4r9. 

inornata  410,  410. 

marginata  345. 

multicarinata  4t9. 

obliquistriat  1  347. 

pentagoua  344. 

truncata  344 
Vivipara  332. 

altior335. 

fasciata  333,  334. 

georgiana  335. 


Vivipara,  cotit'd. 

glabra  335. 
Viviparus  333. 
Voluta.      See    Aurinia    and 

Scaphelia. 
Volutella 

dacria  212,  214.  326. 

ovuliformis  212. 
Voluti''usus 

tvpus  227. 
Watsonia  295,  2g6. 
Xenophora  360. 

agglutiiians  360. 

annosa  362. 

caribbffia  361. 

conchyliopliora  360,  361. 

conica  361. 

extensa  361, 

humilis  360,  361. 

IcEvigata  360. 

lapiferens  367. 

reclusa  360. 

textilina  361. 
Yoldia 

limatula  213. 
Zizyphinus  See  Calliostonia. 

arenosus  402. 

Briani  398,  4112. 

marylandicus  403 

punctatus  398,  402. 
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PART   III. 


A  NEW  CLASSIFICATION  OF  THE  PELECYPOHA. 


PREFACE. 


The  following  memoir  is  in  contirmatioii  of  the  work  on  the  Tertiary  Fauna  of  P'lor- 
id.i,  which  was  published  in  Parts  I.  and  II.,  Vol.  3,  of  these  Transactions. 

In  preparing  the  descriptive  portion  relating  to  different  groups  of  the  Pelecypoda,  a 
point  was  reached  when  it  became  necessary  to  consider  the  general  arrangement.  As 
recent  morphological  and  paleontological  studies  have  thrown  a  new  light  on  the  relations 
of  the  Pelecypoda,  necessitating  a  revision  of  the  earlier  systems  ;  and  as  a  complete  revis- 
ion is  nowhere  accessible  in  print  ;  it  was  thought  that  a  statement  of  the  characters  chiefly 
relied  on  for  classifying  these  animals,  with  comparable  diagnoses  of  the  several  families  in 
zoological  order,  would  be  useful  for  students  of  Paleontology  and  might  form  a  proper 
introduction  to  the  descriptive  part  of  this  memoir. 

The  data  used  are  derived  from  original  researches  and  from  the  literature,  and  the 
characters  cited  in  the  latter  have  been,  as  far  as  possible,  verified  by  comparison  with 
actual  specimens  from  the  collections  of  the  National  Museum  and  the  U.  S.  Geological 
Survey 

To  Dr.  Chas.  D.  Walcott,  Director,  and  Maj.  J.  W.  Powell,  late  Director  of  the  U. 
-S.  Geological  Survey,  to  the  authorities  of  the  Smithsonian  Institution  and  National  Museum, 
thanks  are  due  for  assistance  rendered  in  the  prosecution  of  the  work. 

WILLIAM  HEALEV  DALL. 
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Tertiary  Mollusks  of  Florida. 


BY  W.   H.   DALL. 


PART   II  I. 


A  iiezv  Classification  of  the  Pelecypoda,  zuitli  an  enmiicratio?i  of  the  differ- 
ential characters  of  the  Orders,  Suborders,  Superfainilies,  and  Families,  a  state- 
ment of  their  range  in  Geological  time,  and  an  enumeration  under  each  family 
of  the  chief  genei'ic  groups  believed  to  be  referable  to  it.  Preceded  by  a  brief 
discussion  of  the  features  of  the  Pelecypod  organization  chiefly  available  as 
diagnostic  characters.  Introductory  to  the  description  of  the  Tertiary  Pelecy- 
poda of  Florida. 


In  May,  1889,  a  Preliminary  Catalogue  of  the  sliell-bearing  Marine  Mol- 
lusks and  Brachiopods  of  the  Southeastern  Coast  of  the  United  States  was 
published  by  the  U.  S.  National  Museum  as  Number  37  of  its  series  of  Bulle- 
tins. In  that  work,  which,  from  unavoidable  causes,  was  prepared  in  great 
haste  by  the  writer,  a  new  classification  of  the  Mollusca  was  proposed.  Since 
that  time  much  new  material  has  been  examined  by  various  naturalists,  bear- 
ing upon  the  Pelecypoda,  and  the  writer  has  systematically  studied  the  sev- 
eral groups  as  opportunity  offered,  with  the  view  of  placing  the  resulting 
classification  upon  a  firm  basis,  derived  from  a  consideration  of  the  totality  of 
characters.  The  completion  of  this  work,  so  far  as  our  present  knowledge 
permits,  has  resulted  in  a  revision  of  the  earlier  arrangement  in  many  details, 
and  an  apparent  confirmation  of  the  general  principles  upon  which  the  earlier 
system  was  founded.  With  the  presentation  of  the  data  of  the  system  now 
adopted,  the  classification  is  submitted  to  the  judgment  of  .systematists  for 
criticism  and  amelioration. 

The  bivalve  molluscan  shell  is  a  defensive  covering  which,  normally,  pro- 
tects the  more  delicate  organs  of  the  body  with  a  permanent  shield  ;  and,  when 
the  valves  are  open,  admits  of  the  extrusion  of  organs  connected  with  alimen- 
tation, respiration  and  progression.  When  the  valves  are  completely  closed 
they  form,  normally,  a  defensive  armour  against  enemies  and  environmental 
irritation,  to  the  extent  of  their  strength.  Leaving  out  of  consideration,  mo- 
mentarily, abnormal  degenerate  or  exceptional  modifications  of  the  type  due 
to  special  circumstances,  throughout  the  following  discussion,  except  where 
expressly  mentioned,  attention  will   be  called   to   the    fundamental  type,  the 
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dynamics  of  its  functions,  and  tlie  directions  and  causes  of  its  development  and 
present  modification. 

The  Valves. — The  bivalve  shell  reduced  to  its  lowest  terms  comprises 
two  convex  pieces  attached  to  one  another  dorsally  (i)  by  an  elastic  ligament 
external  to  the  cavity  between  the  valves  ;  and  (2)  by  muscles  and  connective 
tissues  which  pass  from  the  inner  surface  of  one  valve  to  the  inner  sur- 
face of  the  opposite  valve.  Bj'  the  contraction  of  the  muscles  the  margins  of 
the  valves  are  brought  into  close  contact,  thereby  forming  a  hollow  receptacle 
in  which  the  soft  parts  of  the  animal  may  be  enclosed  and  obnoxious  matters, 
living  enemies,  or  inorganic  material  liable  to  irritate  the  tissues,  may  be  com- 
pletely excluded.  The  elasticity  of  the  ligament,  acting  on  the  principle  of  a 
C-spring,  tends  to  separate  the  valves  when  the  tension  of  the  internal  adduc- 
tor muscles  is  relaxed.  The  substance  of  the  valve  is  secreted  by  marginal 
glands  around  the  edge  of  the  investing  tissue  or  mantle,  and  is  subsequently 
reinforced  by  material  supplied  by  secretion  from  the  general  surface  of  the 
mantle;  each  secretion  having  a  special  character,  distinguishable  in  the  struct- 
ure of  the  shelly  deposit.  As  the  animal  grows  and  the  original  prodissoconch 
becomes  too  small  to  cover  the  soft  parts  the  valves  are  enlarged,  always  at 
the  margin,  so  that  each  valve,  fundamentally,  represents  a  hollow  cone.  As 
growth  progresses  more  rapidly  along  some  portions  of  the  mantle  than  at 
others  the  cones  necessarily  become  oblique,  arched,  or  cycloidally  curved. 
The  apex  of  the  cone  is  the  beak  or  umbo  of  the  shell,  the  base  is  the  entire 
margin  of  the  valve.  Owing  to  the  necessarily  asymmetrical  disposition  and 
mode  of  growth  of  the  various  organs  of  the  body,  the  subcircular  outlines  of 
the  prodissoconch  cannot  long  be  maintained,  and  the  valve  becomes  modified 
in  outline  according  to  the  circumstances  of  each  particular  case. 

The  original  protopelecypod  was  small,  thin,  symmetrical,  subcircular  or 
oval,  with  a  short  external  ligament  *  equally  disposed  on  each  side  of  the 
beak  along  a  line  (the  hinge-line)  constituting  the  axis  of  motion  for  the  valves 
in  opening  and  closing.  The  mantle  was  not  uniformly  attached  to  the  shell 
along  a  jjallial  line,  as  in  modern  pelecypods,  but  adhered  more  or  less  irregu- 
larly and  was  not  provided  with  extrusile  siphonal  tubes.  The  ailductor 
muscles  were  subequal,  symmetrical,  and  situated  high  up  in  the  valves.  The 
surface  of  the  valves  was  smooth,  or  (probably  in  connection  with  the  develop- 
ment of  tactile  papillae  on  the  mantle  edge)  radiately  ribbed.  These  conclusions 
are  justified  not  only  by  theory  and  by  the  recent  investigations  of  Jackson 
and  others  on  the  morphology  of  the  prodissoconch,  but  by  the  characters  of 
the  oldest  known  pelocyi)oda,  summarized  by  Neumayr  under  the  name  of 
PaleoconchcB. 

In  a  limited  group,  generally  characterized  by  the  incubation  of  the  young 
fry  within  the  valves,  the  anal  chamber,  or  even  in  a  specially  developed  bran- 

•  ThrouEhout  this  W(irk  "  ligament "  refers  lo  the  external,  and  "  renilinm  "  to  the  rehitlvely  or  acliiiilly 
Internal  bond  between  the  dor.ml  niarKln.s  of  the  valves. 
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cliial  inar.supium,  the  original  prodissoconch  is  followed  by  a  roiindcd-tri- 
aiigiilar  bivalve  shell.  The  young  in  this  stage,  termed  a  glochidutm,  may  un- 
tlergo  considerable  developmental  change,  and  remain  encysted  for  a  lengthy 
period  on  some  suitable  host,  without  material  change  in  size  or  form  of  its 
valves.  In  perfectly  preserved  specimens  the  glochidial  valves  may  be  dis- 
tinctly seen  at  the  apex  of  the  umbones.  The  base  of  the  triangle  foi  ms  the 
line  of  the  hinge,  the  rounded  apex  opposite  corresponds  to  the  ventral  border, 
within  it  is  furnished  with  a  hook  or  claw-like,  sometimes  denticulate,  process, 
by  means  of  which  it  attaches  itself  to  the  gills  or  fins  of  fishes,  where,  by 
proliferation  from  the  epithelium  of  the  host,  the  glochidium  becomes  encys- 
ted. This  stage  of  development  was,  until  recently,  supposed  to  be  peculiar 
to  the  Naiades,  but  the  writer  has  recently  discovered  that  a  genus  of  marine 
pelecypods,  probably  allied  to  Avicula  and  named  by  Carpenter  Philobrya  *, 
also  passes  through  a  Glocliidiitni  stage,  thus  adding  another  link  to  those 
which  connect  the  Avkididce  with  the  Naiades.  That  this  particular  stage  of 
growth  is  due  to  the  habit  of  encysting  itself  rather  than  to  the  incubation  by  the 
parent,  is  evident  from  the  fact  that  many  other  bivalves  which  protect  their 
young  in  this  manner  {Lepton,  Parastarte,  Tkecalia,  MUneria,  Ostred)  neverthe- 
less exhibit  only  a  normal  prodissoconch. 

The  surface  of  the  glochidial  valve  is  conspicuously  punctate,  due  to  a 
poriferous  structure  perhaps  connected  with  the  larval  respiration. 

I  have  already  shown  f  that  it  is  absolutely  required  by  the  laws  of 
mechanics  that  the  axis  of  revolution  must  be  a  right  line  and  that,  therefore, 
that  part  of  the  hinge-line  functioning  in  connection  with  the  ligament  in  the 
opening  and  closing  of  the  valves  must  be  straight.  If,  as  in  some  forms 
superficially  appears,  the  ligament  seems  to  be  curved,  or  to  extend  over  a  part 
of  the  hinge-line  which  is  curved,  an  examination  will  show  that  either  that 
portion  of  the  ligament,  which  departs  from  a  straight  line,  is  not  functional,  or 
that  it  possesses  sufficient  elasticity  to  fall  into  line  when  exercising  its  func- 
tions. 

It  is  obvious,  also,  that  the  longer  the  line  covered  by  a  functional  liga- 
ment, the  more  rigidly  will  the  opening  and  shutting  of  the  valves  be  con- 
trolled ;  and,  conversely,  that  the  shorter  and  higher  up  the  ligament  the  more 
easily  a  rocking  motion  of  the  valves  (which  would  prevent  their  exact  closing, 
margin  upon  margin)  may  be  brought  about.  To  obtain  a  long  straight  line 
on  the  border  of  a  rounded  body  the  hinge-line  must  descend,  or  the  outline 
of  the  body  must  be  modified.  The  former,  for  obvious  reasons,  is  the  easier 
process  and  through  it,  as  promoted  b)'  natural  selection,  the  hinge-line,  from 
being  a  minute  segment  of  the  arc  described  by  the  dorsal  margin  is  lowered 
until  it  forms  a  chord  truncating  part  of  the  arch  between  the  beaks  and  form- 

•  Originally  Bryophda,  which  proved  lo  he  already  in  use. 

t  A.m.  Journ.  Science,  xxxvlii,  Dec.  1889,  pp.  445-162,  also  Proc.  U.  S.  Nat.  Mu9.,  xil,  pp.  232-248, 1889. 
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ing  above  itself  a  relatively  level  area  through  the  necessary  flattening  of  the 
dorsal  margin  of  the  valves. 

Returning  to  the  general  conditions  surrounding  and  impinging  upon  the 
developing  pelecypod,  let  us  enquire  what  are  the  most  serious  dangers  which 
menace  an  animal  so  situated  and  so  defended.  It  is  undeniable  that  chief 
among  them  must  be  reckoned  anything  which  will  prevent  an  exact  closing 
of  the  valves,  and  thus  admit  not  only  predaceous  annelids  and  the  proboscis 
of  carnivorous  gastropods,  but  tlie  inorganic  gravel,  mud,  or  sand  which  (as 
every  collector  knows  from  frequent  experience)  rapidly  exhausts  the  vitality 
of  the  mollusk  by  calling  for  the  immediate  erection  of  barriers  against  tiie  in- 
vading irritant,  the  abnormal  secretion  of  shell  substance  to  form  these  barri- 
ers, the  consequent  displacement  of  the  animal  from  some  part  of  its  shell,  and 
the  locking  up,  under  a  not  wholly  impervious  layer  of  shell,  of  accumulations 
of  more  or  less  fetid  mud  and  water  from  which  it  can  never  hope  to  free  it- 
self A  single  grain  of  sand  between  the  dorsal  margins  of  the  valves  will 
pre\ent  their  complete  closure  and  leave  the  animal  undefended  from  its  ene- 
mies. The  fundamental  importance  of  guarding  against  such  a  disaster  cannot 
be  doubted.  Hence  in  this  necessity  we  perceive  the  lever  of  natural  selection 
will  find  a  most  important  fulcrum. 

The  ligament,  especially  when  short,  from  its  elastic  nature  can  never  be 
a  perfectly  efficient  agent  in  bringing  about  an  exact  closure  of  the  valves. 
Even  the  adductors,  with  their  essential  co-operation,  from  their  ownflesliyand 
extensile  nature,  cannot  absolutely  supply  the  needed  rigidity.  The  asymmet- 
rical twisting  of  the  valves,  a  character  common  to  many  Paleoconchs,  Staz'cha, 
Area  tortuosa,  and  numerous  Chinese  Naiades,  would  assist,  to  some  extent,  but 
that  it  has  serious  defects  as  a  method  is  obvious  from  its  disappearance  from 
all  the  most  perfected  forms  of  Pelecypods.  Ribbing,  with  its  alternating  den- 
ticulation  of  the  margin,  is  efficient  when  the  valves  are  closed,  but  cannot  act 
when  they  are  open,  and  it  is  during  the  process  of  closing  that  the  period  of 
danger  lies. 

Neumayr  has  shown  that,  among  the  Paleoconclia,  ribbing  existed,  in  vari- 
ous species,  along  the  dorsal  as  well  as  the  other  margin,  and  that  it  produced 
tlenticulations  there,  and  that  when  these  denticulations  had  become  a  specific 
fi.xcd  character  the  ribbing  disappeared  from  the  area  above  the  hinge-margin. 

In  this  way  (as  analogically  in  the  recent  Creuella  et  al.)  the  initiation  of 
hinge-teeth  began.  Such  projections,  interlocking  at  a  time  when  the  serra- 
tions of  the  other  margin  of  the  open  valves  could  be  of  little  assistance  in 
securing  rigidity,  offered  a  means  of  defence  of  the  greatest  importance  when 
fully  developed  by  natural  selection,  and  which  would  be  useful  at  every  stage 
of  development;  increasing  in  usefulness  with  its  increase  in  size,  but  useful 
from  the  very  first,  just  such  a  feature  as  lends  itself  to  the  fullest  operation  of 
natural  selection.  Once  well  initiated,  its  progress  was  inevitable,  and  its 
variety  and  complexity  only  a  question  of  time. 
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The  kind  of  teeth  initiated  at  first  would  depend  upon  the  sculpture  and 
form  of  the  sliell  modified.  It  is  obvious  that  with  a  shell  having  elevated 
beaks  distant  from  the  hinge-line,  and  numerous  ribs,  many  of  the  latter  would 
intersect  the  hinge-line  nearly  at  right  angles,  so  as  to  form  a  series  of  denticu- 
lations  comparable  to  those  of  Crenella,  and  constituting  the  prototype  of  such 
teeth  as  were  called  Taxodont  by  Neumayr,  included  in  the  Prionodcsmacea 
by  the  writer.  If  the  area  between  the  beaks  was  smooth  or  only  feebly  stri- 
ated, and  ribbing  began  at  the  anterior  and  posterior  angles  of  the  umbonal 
slope,  these  would  necessarily  intersect  the  hinge-line  at  an  acute  angle,  or 
even  be  nearly  parallel  to  it,  and  plications  induced  by  such  ribbing  would 
tend  to  form  in  a  direction  parallel  or  nearly  so  to  the  general  line  of  the  hinge 
(horizontally,  instead  of  vertically),  and  would  appear  at  the  ends  instead  of 
the  center  of  the  hinge-line.  Such  teeth  are  the  laterals  of  Cyrtodonta,  Tellina, 
and  the  so-called  laterals  of  Unio.  If,  as  in  the  early  Paleoconchs,  the  hinge 
IS  .symmetrically  disposed  with  relation  to  the  vertical  from  the  beaks,  the 
laterals  thus  initiated  will  be  equal  and  similar ;  if  the  hinge-line  is  shorter 
pefore  the  beaks  the  laterals  at  that  end  will  necessarily  be  shorter  also  and 
less  horizontal.  If  the  distance  between  the  beaks  is  short,  thus  diminishing 
Ihe  cardinal  area  over  the  hinge-line,  it  will  also  tend  toward  producing  more 
bblique  crenulations  of  the  hinge  than  in  a  species  with  a  wide  cardinal  area. 
These  results  follow  necessarily  from  the  most  elementary  principles  of 
lechanics,  as  any  one  may  determine  for  themselves  by  drawing  a  circle  with 
Numerous  radii,  e.xtending  from  the  center  to  the  circumference,  and  cutting 
bff  segments  parallel  to  any  diameter.  The  center  will  represent  the  beak  ; 
fche  radii,  the  ribs ;  the  chord  of  the  segment  cut  off,  the  hinge-line.  Do  the 
Same  with  a  cone,  of  which  the  apex  is  the  center  of  radiation,  and,  final h-, 
jive  the  cone  a  spiral  twist;  in  the  last  case  the  example  will  come  very  near 
Ihe  conditions  of  the  bivalve  shell,  and  the  sections  made  will  clearly  illustrate 
liie  principles  involved. 

Of  course  it  need  hardly  be  said  to  any  intelligent  biologist  that  these 
conditions  will  produce,  not  the  hinge  of  any  bivalve  exactly  as  we  know  it, 
but  modifications  of  the  primitive  hinge  margin,  which  will  be  useful  from  the 
moment  of  inception,  which  natural  selection  would  at  once  lay  hold  of,  and 
from  development  and  modification  of  which  all  e.xi.sting  types  of  hinges  can 
be  legitimately  derived. 

The  general  form  of  the  pelecj'pod  depends  upon  its  piincipal  anatomical 
characters  ;  the  size,  number  and  position  of  the  muscles,  the  presence,  size, 
and  character  of  siphons,  byssus,  etc.  Consequently  to  a  certain  limited  ex- 
tent, especially  in  the  modification  of  the  primitive  simple  Paleoconchs,  the 
differences  of  form  would  march  with  the  respective  anatomical  differences  as, 
for  example,  those  which  retained  the  simply  open  mantle  and  subequal 
adductors  would  continue  to  be  of  a  rounded  and  symmetrical  shape;  while 
those  which  tended  to  produce  elongate  siphons,  or  in  which  marked  inequality 
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of  the  adductors  developed,  would  probably  present  outlines  more  elongate  or 
triangular.  The  differences  of  form  would  necessarily  react  upon  the  develop- 
ing hinge,  from  the  inevitable  action  of  physical  laws,  and  thus  tend  to  pro- 
duce in  connection  with  particular  lines  of  evolution  of  form,  particular  types 
of  hinge.  I  have  thought  that  the  development  of  such  diverging  types  of 
iiinge,  tile  pedigree  of  existing  types,  would  be  useful  in  the  classification  of 
the  Pelecypoda,  and  provisionally  applied  these  principles  in  a  tentative  classi- 
fication proposed  early  in  1 889  (Bull.  U.  S.  Nat.  Mus.  No.  ij ,  p.  26,  May,  1 889  ; 
and  Am.  Journ.  Sci.,  Dec.  1889,  p.  460).  Tliat  the  tracing  out  of  the  line  of 
descent  of  several  general  types  of  hinge  (without  reference  to  the  specializing 
effect  of  later  conditions,  which  often  partially  mask  the  type,  as  in  other  lines 
of  development)  was  a  sound  method,  was  shown  effectively  by  the  fact  that  the 
classification  derived  from  it  harmonizes  in  essentials  with  that  which  is  the 
result  of  the  most  modern  researches  on  entirely  different  lines;  subtraction 
being  made  of  whimsicalities  due  to  narrowness  of  view  or  want  of  breadth  in 
morphological  knowledge.  As  the  multitude  of  fossils  can  only  be  known  to 
us  by  their  hard  parts  preserved  in  the  rocks,  a  classification  which  enables  us 
to  follow  the' line  of  descent  approximately  by  characters  still  preserved  by  the 
fossils,  is  not  without  special  advantages  to  the  biologist.  If  also  this  classifi- 
cation be  morphologically  acceptable  on  other  grounds,  there  would  seem  to 
be  no  good  reason  why  it  should  not  be  generally  adopted,  with  the  under- 
standing that  the  first  attempts  at  framing  it  must  be  subject  to  correction  as 
our  knowledge  of  the  facts  increases. 

The  Hinge  Teeth. — Two  functions  are  performed  by  the  hinge  teeth, 
each  of  which  has  its  own  dynamic  correlations.  The  first  is  the  guiding  back 
of  the  closing  valves,  so  that  the  first  effort  will  bring  the  appropriate  parts  into 
exact  apposition.  This  function  is  fulfilled  especially  by  long,  more  or  less 
curved  teeth,  like  those  of  Yoldia  or  Ctenodonta  among  the  Prionodonts,  and 
Cardhim  among  the  Teleodonts. 

The  second  function  is  the  preservation  of  the  apposition  after  the  valves 
are  closed,  or,  the  prevention  of  any  rotatory  motion  of  either  valve  upon  the 
other  in  the  marginal  plane  with  the  ligament  as  an  axis.  This  function  is 
particularly  important  in  shells  which  have  a  smooth  inner  basal  margin  and 
full,  equal  valves,  since  such  shells  are  more  liable  to  unequal  pressure  affect- 
ing only  one  of  the  valves  or  one  valve  more  than  another.  Teeth  may  be 
quite  inefficient  to  bring  about  this  result,  which  may,  nevertheless,  .serve  very 
well  as  guides.  For  instance  the  long  cardinal  teeth  of  Cardiutn  make  excel- 
lent guides,  but  help  little  to  prevent  rotation.  This  defect  in  Cardiitm  is  made 
up  for  by  the  presence  of  lateral  teeth,  aiid  more  especially  in  many  of  the  spe- 
cies, by  a  denticulated  basal  margin.* 

*Among  all  the  numerous  species  of  Cardiam,  only  one  or  two  are  found  with  teeth  obsolete  and  smooth 
inner  basal  margins,  and  these  are  chiefly  restricted  to  asub-Arctit  habitat,  where  enemies  are  perhaps  fewer 
than  la  warmer  seas,  and  where  the  form  seems  to  have  persisted  chiefly  through  its  great  fertility  in  indi- 
viduals. 


IXSTITUTE    OF   SCIENXE,    PHILADELPHIA.  49T 

In  order  to  be  effective  as  an  obstacle  to  rotation  in  either  direction,  teeth 
must  alternate  and  there  must  be  at  least  three  surfaces  opposed  to  one  another. 
That  is  to  say,  one  tooth  by  the  side  of  another  projecting  from  the  opposite 
valve  (formula  J^-^)  might  prevent  L  from  rotating  forward  and  R  from  rotat- 
ing backward,  but  the  converse  rotations  would  not  be  provided  against.  With 
a  hinge  arranged  according  to  the  formula  p-^^,  however,  rotation  would  be  op- 
posed in  either  direction  to  an  amount  equivalent  to  the  torsional  strength  of 
the  tooth  R,  or,  if  the  two  teeth  of  L  were  jointly  less  strong  than  the  single 
tooth  of  R,  then  their  combined  strength  would  measure  the  total  resistance  to 
torsion.  It  is  quite  evident,  therefore,  that  alternation  is  essential  to  the  idea 
of  a  perfectly  efficient  hinge,  and  must  be  expected  wherever  we  find  a  fully 
developed  hinge.  In  this  sense  all  hinges  are  Heterodont,  and  the  distinction 
drawn  by  Neumayr  between  Heterodont  and  Desmodont  teeth,  so  far  as  their 
situation  is  concerned,  resolves  itself  into  a  comparison  between  teeth  originally 
laterals  and  both  in  one  valve,  with  paired  laminae  in  the  opposite  valve, 
on  the  one  side;  and  teeth  originally  cardinals,  or,  if  laterals,  then  laterals  of 
which  one  was  in  one  valve  and  one  in  the  other,  with  the  clasping  laminje 
also  alternated.  The  cases  where  laterals  would  both  be  in  one  valve  and  the 
laminae  all  in  the  other  would  be  exceptional,  because  such  an  arrangement  in- 
volves more  or  less  a.symmetry  in  form  and  weight  of  the  valve  which  cannot 
be  regarded  as  a  favorable  condition  for  the  animal,  although  it  has  prevailed, 
to  some  extent,  from  the  earliest  ages.  Such  species  are  always  relatively  sed- 
entary, and  the  asymmetry  is  usually  proportioned  to  the  immobility  of  the 
particular  species.  An  active  form,  if  asymmetrical,  would  be  constantly  di- 
verted from  its  intended  line  of  motion  by  the  mechanical  effect,  of  the  medium 
in  which  it  moved,  unequally  exerted  upon  the  respective  valves  ;  and  this 
would  obviously  be  an  unfavorable  condition,  leading  to  waste  of  energy  and 
inipotency  of  volition.  In  the  case  of  the  liinge-teeth  the  asymmetry  need  not 
be  great  and  might  be  remedied  by  a  compensating  deposition  of  material  on 
the  lighter  valve,  as  occurs  in  Trigonia,  but  this  is,  as  a  matter  of  fact,  very 
f.xceptional.  It  would  seem  as  if  the  tendency  to  torsional  growth  exemplified 
in  the  spirality  of  Gastropods  was  originally  anterior  to  the  inception  of  the 
Pelecypod  type,  as  it  is  very  common  among  the  Paleoconchs  {Antiple?ira, 
Diialina,  etc.)  ;  traceable  in  the  sculpture  of  many  Solenoconchs  {Dentaliiini) 
and  Pteropods ;  and  grows  less  prevalent  with  the  progress  of  the  Pelecypoda. 
Among  recent  forms  it  is  chiefly  confined  to  representatives  of  the  ancient 
types  {Prionodonta,  such  as  Area,  Stavelia  and  Unid)  and  is  usually  absent 
among  the  Teleodonts,  or  most  fully  perfected  modern  forms.  The  asymmetry 
of  the  siphonal  end  of  such  forms  as  Telliiia,\s  of  a  different  character  from  the 
.spiral  twisting  which  involves  the  whole  plane  of  the  valves,  as  markedly  illus- 
trated by  Antipleiira.  The  latter  is  the  tendency  referred  to  in  the  preceding 
remarks,  though  it  is  not  impossible  that  asymmetry  without  torsion  may  be  to 
some  extent  connected  with  the  torsional  tendency. 
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The  Steinmann  Formula. — As  we  shall  have  frequent  occasions  for 
using  the  Steinmann  system  of  formulating  the  teeth,  it  may  be  well  to  ex- 
plain it.  L  will  represent  the  left  and  R  the  right  valve,  and  the  teeth  are 
represented  by  units;  the  sockets  into  which  teeth  of  the  opposite  valve  fit  by 
zeros;  the  resilium  or  chondrophore  by  c;  the  laterals  by  1 ;  the  clasping 
laminae  which  receive  the  laterals  by  m,  if  single;  m2,  if  double.  Where  two 
Taxodont  rows  meet  on  one  hinge-margin,  and  are  not  separated  by  a  resilium, 
a  period  will  mark  the  junction,  as  in  Area  or  Malletia.  Obsolete  or  feeble 
teeth  may  be  represented  by  the  italicized  symbol  for  normal  teeth.  This 
system  is  somewhat  extended  from  that  originally  proposed  by  Steinmann, 
but  which  I  have  not  been  able  to  consult  at  first  hand.  The  principles  in- 
volved are  essentially  the  same.     Some  examples  will  make  it  clearer. 

For  amorphous,  interlocking  masses,  which  cannot  be  classified  as  teeth, 
and  are  of  varied  origin,  the  symbol  x  is  adopted. 

The  enumeration  begins  at  the  posterior  end,  and  the  right-hand  end  of 
the  formula  is  always  anterior. 

The  formula  for  the  following  Teleodont  hinges  is  as  follows  :     Astarte 
bore  alls,   \"!^,\\\\  - ;   Crassatella  an  till  arum,  ijTlii?n  '  ; 
Venus  mercenaria,  kx^oTCi  1 1  '"  this  case  .x  represents  the  rough  area  below  tiie 

ligament ; 
Cardiuin  isocardia,  f;"!~',' ','., ;    Telluia  iiiterruMa  Wood,  [:Jn?'?!. 

♦    K    1    1  UiiiJ  /  '    K  /  (J  1  U  1  I 

The  following  illustrate  types  of  the  Prionodont  order  ;  I,  followed  by  a 
number  in  parenthesis,  expresses  inconveniently  long  series  in  a  briefer 
manner  : 

PectUHcnlusundatus,\\\'^^l^^\^l^l-,    Nucuta  radiata   ffanley,  [j /J  i  ^JjJJ  I!  ?  J  gj ; 
SpondyUis  spatludiferus  Sby.,  (crural  lamin:t)  J; ', " ^i  j|J  ; 
Trigonia  margaritacea,  \  °  ''  "  ; 
Unio  batavus,\'^l\]^^^. 

The  Anomalodesmacea  have  few  and  simple  teeth,  or  are  frequently 
edentulous,  so  that  it  is  hardly  worth  while  to  give  more  than  the  single  form- 
ula of  Corbula  nucleus  \\,\. 

Types  of  Teeth. — The  types  upon  which  the  shelly  processes  of  the 
hinge,  which  we  call  teeth,  are  formed,  may  be  classified  into  several  groups. 
These  are  not  necessarily  fundamental ;  the  teeth,  being  largely  moulded  by 
the  dynamics  of  their  situation,  change  with  the  influences  to  which  their  form 
is  due,  and  in  course  of  time  may  become  obsolete  from  disuse  [Anodon),  or 
modified  so  as  to  simulate  the  teeth  of  groups  with  entirely  different  pedigree 
[Nucula,  Mutela  ;  Plicatula.  Trigonia).  In  general,  however,  at  any  given  time, 
the  types  of  teeth  are  good  evidence  of  the  relationship  of  forms  to  which  they 
are  common,  especially  if  the  development  from  the  younger  stages  of  the 
species  compared  proceeds  along  similar  lines.     In  the  earlier  geological  ages 
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all  the  characteristics  of  Pelecypods  were  in  a  formative  stage,  and  among  these 
ancient  forms  variety  ran  riot.  Nearly  ail  the  modern  types  of  hinge  are  fore- 
shadowed in  the  Silurian,together  with  singular  forms  which  have  been  weeded 
out  by  natural  selection.  Successful  development  seems  to  have  taken  place 
ill  three  principal  lines,  or,  rather,  as  the  evolution  ha.s  not  been  linear,  three 
principal  groups,  more  or  less  parallel  among  themselves,  yet  divergent  each 
as  regards  the  other  two.  These  were  regarded  by  me  as  Ordinal  divisions, 
and  separated  in  1889  under  the  names  o{  Prionodcsmacea,  Tiicodcstnacca,  and 
Anomalodcsuiacea,  respectively.  The  characteristics  of  these  groups  will  be 
discussed  later;  'suffice  it  at  present  to  say  that  they  were  based  not  on  the 
forms  of  hinge-teeth  as  such,  which  would  have  brought  together  many  incon- 
grous  forms  and  separated  near  relatives,  but  on  the  development  of  a  general 
type  in  each  case,  to  which,  in  spite  of  present  superficial  incongruities,  the 
pedigree  of  existing  genera  could  be  referred.  So  far  as  the  hinges  are  con- 
cerned, the  Prionodesmacea  are  the  product  of  evolution  applied  to  the  devel- 
opment of  (among  other  things)  teeth  transverse  to  the  hinge-margin,  of  crural 
or  of  amorphous  teeth;  the  7>/tW^.rw«(r^a,  of  segregation  of  teeth  into  different 
classes  on  one  hinge-plate,  including,  especially,  the  utilization  of  lateral  teeth 
parallel  to  the  hinge-margin;  and  the  Anomalodcsmacea,  of  such  experiments 
ill  hinge-building  as  tended  to  supersede  teeth  by  developing  the  ciiondro- 
pliore  and  resilium,  or  to  retain  archaic  edentulism  by  specialties  of  habitat. 

A  number  of  types  of  teeth  have  been  recognized  by  various  writers.  For 
the  serial  alternating  teeth  of  Area  and  its  analogues  Neumayr  proposed  the 
name  of  Taxodont,  or  rather  classified  as  Taxodonta  the  mollusks  which  possess 
them.  To  a  portion  of  the  Tcleodesmacea  he  gave  the  name  of  Heterudonta  on 
account  of  the  alternation  of  the  cardinals,  failing  to  fully  grasp  the  dynamic 
principles  involved  which  show  that  all  efficient  hinges  must  be  Heterodont. 
For  the  bivalves  of  the  Silurian  which,  in  their  first  stages  of  dental  develop- 
ment, throw  immense  light  on  the  evolution  of  the  hinge,  and  yet  are  hardly 
rangeable  with  modern  types,  he  proposed  the  name  of  Cryptodonta.  His  Desnio- 
dpiita,  founded  on  the  misapplication  of  a  true  and  fertile  conception,  may  be 
mostly  ignored. 

For  hinges  like  those  of  Schizodiis,  Myopkuria,  a.nd  Trigouia,S\.e\nm3.n\\ 
propo.sedthe  term  Scluzodont.  To  these  Neumayr  correctly  adds  the  Naiades, 
while  it  seems  probable  that  Lyrodcsuia,  Avicitla  and  its  allies  should  also  be 
included.  The  more  carefully  these  hinges  are  studied  the  more  obvious  it  is 
that  their  amorphous  character  and  facile  variation  distinguish  this  type  of 
tooth  from  any  other  in  the  modern  faunas,  though  in  the  Paleozoic  beds,  in 
this  as  in  all  other  cases  where  sufficiently  full  data  are  available,  the  most  di.s- 
tinct  types  converge.  Bittner,  in  his  criticism  on  Neumayr's  classification,  was 
ill-advised  in  his  attempt  to  harmonize  the  hinge  of  Trigonia  with  that  of  the 
Teleodonts.  Both  are  heterodont,  as  has  already  been  pointed  out,  like  all 
teeth  in  the  cla'^s  Pclecypoda  ;  but  the  former  are  certainly  more  nearly  re- 
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lated  to  the  roughened  area  in  Venus  mcrceiiaria  than  to  any  other  part  of  a 
Teleodont  hinge,  and  even  if  dj'namically  equivalent,  morphologically  are  not 
homologous  with  Teleodont  cardinals. 

Another  absolutely  distinct  type  of  hinge  is  that  which  Fischer  has  named 
Isodont.  This  is  exemplified  in  the  genus  Spondylus  and  a  few  related  forms. 
Here  we  have  an  internal  resiliuni  with  (in  the  left  valve)  first  a  socket  and 
outside  of  that  a  strong  tooth,  on  each  side  of  the  pit ;  and,  in  the  opposite 
valve,  corresponding  teeth  and  sockets.  No  other  group  has  the  teeth  and 
sockets  concentrically  arranged  and  if  this  distinction  from  their  obviously 
near  relatives,  the  Pectens,  were  morphologically  true,  we  should  find 
it  difficult  to  maintain  the  value  of  dental  types  for  subdivisions  higher  than 
sub-families.  It  is  through  a  study  of  the  Pectens  and  very  young  Sfiondyli 
that  I  have  been  able  to  satisfy  myself  that  the  so-called  teeth  of  Spondylus 
(and  of  some  Pectiniform  relative.s)  are  not  homologous  with  either  Prionodont 
or  Teleodont  teeth,  but  are  a  modification  of  certain  ridges  which  reinforce 
the  auricles  in  many  Pectens  and  which  I  named,  in  1886;  the  auricular  crura. 
I  have  been  able  to  trace  this  modification  of  the  crura  to  a  point  where  it 
absolutely  harmonizes  with  the  incipient  teeth  o^  Spondylus  s.t  An  age  when  the 
original  area-like  teeth  o{  Pecten  and  Spondylus  still  occupy  the  cardinal  mar- 
gin. Even  in  adult  Pectens  the  traces  of  the  true  teeth  sometimes  remain  and 
I  have  found  them  quite  emphatic  even  on  some  well-grown  specimens  of 
Spondylus.  Consequently  we  must  regard  the  hinge  of  Spondylus  as  a  remark- 
able specialization  of  certain  features  of  the  shell,  them.selves  the  result  of 
modifications  of  the  valves  initiated  through  the  influence  of  external  sculp- 
turing, but  morphologically  distinct  from  the  structures  which  in  other  bi- 
valves we  call  teeth.* 

Among  the  Prionodcsmacea,  after  the  Taxodoiits  and  .Schizodonts  are  dis- 
posed of,  dismissing  to  the  former  those  Paleoconchs  which,  like  Prwcardiuni 
and  Pleurodonta,  seem  to  illustrate  the  evolution  of  the  Taxodonta,  there  still 
remains  a  group  that  illustrates  the  development  of  the  Hetcroniyaria  repre- 
sented in  the  recent  fauna  by  Crenella.  These  are  Prionodont  forms  in  which 
the  valves  became  markedly  inequilateral,  so  that  the  anterior  cariliiial  margin 
was  much  shortened,  and  also,  by  simultaneous  umbonal  torsion,  the  rib  end- 
ings and  their  dental  processes  became  curved.  A  conspicuous  modern  exam- 
ple of  this  t)^pe  is  the  little  Crenella  to  which  Orbigny  gave  the  name  Nuculo- 
cardia.    All  the  Mytilidcehd^wc  hinges  of  this  tyjie,  the  Aviculidtc  being  Schizo- 

*Since  arriving  at  Ibis  conclusion  I  recall  that  Jaclcson  was  led  to  the  fame  opinion  from  his  slndles  of 
young  Prlonodonts ;  Mem.  Bost.  Sue.  Nat  Hint,  vol,  iv,  p.  3110, 1890.     U  should  be  noted  that  the  i.pecle«  arc  not 
alike  in  retaining  the  archaic  dentlciilations  either  in  V^clcnm  Sjiojiflnhiif.    1  found  iheni  in  a  Kpecimen  of  a 
red  Sponttylnf,  4  mm.  long,  from  the  West  Indies,  and  .s'.  G"^»on/ sometimes  bliows  llicni  very  clearly.    Among 
the  PretiuMar  I*.  {PtewiamuMnm)  IhaUiMinn^  Dall,  not  only  shows  these  teeth  i>lain]y  In  the  adult,  luii  up  lo  the 
time  the  young  are  half  grown  the  teeth  are  functional,  as  much  .so  as  in  Sncula,  and  even  when  the  soft  |*arts   i 
and  resillum  are  absent  the  thin  glassy  valves  when  opened  will  sometimes  brenk  before  the  teeth  relcMe   i 
them,  so  cITectlvcly  do  they  interlock.   Cf.  Blake  Pelecypoda,   Bull.  Mus.  Comp.  Zool.  xll,  p.  221.  IhSfi     In    : 
'(Ulte  a  uumlier  of  species  no  teeth  arc  found.  I 
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clout.  If  it  be  coiisideied  desirable  to  name  this  tj'pe  of  tooth,  perhaps  Neu- 
mayr's  term  Dysodont  may  be  restricted  for  the  purpose,  though  his  original 
use  of  it  was  cojixtensive  with  the  /hnsoinyaria.  When  the  element  of  torsion 
is  absent  the  same  stock  might  give  rise  to  forms  like  Vainixemia  and  Macro- 
don,  iMideveloped  or  abberrant  Taxodoitta. 

Of  the  TeUodesinacea  in  the  most  perfected  forms,  the  tendency  was  to 
form  a  hinge-plate  and  in  all  to  sej^arate  the  guiding,  or  cardinal,  teeth  from 
the  fixative,  or  lateral,  laminae.  When  the  cardinals  became  solid  and  strong 
and  other  features  rendered  the  fi.xative  function  of  the  laterals  less  important, 
the  latter  frequently  became  obsolete  or  feeble.  Among  the  early  Teleodonts 
the  hinge-plate  is  less  conspicuous  and,  no  doubt,  as  in  other  groups,  was  orig- 
inally absent.  In  some  forms,  in  which  the  thin  shell  was  subjected  to  con- 
siderable torsion,  a  type  of  tooth  was  evolved  which  has  persisted  in  a  few  in- 
stances to  the  present  day,  and  is  sufficiently  distinct  from  the  ordinary  type  to 
deserve  a  name.  This  is  that  flat  and  twisted  form  of  armature  exhibited  by 
hocafdia,  and  to  a  less  degree  by  the  various  forms  of  Cardium,  where  the 
teeth  seem  to  spring  from  the  cavity  of  the  beaks  and  to  be,  as  it  were,  twisted 
into  line  on  the  cardinal  margin.  For  these  I  would  propose  the  term  Cyclodont. 

A  sharp  distinction  must  be  drawn  between  the  transverse  striation  verg- 
ing into  denticulation  which  is  exhibited  by  Pectin  and  Spondyliis,  and  which 
represents  the  obsolescent  ancestral  ta.xodont  dentition,  on  the  one  hand,  and 
the  transverse  striation  observable  on  so  many  Teleodont  teeth  as  well  as  with 
those  of  some  of  the  specialized  Prionodonts.*  Crassatellites,  Mactni,  Unto,  Cas- 
talia,  Trigonia  and  others  often  show  such  striations,  sometimes  very  sharply 
developed.  But  these  are  simply  the  result  of  transverse  friction  acting  on  the 
proliferations  of  the  mantle  between  the  teeth,  induced  by  the  to-and-fro  motion 
of  the  valves  and  preserved  or  emphasized  by  natural  selection  as  an  additional 
protection  against  irregularity  in  opening  and  closing  the  valves.  These 
stria;  simply  aid  in  guiding  the  valves  and  may  or  may  not  be  develojied  in 
closely  related  species  of  the  same  genus.  Close  study  will  show  that  the 
striations  are  invariably  in  the  line  of  motion  and  parallel  to  it.  It  is  conceiva- 
ble that  functional  teeth  might  be  developed  in  this  way,  but  only  when  they 
were  preceded  by  other  teeth  upon  whose  surfaces  they  might  be  initiated. 
True  teeth,  on  the  other  hand,  owe  their  initiation  to  the  influence  of  external 
sculpture  upon  the  hinge-margin  and  therefore  are  morphologically  different. 

In  the  Anouialodesviacea  we  have  a  tribe  of  burrowers  which  have  pre- 
served to  the  present  day  (in  spite  of  much  specialization)  some  of  the  features 
which  characterized  the  edentulous  Prolopelecypods  of  ancient  geological  time. 
The  nearly  edentulous  hinge,  the  more  or  less  nacreous  or  earthy  texture  of 
the  shell,  the  frequent  asymmetry  and  the  subequal  adductors  high  in  the 
shell  are  all  archaic  features,  and  we  may  suppose  that  their  preservation  is 

•This  distinction  was  overlooked  In  my  early  references  to  the  subject. 
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largely  due  to  the  protection  afforded  by  the  burrowing  habit  universal  in  the 
group.  The  small  teeth,  which  hardly  add  to  the  efficiency  of  the  hinge,  may 
be  supposed  to  be  associated  with  the  submersion  of  the  resilium  and  the  de- 
\'elopment  of  a  chondrophore,  as  supposed  by  Neumayr,  but  in  some  cases 
they  may  be  the  remnants  of  hinge-teeth  acquired  in  the  ordinary  wa\'  in  the 
early  geological  history  of  the  group. 

The  Pholad  Myophore. — In  tiie  mo.st  specialized  group  of  all  Pelecy- 
pods,  the  Pholades,  a  remarkable  development  of  the  subumbonal  attachment 
of  the  mantle  has  produced  a  myophore  which  is  sometimes  wrongly  re-  < 
ferred  to  as  a  tooth  and  which  in  Barnea  costata  and  Zirpluea  crispala  sup- 
ports the  visceral  mass  and  the  enormous  fleshy  palpi.  The  exceptional 
development  of  this  feature  is  explained  by  tlie  dynamics  of  Pholad  e.xistence. 
When  we  remember  that  the  enormous  foot  is  chiefly  employed,  during  growth, 
in  grinding  away  the  sides  of  its  burrow,  and  that  its  action  for  a  long  period 
is  incessant  and  vigorous,  it  will  be  realized  how  important  it  is  for  the  welfare 
of  the  animal  that  the  visceral  mass  should  be  well  supported  and  protected  - 
against  the  effect  of  sudden  motions  such  as,  in  other  mollusks,  might  en- 
danger its  attachments  to  the  valves.  It  is  not  surprising  that  natural  selection 
should  promote  the  development  of  any  shelly  process  which  is  of  use  in 
affording  this  needed  support.  The  initiatory  stages  of  the  myophore,  as  well 
as  of  the  reflection  of  the  anterior  dorsal  border  of  the  valves,  can  be  seen  in 
Gastrncluena,  especially  if  a  thickened  senile  specimen  can  be  examined.  It 
may  not  be  out  of  place  here,  while  speaking  of  the  Pholads,  to  point  out  the 
dynamic  influences  which  have  promoted  the  reflection  of  the  dorsal  anterior 
margin.  Observation  as  well  as  theory  shows,  that  in  order  that  the  rasping 
action  of  the  foot  shall  expend  itself  on  the  walls  of  the  burrow,  it  is  necessary  ~ 
that  the  shell  as  fulcrum  should  be  fixed;  otherwise  the  animal,  instead  of  I 
being  able  to  rub  the  foot  over  the  wall,  would  rub  its  valves  about,  while  fric-  1 
tion  would  hold  the  foot  relatively  still.  In  ordinary  cases  the  mere  ela.stic 
tension  of  the  ligament  and  the  relaxation  of  the  adductors  would  be  all  that  j 
could  be  reckoned  upon  to  hold  the  valves  against  the  walls  of  the  burrow. 
Now  if  we  should  have  an  animal  with  the  anterior  adductor  so  situated  on 
the  dorsal  margin  as  to  be  able  to  give  a  positive  pull  on  the  valves,  so  as  to  i 
hold  them  open  against  the  walls,  instead  of  a  merely  negative  relaxation,  it  is 
obvious  that  the  efficiency  of  the  creature  as  a  boring  machine  would,  at  once, 
be  much  increased.  The  more  effective  the  machine  the  less  vital  energy  and 
time  would  be  required  for  its  work,  and  natural  selection  would  at  once  begin 
to  promote  the  development  of  the  apparatus  in  the  line  indicated.  It  is  prob- 
able that  the  dorsal  progress  of  the  muscle  is  initiated  by  the  wide  space,  or 
gape,  required  for  the  foot  to  perform  its  functions  in  Gastrochaiia,  which  re- 
duces the  space  available  for  the  anterior  adductor  to  a  narrow  triangle  close 
to  the  dor.sal  margin.  The  reflection  of  the  dorsal  valve-margin,  visible  in 
Gastrocliceiia,  has  a   use;    it   renders  the  valves  when   wide   open   and   fixed 
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ajjaiiist  tlie  walls  of  tlie  burrow  less  liable  to  slij)  by  one  another  at  tlie  dorsal 
edge,  and  thus  reduce  the  effectiveness  of  the  animal's  grasp  of  them  (if  I 
may  use  such  an  expression).  Tiie  energetic  action  of  the  foot  and  pedal 
muscles  when  at  work,  and  the  feeble  character  of  the  ligament  in  this  genus, 
would  render  such  an  accident  likely  if  the  \alves  where  pressed  against  one 
another  had  merelj'  a  thin  sharp  edge.  Their  reflection  gives  a  broader  bear- 
ing surface  and  makes  the  hinge  more  secure.  The  fact  that  the  anterior 
adductor  is  so  much  more  nearly  dorsal  in  its  situation  than  the  posterior, 
might  possibly  e\'en  give  it  a  partially  opposite  pull,  which,  if  true,  would  be 
all  that  would  be  needed  to  start  the  muscle,  pushed  by  natural  selection,  on 
its  tiorsal  journey.  These  hypotheses  can  be  best  understood  by  reading  them 
with  the  specimens  in  hand,  and  I  would  ask  any  doubting  readers  to  go  over 
the  matter  with  the  shells  before  them.  When  once  the  dynamic  influence  of 
action  and  enxironment  are  made  clear  in  a  single  instance,  one  can  there- 
after hardly  stud_\-  any  feature  of  the  shell  without  having  those  influences 
in  mind.  The  result  is  a  flood  of  light  on  many  points  which  have  hitherto 
been  accepted  as  mere  inert  facts.  Given  a  full  knowledge  of  the  animal's 
motions,  efforts  and  surroundings,  with  its  immediate  pedigree,  and  I  am  fully 
convinced  there  is  no  feature  of  its  more  external  and  operative  organs  and 
structure  which  cannot  be  accounted  for  by  a  reasonable  hj'pothesis,  ba.sed  on 
dynamic  principles,  promoted  by  natural  selection.  The  origin  of  differentia- 
tion is  the  impact  of  forces,  which  drive,  in  each  case,  not  all  ways,  but  in  one 
general  direction  ;  which,  having  been  taken,  is  narrowed  to  the  most  desirable 
path  by  natural  selection.  In  this  way,  aided  by  heredity,  all  species,  genera 
and  groups  of  every  sort  have  arisen.  In  given  circumstances  there  may  have 
been  more  than  one  path  out  of  the  nielce,  but  the  choice  of  paths  in  every 
case  must  have  been  determined  by  the  preponderating  dynamic  forces  of  each 
particular  case.  Many  superficial  characters,  especially  color,  are  often  the 
direct  result  of  food  or  other  factors  of  the  environment,  but  modifications  of 
the  hard  parts  concerned  in  motion,  bones,  scales,  shells,  etc.,  invariably  pro- 
ceed, as  far  as  my  own  observation  indicates,  from  a  cooperation  of  force, 
natural  selection  and  hereditw 

The  Ligament  and  Resilium. — Embryology  shows,  according  to  the 
ijservations  of  Lankcster  and  others,  that  the  shell  gland  of  embryonic  Pelecy- 
pods  is  a  single  organ,  somewhat  saddleshaped,  which  crosses  the  whole  region 
which  in  the  adult  is  umbonal,  and  from  which  the  paired  valves  are  subse- 
quently developed.  These  valves  (in  Pisidiitm)  are  originally  somewhat  dis- 
tant from  one  another  and  approximate  with  growth.  The  shelly  matter  of 
the  valves  in  all  Pclecypods  is  deposited  upon  a  horny  layer  which  protects 
the  exterior  from  attack  by  acids  in  the  water,  wear,  etc.;  and  it  is  generally 
aJinitted  that  this  layer,  called  the  epidermis  or  periostracum,  is  continuous  in 
the  embryo  and  that  that  portion  of  it  lying  between  the  prodissoconchs  (em- 
bryonic  valves)    is    modified    and    developed  to    form  the  elastic  link  which 
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connects  them,  allows  them  at  a  later  stage  to  move  freely  upon  it  as  an  axis, 
and  is  known  as  the  Ligament.  The  ligament  may  therefore  be  regarded  as  a 
fundamental  character  of  the  Pelecypoda  and  is  universally  present,  though  in 
some  cases  as  a  mere  degraded  rudiment  (Pholadacea),  and,  in  the  case  of 
Chlamydocoiicha,  where  the  valves  are  encysted  in  separate  sacs  covered  by 
epithelial  tissue,  the  adductors  have  vanished  and  there  is  no  hinge,  neverthe- 
less so  strong  is  the  influence  of  heredity  that  the  ligament  persists  in  a  cavity 
by  itself,  disconnected  from  the  valves,  as  a  well-developed  horny  mass  with- 
out function.  The  absence  of  a  ligament  in  the  Rudistcc,  if  primitive,  woukl 
result  in  a  perfectly  unique  mechanical  relation  of  the  valves  and  muscles,  as  I 
have  elsewhere  pointed  out  (Am.  Jour.  Sci.,  1889,  p.  461),  and,  considered  in 
connection  with  their  other  characters,  would  effectively  separate  them  from 
the  true  Pelecypods  as  a  distinct  division  of  MoUusca.  It  is,  however,  proba- 
bly only  an  extreme  case  of  specialization. 

As  the  most  important  factor  in  the  mechanism  of  the  valves  the  ligament 
has  undoubtedlj-  developed  with  the  development  of  the  class  and  its  chief  modi- 
fications date  from  the  earliest  period  ofthe  development  of  the  group.  I  have  else- 
where shown  that  the  function  ofthe  original  ligament  was  that  of  an  external 
link  between  the  valves  having  the  essential  nature  of  a  C-spring.  That  is,  the 
insertion  of  the  ligament  edges  on  the  external  cardinal  margins,  or,  with  de- 
velopment, on  thickened  ridges,  by  which  these  margins  are  reinforced  (the 
so-called  nympha;)  to  bear  the  strains  to  which  it  necessarily  became  subjected, 
resulted  in  the  following  conditions:  The  valves  being  held  together,  and,  in 
closing,  approximated  by  the  force  exerted  through  contraction  of  the  adductor 
muscles,  the  preservation  of  their  precise  apposition,  marginally,  is  due  to  a 
rotary  motion,  exerted  along  the  line  of  folding  (or  axis)  of  the  ligament, 
which  pulls  the  attached  edges  ofthe  ligament  nearer  to  each  other  and  exerts 
a  strain  on  its  cylindrical  exterior.  This  operation,  with  a  thin  ligament,  in- 
volves a  tensile  strain  on  the  whole  cylinder ;  with  a  thick  ligament  the  exter- 
nal layers  are  strained  and  the  internal  layers  compressed,  so  that,  to  the  ten- 
sile elasticity  ofthe  e.xternal  layers,  is  added  the  compressional  elasticity  of  the 
internal  portion.  The  latter  condition  is  the  most  common  among  modern 
forms,  though  it  is  probable  that  the  former  was  the  original  type.  I  have 
also  shown  that  the  result  of  the  differing  strains  to  which  the  different  layers 
ofthe  ligament  are  subjected  brings  about  a  difference  of  structure,  and,  when 
the  ligament  becomes  deep-seated  for  any  reason,  there  is  a  tendency  for  the 
respective  parts  to  separate  along  the  line  where  the  two  sets  of  strains  ap- 
proximate. We  then  have  two  elastic  bodies,  operating  reciprocally  in  oppo- 
site directions,  the  outer  or  ligament  proper  tending  to  pull  the  valves  open  to 
a  certain  distance  corresponding  to  its  range  of  tensional  elasticity ;  and  the 
other,  the  "cartilage,"  *  or  resilium,  tending  to  push  them  open,  to  an  extent 

*  The  socttlltd  "  cartilage,"  which  Is  not  a  cartilage,  and  which  Is  frequently  spoken  of  as  "  ligament" 
or  "  Internal  ligament,"  Is  In  great  need  of  a  distinctive  name,  and  I  propose  that  01  "  reslUum,"  which  clearly 
iDdicatei  Us  function. 
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corresponding  to  its  range  of  expansion.  Beyond  the  normal  range  in  each 
case  the  ligament  and  resilium  operate  in  the  reverse  sense  of  that  which  is 
respectively  their  ordinary  function. 

The  ligament  proper  (which  will  be  called  simply  the  ligament,  in  this 
piper)  is  of  a  more  horny  nature,  tough,  and  semi-translucent  beneath 
its  external  surface.  When  dry  it  has  a  vitreous  fracture  and  often  shows 
hardly  any  fibrous  texture.  Its  tendency  when  functional  is  to  break  in 
planes  at  right  angles  to  the  axis  of  motion  rather  than  in  any  other  direc- 
tion. 

The  resilium  is  distinctly  lamellar  or  composed  of  parallel  fibres,  which 
are  apt  to  give  a  pearly  sheen  to  its  broken  surface.  There  is  often  a  more  or 
less  e.\tensi\-e  intermi.xture  of  lime  in  its  substance,  which  may  be  diffused,  or 
may  be  e.specially  concentrated  along  the  median  plane,  which  is  in  many  cases 
also  the  smallest  or  most  constricted  part  of  the  cartilage.  As  may  be  seen  by 
looking  at  the  unbroken  resilium,  in  Mactra,  this  organ  in  such  cases  has 
something  of  an  hour-glass  shape,  the  ends  which  fit  into  the  "  cartilage  "  pits 
or  resilifers  being  more  expanded  than  the  centre  between  them.  The  deposit 
of  lime  in  the  form  of  an  accessory  shelly  piece,  usually  termed  the  ossiculum 
or  Ulhodesma.  has  for  its  purpo.se  the  reinforcement  of  the  resilium.  In  those 
cases  where  the  resilium  and  ligament  have  not  separated,  as,  for  instance,  in 
Unio,  it  will  often  be  found  that  a  considerable  amount  of  granular  limy  mat- 
ter has  been  deposited  on  and  among  the  fibres  corresponding  to  the  resilium 
below  the  ligament.  When  fresh  this  may  easily  be  detached,  leaving  the 
tougher  ligament  above  uninjured. 

In  the  Paleopelecypod  the  ligament  was  short  and  central  between  and 
below  the  beaks  of  the  valves.  With  the  lengthening  of  the  hinge  line  it  be- 
came elongated  ;  with  the  development  of  a.symmetry  in  the  hinge  it  was  shifted 
forward  or  back  from  the  beaks,  according  to  the  particular  case.  The  long 
hinge-line  is  more  effective  than  a  short  one  ;  the  long  line,  for  reasons  men- 
tioned elsewhere,  is  more  likely  to  be  developed  behind  the  beaks  than  in  front 
of  them.  Consequently  the  influence  of  natural  selection  may  be  surmised  in 
the  process  of  development,  which  has  resulted  in  the  almost  universal  pres- 
ence of  the  ligament  on  the  posterior  dorsal  line  of  the  shell,  or  at  least  behind 
the  umbones.  The  greater  efficiency  of  a  long  ligament  would  tend,  when 
'ince  it  had  been  developed,  to  maintain  it  and  with  it  the  greater  length  of 
the  side  of  the  hinge  where  it  was  seated.  However,  the  rule  is  not  universal, 
and  the  nearer  we  approach  the  origin  of  the  Pelecypoda  the  more  numerous 
the  exceptions  appear,  while  among  those  recent  groups,  which  include  the 
more  archaic  types,  several  important  divergencies  may  be  noted. 

For  the  type  of  ligament  which  extends  on  either  side  of  the  beaks,  Xeu- 
niayr  adopts  the  designation  ainplddetic,  while  for  the  more  perfected  type 
which  has  been  withdrawn  wholly  behind  tlie  beaks  he  uses  the  term  opistlio- 
■  ''ttc.     Among   modern   forms  Pectunculus  offers  a  conspicuous  type  of  the 
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amphidetic  ligament,  while  Tellina  or  Venus  may  serve  as  examples  of  groups 
with  nn  opisthodetic  ligament. 

In  many  bivalves  a  lozenge-shaped  cardinal  area  extends  atnphideticaliy 
between  the  beaks,  while  the  ligament  is  truly  and  wholly  posterior,  being 
\isible  as  an  oblique  triangular  space  with  its  apex  at  the  umbonal  point  and 
its  base  at  the  hinge-line,  of  which  arrangement  Avicula  shows  an  excellent 
example.  Nearly  every  stage  of  the  recession  of  the  ligament  can  be  oh 
served,  from  truly  central  to  posterior,  in  Lima  and  its  allies.  In  general,  in 
spite  of  these  differences,  Neumayr  alludes  to  the  species  having  an  amphi- 
detic area  as  if  the  ligament  partook  of  the  areal  extension. 

No  part  of  the  animal  has  accommodated  itself  to  the  dynamic  influences 
attending  growth  and  evolution  more  effectively  than  the  ligament,  and  this  i.s 
probably  because  strains  and  stresses  are  transmitted  to  it  through  the  rigid 
valves  ratlier  than  by  the  more  elastic  tissues.  The  most  perfected  type  of  liga- 
ment is  that  which  may  be  compared  to  a  cylinder  split  on  one  side,  attached 
by  the  severed  edges,  one  edge  to  each  valve.  For  this  type  (Tellina,  Psain- 
mobta,  Cardinm)  I  propose  the  term  parivincular ;  its  long  axis  corresponds 
with  the  axis  of  motion  or  vertical  plane  between  the  valves.  It  is  always  opis- 
thodetic. Another  form  is  like  a  more  or  less  flattened  cord  extending  from  one 
umbo  to  the  other  [Spondylus,  Lima,  Aiiicitla),  with  its  long  axis  transverse  to 
the  plane  of  the  valve  margins  and  the  axis  of  motion.  This  I  call  alivincnlar ; 
it  may  be  central  or  posterior  to  the  beaks,  but,  unless  very  short,  is  usually  as- 
sociated with  an  amphidetic  area.  Lastly,  a  third  form  must  be  noted  which 
consists  of  a  reduplication  of  the  alivincular  type  at  intervals  upon  the  area 
{Perna,  Area,  Fossnla),  either  am[)hidetically  {Aiea),  or  upon  the  posterior 
limb  of  the  cardinal  margin.  This  may  be  designated  as  multirineiitar.  The 
species  of  this  type  begin  life  with  an  alivincular  ligament. 

In  the  Areidee  the  cardinal  area  is  often  covered  with  a  glossy,  dark-col- 
ored coating  which  might  be  mistaken  for  an  outspread  ligament  from  which 
the  true  ligament,  which  is  set  in  grooves  hollowed  out  of  the  area,  might  be 
thought  to  be  representative  of  a  resilium.  An  examination,  however,  will 
show  that  the  glossy  coating  is  merely  modified  epidermis  and  is  not  continu- 
ous between  the  valves,  which  are  connected  only  by  the  multivincular  liga- 
ments. In  some  forms,  with  a  rigid  hinge  and  internal  resilium,  the  ligament 
may  degenerate  to  its  archaic  epidermic  character,  as  in  some  .species  oi  Span- 
dylus.  It  is  im[)ossible  to  draw  a  sliarp  line  between  these  and  similar  forms 
in  which  the  ligament  is  not  quite  reduced  to  the  state  of  epidermis,  as  in  some 
species  of  Ostrea.  The  hinge  (or  cardinal)  area  above  referred  to  is  in  part  the 
morphological  equivalent  of  the  lunule  of  Teleodont  pelccypods.  In  general, 
when  the  ligament  has  become  opisthodetic  the  remnant  of  the  area  in  front  of 
the  beaks  forms  the  lunule  and  may  be  called  prosodetic.  The  escutcheon 
may  or  may  not  be  homologous  with  the  posterior  part  of  the  original  area.  The 
latter  is  an  archaic  feature  which  has  been  lost  by  the  more  specialized  types  of 
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modern  bivalves.  Its  gradual  di.sappearance  may  be  traced  in  various  Priono- 
dont  genera.  In  Unio,  for  instance,  the  ligament  is  parivincular  and  wholly 
opisthodetic,  but  in  front  of  the  beaks  in  most  species  is  a  depressed  space, 
liomologous  with  the  lunule  of  Venus,  over  which  the  epidermis  is  raised  in 
dense  elevated  lamell.u  which,  to  a  careless  inspection,  seem  like  a  continua- 
tion forward  of  the  ligament.  It  was  probably  this  which  led  Neumayr  to  regard 
the  Naiades  as  having  an  aniphidetic  ligament.  A  careful  inspection,  especially 
of  fresh  specimens,  will  convince  any  one  that  the  functional  ligament  is  wholly 
posterior.  Trigonia  is  in  the  same  condition  as  far  as  the  ligament  is  con- 
cerned. 

The  insertion  of  the  ligament  on  the  cardinal  margin  and  the  action  of 
natural  selection  lead  to  the  formation  of  nymphse  or  ligamental  fulcra  in  thin 
shells,  and  the  development  and  prominence  of  these  often  increases  as  the 
shell  grows  thicker.  There  seems  to  be  a  point,  however,  beyond  which  in- 
creased nymphal  surface  adds  nothing  to  the  security  of  the  hinge,  and  conse- 
quently is  not  promoted.  As  forms  with  thicker  shells  develop,  the  solidity 
of  the  valves  is  sufficient  to  resist  all  strains,  and  the  nymphse  are  not  corre- 
spondingly increased.  But  in  many  such  cases  the  margins  of  the  groove  in 
which  the  insertion  of  the  ligament  lies  are  elevated,  thus  protecting  the  joint 
externally  as  well  as  internally.  Dosinia  is  a  good  instance  of  external  pro- 
tection, and  many  heavy  Uniones  of  the  internal.  As  a  large  part  of  the  growth 
of  the  ligament  is  at  the  ends,  there  is  generally  a  thin,  more  or  less  flexible 
free  edge  or  point  medially  behind;  and,  especially  in  Unio, a.  thin  edge  of  liga- 
mentary  substance  at  the  hinder  end  of  each  nymph.  In  Unio  this  may  usually 
be  noted,  in  the  heavier  and  particularly  in  the  alate  forms,  as  a  sinus  in  the 
pearly  surface  of  the  posterior  dorsal  margin,  covered  by  a  brownish  veneer  of 
ligamentary  substance. 

It  is  hardly  necessary  to  repeat  the  description  of  the  mechanical  process 
by  which  the  resilium  is  separated  from  the  ligament  when  the  latter  is  thick 
and  short.*  The  gradual  submergence  of  the  resilium  in  many  forms  is  read- 
ily accounted  for  by  the  agency  of  natural  selection,  when  we  remember  that 
the  nearer  the  center  of  the  animal  the  axis  of  motion  is  placed,  the  more 
effective  and  rigid  its  operation  with  relation  to  the  apposition  of  the  valvular 
margins.  With  a  well-developed  hinge,  and  deep-set  resilium,  the  cardinal 
functions  are  often  so  well  performed  that  the  ligament,  if  parivincular,  may 
degenerate  and  become  no  longer  functional,  or,  if  narrow,  may  (as  in  Rangia 
or  Mulinid)  follow  the  cartilage  below  the  outer  surface  of  the  hinge-plate.  In 
this  case  it  may  descend  into  the  same  pit  (as  in  Mulinid),  or  into  a  separate 
cavity  (as  in  Cyclomactni).  These  peculiarities  will  be  more  fully  discussed  in 
treating  of  the  Mactracea.     Crassatellites  offers  a  parallel  example. 

In  connection  with  the  submergence  of  the  resilium  we  may  consider  the 
reinforcement  of  the  pits  in  which  the  ends  of  the  organ  are  attached  to  the 

•  See  .\m.  Jouru.  Sci.  xxxviii,  1889,  pp.  448-451. 
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shell.  Coincidently  with  its  submergence  the  area  of  attachment  must  de- 
scend from  a  position  on  the  upper  outer  margin  of  the  hinge-plate  to  one  upon 
the  plate  itself  or  excavated,  so  to  speak,  out  of  the  mass  of  the  plate.  The 
strengthening  of  the  hinge-plate  to  bear  the  strains  resulting  from  the  new 
position  of  the  resilium,  must  proceed,  pari  passu,  with  the  descent  itself  Thus 
we  find  in  the  thin-shelled  Anatinacea  the  pit,  being  reinforced  by  a  special 
thickening  about  it,  assumes  a  spoon-like  form  projecting  from  the  hinge-  ' 
plate,  generally  supplemented  by  a  special  prop  extending  to  the  surface  of  the 
valve,  and  also  in  many  cases  by  the  formation  of  an  ossiculum  which  supports 
the  central  and  weaker  portion  of  the  cartilage  or  even  takes  its  place.  Among 
the  various  names  which  have  been  proposed  for  this  spoon-like  process,  that 
of  Chondrophore  is  perhaps  the  most  generally  used.  It  is  a  curious  fact  that 
among  the  thin-shelled  Anatinacea,  owing  to  the  sturdy  resistance  to  the  clos- 
ing of  the  valves  offered  by  the  resilium  and  its  accessories,  and  the  dispropor- 
tionate stress  exerted  by  the  adductors,  an  umbonal  fracture  just  behind  the 
line  of  the  chondrophore  has  become  habitual  {Thracia,  Anatina).  The  dan- 
gers which  might  threaten  the  animal  from  this  breach  of  its  defences  seem  to 
be  avoided  by  the  deposition  of  conchioline  along  the  fracture  and  doubtless 
also  by  the  deep-burrowing  iiabit  of  these  moUusks. 

Conversely,  in  heavy  shells  with  a  solid  hinge-plate  and  thick   umbones    ' 
adequate  to  the  strains  put  upon  them  {Crassatellitcs,  some  Mactridce)  no  pro-    ; 
jecting  chondrophore,  prop  or  ossiculum  is  developed,  but  a  flat  surface  or  shal- 
low pit  is  sufficient  for  all  purposes.     It  should  be  remembered  also  that  in    ! 
the    few  thick-shelled  Anatinacea  [Enciroa,   Entodesina)  no  chondrophore  is    i 
developed,  though  the  internal  resilium  is  reinforced  by  a  stout  ossiculum,    j 
It  has  been  suggested  by  Neumayr  and  the  writer  that  part  of  the  armature  of 
the  hinge,  in  the  shape  of  teeth,  is  due  to  deposits  made  parallel  to  or  induced    ' 
by  the  presence  of  tiie  chondrophore  and  resilium.      In  another  part  of  this    j 
paper  it  is  siiown  that  those  shelly  plates,  here  named  accessory  lamella;,  are    j 
formed  thus  in  the  Mactracea,  and  there  is  some  reason  to  think  that  the  pres- 
ence of  the  resilium  in  Pcctcn  and  Spondylus  is  not  unconnected  with  tho.se 
changes  of  the  auricular  crura  which  lead  to  the  assumption  of  dental  func- 
tions by  the  latter  and  to  the  obsolescence  and  even  disappearance  of  the  true   ; 
hinge-teeth.     But  it  is  well  known  that  submergence  of  the  resilium  takes 
place  in  various  unrelated  groups  of  bivalves,  independently,  and  the  writer 
believes  that  most  of  these  forms  were  furnished  with  teeth  at  the  time  these 
changes  were  initiated  ;  and  that  these  teeth,  more  or  less  modified  or  partially 
displaced,  still  persist  in  the  dentiferous  forms;  while  the  edentulous  genera 
have  .seldom  developed  any  teeth  which  present  the  ap[)carance  of  being  due 
solely  to  the  presence  of  the  chondrophore. 

The  nearest  approach  to  a  hinge  composed  of  dental  lamiiue  oi  such  an 
origin  is  found  in  Placuna,  Placenta  and  Placunanoinia,  together  with  the 
5/>£'«</>'/^</r? already  mentioned  ;  while  in  the  so-called  Desniodontao'i  ^c\xmAyx, 
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as  far  as  they  have  teeth,  exception  being  made  of  the  accessory  lamella;,  the 
hinge  is  truly  heterodont,  and  in  its  typical  form  probably  owes  nothing  to 
the  infiiienic  of  the  internal  cartilage. 

The  Adductor  Muscles. — The  number  and  position  of  the  adductors 
w.is  formerly  accepted  as  a  fundamental  feature  in  classification.  The  results 
of  later  researches  have  shown  that  there  are  many  exceptions  to  an)-  rule 
which  ma)'  be  used  for  classification.  The  Diniyaria  comprise  at  least  one 
monomyarian  family  {Tridacnidce),  and  among  the  Monoviyaria  the  dimyarian 
Diinya  must  find  a  place.  MulUria  is  dimyarian  when  young  and  monomy- 
arian when  adult.  Chlamydoconcha  has  no  adductors  at  all.  For  these  rea- 
sons an  absolute  foundation  for  classification  cannot  be  afforded  by  the  number 
of  the  adductors,  yet  if  allowance  be  made  for  degeneration  caused  by  inequi- 
laterality,  torsion,  and  other  causes,  the  general  myarian  types  fall  in  fairly 
well  with  the  larger  divisions  based  on  the  totality  of  characters. 

The  Siphons. — In  all  Pelecypods  there  must  be  a  path  for  water  to  ap- 
proach the  branchia;  and  another  for  it  to  be  discharged  from  the  branchial 
region  without  again  passing  over  the  gills.     The  Paleocojtcha  were,  doubtless, 
I.    witliout  siphons,  but  the  necessity  for  the  separation  of  the  two  currents  is 
I    such  that  the  mantle  was  doubtless  in  some  cases  very  soon  modified  to  that 
I    end.     Forms  evidently  very  similar  to  Leda,  which  has  well-developed  siphons, 
'    appear  very  early  in  Geological  time.     The  fouling  of  the  water  whicli  ap- 
proached the  gills,  by  discharges  from  the  rectum,  or  its  deterioration  by  mix- 
ture with  that  which  had  already  by  one  passage  over  the  gills  been,  to  some 
I   extent,  deprived  of  its  oxygen  and  food-contents,  would  obviously  be  a  ph)'sio- 
;    logical  misfortune, and  injurious  to  the  molUisk,  consequently  various  arrange- 
i:  ments  for  preventing  this  evil  were  soon  developed.     In  some  cases  the  man 
'   tic-edge,  though  not  actually  connected,  was  sometimes  so  folded  as  to  practi- 
!>•  form  two  tubes,  by  one  of  which  water  was  drawn  in  and  by  the  other 
charged  [Trigonia,  Uiiid).     Connections  were  finally  established  between  the 
partition-like  folds  of  the  edges  of  the  opposite  lobes  of  the  mantle,  and,  in  the 
,  Naiades,  these  may,  at  present,  be  sometimes  connected,  sometimes  discon- 
necteil,  in  the  .same  species  {Castalia,  etc.).     In  various  forms,  especially  the 
burrowers,  the   tubes  thus   initiated  were   soon  modified,  developed  and  im- 
'  proved.     Long  separate  tubes  enabled  the  effete  products  to  be  discharged  in 
a  direction  different  from  that  by  which   fresh   water  was  inhaled.     Sensitive 
papilla.-  at  the  orifice  of  the  incurrent  siphon  enabled  the  animal  to  avoid  in- 
draughts of  mud  or  obnoxious  substances.     In  species  in  which  long  siphons 
were  not  developed,  and  in  some  siphonate  forms,  a  partition  or  septum  was 
i-'U  produced  which  extended  forward  so  as  to  practically  separate  the  cavity 
the  mantle  into  an  anal  and  a  branchial   chamber  {Perna,  Lopliocardium, 
AiiiUina).     But  these  changes   were  not  respectively  confined  to  the  several 
principal  phyla  of  the  Pclecypoda,  but  were  more  restricted  in  their  scope.     In 
general  among  those  forms  which  were  most  active  {Pecten,  Lima,  Nucula,  Trig- 
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onia,  some  Cardiums),  are  found  the  cases  where  no  siphon  or  septum  has  been 
developed ;  the  less  active  {Avicula,  Pi/ina,  Tridacna,  Astartc)  have  at  least  a 
septum  of  some  sort,  while  the  most  perfected  among  the  modern  types  (Tel- 
Una,  Mactra,  Venus,  Mya,  Yoldid)  have  a  pair  of  well-developed  siphons,  fre- 
quently supplemented  by  a  septum. 

These  siphons,  being  a  local  modification  of  the  mantle  margin,  receive 
their  musculation  from  the  same  source.  In  general  the  muscles  have  spread 
\\\\\2Lr<^,  pari  passu,  \\'\\S\  the  increase  in  length  of  the  organ  to  be  retracted,  and 
their  insertion  on  the  valve  leaves  scars  in  the  shape  of  a  sinus,  which  is  an 
important  aid  to  classification  of  the  minor  groups.  It  has  been  sometimes 
assumed  that  the  absence  of  this  sinus  was  evidence  of  the  asiphonate  character 
of  the  species,  but  the  example  of  Lucina,  which  has  no  sinus,  and  recent  re- 
.searches  in  several  other  groups  show  that  this  is  not  necessarily  true.  In  Cus- 
pidaria  with  long  siphons  there  is  no  pallial  sinus,  the  retraction  of  the  siphons 
is  accomplished  by  the  contraction  of  the  muscular  septum.  In  Dermatoinya, 
with  short  siphons,  the  transfer  of  the  muscular  retractors  from  the  mantle  to 
the  septum  can  be  seen  in  progress.  There  is  no  rule  without  more  or  less 
marked  exceptions,  consequently  the  use  of  this  feature  in  classification  nmst 
be  confined  to  minor  groups. 

The  Gills  or  Branchia. — Of  late,  among  morphologists  recognizing 
the  partial  character  of  the  muscles  and  siphons  as  foundations  for  classifica- 
tion, there  has  been  a  tendency  to  fall  back  on  the  characters  afforded  by  the 
breathing  organs.  lunbryology  shows  that  the  gills  take  origin  as  a  single 
ridge  on  each"  side  of  the  body,  from  which  single  filaments  are  put  fortii. 
Dimya  illustrates,  among  recent  moUusks,  this  type  of  gill,  but  as  in  Divtya  the 
filaments  are  confined  to  one  side  of  the  ridge  forming  the  base  and  are  of  the 
ordinary  filibranchiate  type,  except  in  wanting  the  reflection  found  in  most  fili- 
branchs,  it  may  be  surmised  that  here  we  have  merely  a  case  of  reversion  to- 
ward the  ancestral  type  through  degeneration  of  a  gill  which  at  one  time  bore 
two  rows  of  filaments. 

In  a  general  way  the  ctenidium  of  a  recent  Pelecypod  is  composed  of  a 
.stem  carrying  a  nerve  and  blood-vessel  (sotnetimes  both  artery  and  vein),  from 
which  on  each  side  leaflets  or  slender  filaments  are  given  out  laterally.  In  the 
more  archaic  types  {Nncula,  Yoldia,  Solemyd)  these  leaflets  are  plate-like,  not 
organically  united  except  by  the  stem,  though  in  some  cases  obtaining  some 
solidarity,  as  a  mass,  by  the  interlocking  of  very  large  cilia,  distributcti  in  bands 
or  patches  on  the  opposed  surfaces  of  individual  plates. 

In  Enciroa  the  stem  supports  laterally  elongated  trilobate  plates,  the  outer 
limb  united  to  the  mantle  distally,and  the  inner  to  each  other  behind  the  foot; 
the  outer  lobe  corresponds  to  the  reflected  portion  of  its  limb  in  other  types  of 
gill.  Near  the  stem  a  few  organic  connectives  maybe  found  betv\'een  opposed 
plates,  and  the  dorsal  edges  are  knit  by  longitudinal  muscular  fibres,  sparsely 
disposed,  but  the  main  body  of  the  plates  are  connected  only  by  bands  of  inter- 
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locking  giant  cilia  near  their  ventral  edges.  This  form  offers  one  step  on  the 
way  to  a  gill  intermediate  between  the  foliobranchiate  and  reticulate  type.s, 
wiiich  have  hitherto  been  separated  by  a  considerable  gap.  A  similar  step  in 
the  filibranchiate  direction  is  offered  by  the  abyssal  Callocardia,  which  most 
unexpectedly  proves  to  have  a  gill  wholly  distinct  from  its  shallow-water  rela- 
tive Isocardia.  In  Callocardia  the  greatly-elongated  and  reflected  ribbon-like 
plates  on  either  side  of  the  stem  are  fleshy  and  free,  as  in  Nucula,  without  anj' 
trace  of  reticulation,  but  are  united  by  a  slender  band  of  connective  tissue 
(possibly  carrying  a  bloodvessel,  though  none  could  be  detected)  at  their  tips. 

If  the  strap-like  plates  of  Callocardia  were  narrowed  until  they  became 
rod-like  and  the  distal  fibre  omitted,  there  would  be  hardly  anything  e.xcept 
the  chitinous  skeleton  of  the  filibranch  to  separate  the  two  types  of  ctenidia. 
The  gap  between  the  gill  of  Nucula  and  that  of  Pecten  or  Area,  has  hitherto 
been  very  wide,  but  the  discoveries  in  regard  to  Eiiciroa  and  Callocardia  (cf. 
Proc.  U.  S.  Nat.  Mus.,  vol.  xvii,  1895)  show  that  the  theory  which  re- 
garded them  as  specializations  of  a  single  type  was  not  ill-founded.  The  dis- 
tribution of  these  intermediate  or  subfoliobranchiate  gills  is  not  confined  to  a 
single  order,  but  they  appear  in  abyssal  members  of  two  different  orders  ;  and 
their  nearest  shallow-water  allies  have  reticulate  gills.  This  shows,  in  the 
opinion  of  the  writer,  that  systems  based  on  a  single  character,  whether  gills, 
siphons,  muscles  or  what  not,  are  bound  to  prove  unsatisfactory  as  our  knowl- 
edge of  intermediate  types  advances  ;  and  that  almost  any  group  may  have 
among  its  members  some  which  retain  archaicisms  longer  than  the  rest.  In 
such  cases  the  persistency  of  these  characteristics  should  not  oblige  us  to 
ignore  relationship  indicated  by  other  features  of  the  animal.  Any  permanent 
classification  must  necessarily  be  eclectic,  considering  all  characters  and  dis- 
tinguishing sufficiently  between  genetic  and  adaptive  features.  The  Nuculoid 
type  of  gill  has  been  named  Foliobranchiate  or  Protobranchiate,  for  the  inter- 
mediate forms  above  mentioned  the  designation  of  Subfoliobranchiate  may  be 
used. 

The  filamentous  gill  nominally  comprises  two  series  of  descending  or 
direct  filaments,  one  on  each  side  of  the  stem  carrying  the  blood  vessel.  These 
may  be  straight  and  not  reflected,  but  more  usually  descend  some  distance  and 
are  then  reflected  upward  externally.  The  filaments  are  usually  stiffened  by 
minute  chitinous  rods,  but  in  some  abyssal  species  are  soft  and  perfectly  flexi- 
ble in  any  direction.  To  this  general  type  the  name  of  Filibranchiate  has  been 
applied.  It  is  confined  to  the  Prionodesmacea,  though  not  all  Prionodesmacea 
are  filibranchiate.  In  the  typical  ctenidium  of  this  type,  exclusive  of  the  stem, 
the  filaments  are  connected  with  those  adjacent  to  them  only  by  interlocking 
cilia  disposed  in  patclies  or  upon  the  enlarged  distal  ends  of  the  filaments. 
Anemia,  Area  and  Diniya  are  examples. 

The  next  step  is  the  connection  of  the  successive  filaments  by  vascular 
branches  or  connective  tissue  forming  a  reticulate  gill.     This,  once  initiated, 
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has  resulted  in  a  most  complex  and  divergent  multitude  of  subordinate  forms 
of  gill,  which  are  connected  by  all  shades  of  differentiation  with  the  filibranchi- 
ate  gill  and  with  each  other.  In  some  forms  the  ascending  external  lamina  is 
again  slightly  reflected  at  its  upper  edge,  forming  the  so-called  "  appenilix  " 
{Cardituii,  Mactra,  sp.),  in  others  portions  of  the  lamina;  are  aborted.  In  Lasia 
the  direct  external  lamina  is  shortened  and  its  reflected  part  is  absent,  in  some 
species  oi  Lucina  only  the  direct  and  reflected  inner  laminae  remain,  while  in 
the  Anatinacea  the  most  chaotic  condition  obtains,  some  forms  having  both 
direct  and  the  inner  reflected  laminae ;  others  having  the  equivalent  of  the  two 
direct  laminje  ;  while  in  still  others  the  branchia;  are  more  or  less  complete!)- 
aborted  or  merged  in  the  peripedal  septum.  The  very  great  variety  which 
obtains  in  the  form  and  structure  of  the  gills  tiiroughout  the  Pelecypoda,  as  a 
Class,  should  be  a  sufficient  warning  against  the  use  of  their  structural  differ- 
ences and  minor  details  as  a  fundamental  basis  of  ordinal  subdivisions.  The 
end  to  be  obtained  in  the  development  of  gills  is  the  aeration  of  the  circulation 
and  incidentally  the  avoidance  of  foul  water  and  the  collection  by  ciliary  action 
of  food  particles.  The  development  of  the  greatest  superficial  aerating  sur- 
face with  the  least  expenditure  of  tissue  is  capable  of  being  approximately 
solved  in  so  many  different  ways,  that  there  is  no  occasion  for  surprise  at  the 
multitude  of  forms  which  have  been  evolved.  In  cases  where  the  minor  struct- 
ure of  the  gill  has  been  taken  as  a  systematic  character  of  primary  importance, 
the  diagnoses  have  often  been  saved  from  being  ridiculous  only  by  ignoring 
the  exceptions  to  the  rule. 

The  Heart. — It  is  probable  that  in  the  Proto-pelecypod  the  heart  was 
double,  with  a  ventricle  and  auricle  on  each  side  connected  by  an  aorta  above 
and  one  below  the  rectum.  This  state  of  affairs  continues  in  the  Area  noa:  and 
several  of  its  allies.  In  the  course  of  development  the  ventricles  have  become 
soldered  in  tiie  medium  line  in  many  groups,  their  extensions  clasping  the  rec- 
tum, which  thus  appears  to  pierce  the  ventricle.  In  Nuciila  awCi  Trigonia,  while 
an  appearance  of  duplicature  persists,  the  ventricle  is  practically  single  and  in 
the  vast  majoritx-  of  Pelecypods  it  is  single,  both  in  fact  and  appearance. 

It  has  been  argued  that  the  radical  form  was  an  unpaired  ventricle  dorsal 
to  the  rectum,  with  a  single  anterior  aorta,  and  this  view  has  certain  points  in 
its  favor,  but  on  the  whole  the  view  here  adopted  seems  at  present  better  sup- 
ported. 

If  in  the  process  of  consolidation  the  aortal  arch  below  the  rectum  siiould 
be  lost  by  degeneration,  we  should  have  a  ventricle  with  an  anterior  aorta  rest- 
ing upon  the  rectum,  as  is  actually  the  case  in  some  species  of  oyster.  If,  on 
the  contrary,  the  superior  arch  was  aborted,  we  shouUI  Iiave  the  ventricle  ven- 
tral to  the  rectum  as  in  Pinna. 

If  one  anterior  and  one  posterior  limb  of  the  double  arch  should  abort,  we 
might  expect  a  ventricle  retaining  an  anterior  and  posterior  aorta  but  still  free 
from  the  rectum,  as  in  Nuciila,  where  it   lies  above  the   gut,  or  some  oysters, 
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where  it  lies  below  it.  In  Tridacna,  owingr  to  the  abortion  of  the  anterior  and 
the  displacement  of  the  posterior  adductor,  together  with  a  rotation  which  has 
nearly  reversed  the  animal  relatively  to  the  valves  when  compared  with  o\d\- 
na.Ty  Teleodesiiiacea,X.\\Q  heart  has  come  to  occupy  a  position  which,  though 
morphologically  the  same,  is  actually  almost  reversed  with  respect  to  the  um- 
bones.  In  Teredo,  Perna,  Ai'iciila  and  some  species  of  Ostrea,  the  rectum  is 
dorsal  to  the  ventricle.  In  Pholadidea  the  latter  is  traversed  by  the  rectum  in 
the  ordinary  manner.  In  Anomia  the  heart  is  not  enclosed  in  a  [lericardium, 
but  lies  free  in  the  pallial  cavity  at  some  distance  from  the  gut.  In  Euciroa 
the  ventricle  is  pyriform,  free  and  dorsal  to  the  gut,  but  in  the  allied  Haticardia 
it  is  of  the  normal  type,  and  embraces  the  rectunL 

The  fluctuation  in  structural  relations  of  the  Pelec\pod  heart  are  such  as 
to  give  it  only  a  slight  value  for  systematic  purposes,  though  its  archaic  char- 
acter, in  Nucvla  and  some  Arcacea,  accords  well  enough  witli  the  exidence 
from  other  sources  of  their  retention  of  some  prototypic  features. 

The  Nephridia,  or  Organs  of  Bojanus. — While  so  far  not  available 
for  classificatory  purposes,  mention  may  be  made  here  of  the  nephridia. 
which  serve  as  execretory  organs  independent  of  the  alimentary  canal.  These 
are  two  .synmietrically  situated  organs,  lateral  to  the  pericardium,  with  which 
they  communicate  by  ciliated  canals.  Externally  they  open  near  and  behind 
the  genital  openings,  close  to  the  cerebrovisceral  commissure,  or  the  genital 
glands  ma\'  discharge  into  the  channel  which  serves  to  carry  ofifthe  nephridial 
secretions.  Primitively  the  oviducts  opened  directly  into  the  cavity  of  the 
nephridia,  but  at  present  this  arrangement  is  rare.  The  cavities  of  the  two 
nephridia  (except  in  Nucula,  etc.)  are  frequently  united,  either  by  a  special 
channel  connecting  the  two,  or  the  common  cavity  may  ha\e  no  division 
during  a  considerable  part  of  its  extent,  as  in  many  Anatinacea.  The  cavity 
is  usually  much  ramified,  divided  by  bands  of  connective  tissue  covered  with 
glandular  epithelium,  which  in  many  Anomalodesmacea  secretes  not  only 
liquid  excreta,  but  concentric  limy  concretions  which  might  easily  be  taken 
^^'^  eggs  on  a  casual  inspection.  The  ramifications  of  the  nephridia  extend 
frequently  outside  of  the  visceral  mass,  between  the  walls  of  the  mantle. 
The.se  in  the  LyonsiellidiC  are  produced  inward  as  a  free  lamina  into  the 
peripedal  cavit\-,  and  form  a  large  part  of  the  septum  to  which  the  gills  are 
attached  in  some  species.  The  nephridia  are  most  simple  in  the  most  archaic 
types,  such  as  Nucula  and  Solemya.  Most  of  the  blood  from  the  lacunar)- 
sinuses  passes  through  the  nephridia  on  its  way  to  the  gills,  and  there  can  be 
no  doubt  that  the  glands  perform  a  renal  function.  The  more  archaic  tlie 
type,  the  more  simple  the  form  of  the  nephridium,  which  gradually  approaches 
the  form  in  which  the  same  organ  appears  in  some  Gastropods. 

The  Foot. — In  a  large  majority  of  the  bivalves  the  foot  has  the  familiar 
hatchet-shape  from  which  the  class  name  is  derived,  but  as  an  organ  of  loco- 
motion, tactile  use,  and  possibly  prehension,  it  is  modified  for  special   u.ses  in 
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many  forms.  It  may  be  supposed  that  in  the  prototypic  bivalve  it  had  a  flat, 
crawling  surface,  such  as  is  found  in  Nucula,  Yo/dia,  and  other  recent  but 
archaic  forms.  It  is  possible  that  in  the  NuailidcB,  Ledidce,  Arcida  and  -SW- 
emyidic  the  e.\isting  groove,  which,  by  e.xpansion,  can  be  converted  into  :i 
flat  surface,  is  a  survival.  A  somewhat  similar  surface  is  produced  by  an  ex- 
jiansion  of  the  foot  in  some  species  of  Macoina,  Trigoiiia,  Lepton,  Callocardia 
and  Galcomnia,  and  here  can  hardly  be  anything  but  a  special  modification  of 
the  ordinary  type,  adapted  to  the  peculiar  habits  of  the  species,  since  there  is 
no  permanent  groove.  The  modification  of  such  a  surface  into  the  hood-like 
form  which  the  foot  assumes  in  certain  deep-water  Pectens  would  be  easy,  and 
in  those  cases  it  has  the  aspect  of  a  sucker. 

In  other  groups  we  find  a  phalliforin  ( Verticordia,  Poromyd),  clavate  [Lii- 
ci/ia),  or  digitiform  {Mytihts)  organ.  In  the  SolenidcB  and  Mycetopns  the  foot 
is  obviously  modified  for  boring  purposes,  and,  in  the  Pholads,  as  a  triturating 
organ.  We  conclude,  therefore,  that  the  form  of  the  foot,  like  that  of  the 
heart,  is  of  little  service  as  a  basis  for  systematic  classification,  e.xcept  in  minor 
subdivisions. 

In  a  few  cases,  such  as  Ostrea,  it  is  altogether  aborted,  though  remnants 
of  its  retractor  muscles  exist  and  are  attached  to  the  valves. 

In  a  few  mollusks,  such  as  Pholadoinya  and  Halicardia,  an  accessory  fin- 
like organ,  or  opi.sthopodium,  is  developed  at  the  posterior  end  of  the  visceral 
mass.  It  is  possible  the  small,  valve-like  aperture  noted  in  Panopea,  Liitniria. 
and  manj'  Anatiuacea,  may  be  a  reminiscence  of  a  time  when  the  opistliopo- 
dium  was  more  common  and  required  a  foramen  in  the  adherent  mantle  edge 
for  the  performance  of  its  functions. 

Faint  traces  of  the  grooving  on  the  ventral  edge  of  the  foot  occur  in  many 
Pelecypods.  The  deeply-grooved  foot,  which  can  be  expanded  so  that  the 
sides  of  the  groove  when  in  one  plane  will  form  a  surface  upon  which  the  ani- 
mal may  crawl  or  with  which  it  can  push,  may  in  the  interest  of  brevity  be 
called  rcplaiy  ;  the  ungrooved  foot,  which  can  be  expanded  as  a  \)\A\\ii,  s/d>rcp- 
tary. 

The  Prodissoconch.— The  embryonic  shell,  corresponding  to  the  pioto- 
conch  of  Gastropods,  has  been  named  by  Jackson  the  Prodissoconch.  In 
general  these  valves  are  very  uniform  in  character,  as  seen  on  the  tips  of  the 
uneroded  valves  of  the  adult.  They  are  usually  rounded  or  slightly  pointed 
at  the  umbonal  end,  in  their  earliest  stages  having  sometimes  a  straight,  rather 
long  hinge-line.  In  Solcmya  the  prodissoconch  is  elongate,  rounded  at  the 
ends,  with  the  ventral  and  dorsal  margins  nearly  parallel,  much  as  in  thi;  adult 
shell.  In  Pinna  the  prodissoconch  is  globular  as  in  most  bivalves.  In  Unto 
and  Anodon  a  second  or  nepionic  stage  is  traceable,  owing  to  a  semiparasitic 
habit  of  the  young,  which  leave  the  mother  and  become  encysted  on  the  fins 
or  gills  of  fishes  ;  during  this  period  the  shell  remains  stationary,  though  some 
development  of  the  contained  soft  parts  is  in  progress.     This  nepionic  stage 
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was  first  described  as  a  parasite  under  the  name  o{ glochidiuni.  The  only  ma- 
rine form  yet  shown  to  possess  a  glocliidium  stage  is  the  Aviculoid  genus 
Philobrya  Carpenter.  It  is  not  found  in  the  South  American  Miiteliiia;,  w\\\ch 
have  a  different  type  of  larva,  named  b\-  Ihcring  a   LasiJiinii. 

General  Classification  of  the  Pelecypoda.— Having  referred  to  the 

cliief  features   ot  tiie  pelecypod   tvjie  which  are  available  for  systematic   use, 

and  their  \ariations,  it  remains  to  adopt  for  use  in  the  subsequent  descrii)tive 

portion  of  this  work  such  an  arrangement  as  shall  best  express  the  relations 

i     of  the  groups  and  at  the  same  time  take  account  of  those  characters  which  are 

„     available  for  the  Paleontologist.     Continued  study  has  confirmed  me  in  the 

I  I'     opinion  that,  in  its  general  features,  the  classification  of   1889  proposed  by  me, 

( !     as  now  revised,  comes  nearer  to  meetincr  the  requirements  of  the  case  than  any 

M     other  which  has  fallen  under  my  notice. 

There  are  several  questions  which,  in  the  present  state  of  the  science,  can- 
not be  finally  answered,  and  any  decision  upon  them  must  be  subject  to  differ- 
ence of  opinion.     One  of  these  is  the  disposition  to  be  made  of  the  synthetic 
I'  I     types  classed  by  Neumayr  under  the  name  of  PaleoconcJia.    These  forms  with- 
I  I     out  doubt  represent  more  or  less  clearly  the  earlier  forms,  now  unknown,  from 
!  i     which  many  of  the  modern  genera  have  descended.     Some  of  them  are  off- 
shoots which  came  to  an  end  without  recognizable  descendants.     Others  com- 
bine archaic  features  with   peculiar  modifications  which  the  action  of  natural 
.selection  has  since  eliminated.     Few  if  any  of  them  are  sufficiently  salient  in 
their  characters  to  permit  of  being  confidently  referred  to  one  suborder  of  the 
recent  fauna  rather  than  another. 

Some  of  them  exhibit  features  which  recall  characteristics  of  the  Taxo- 
i  dont  forms  which  were  at  the  same  Geological  age  well  established  in  numer- 
''  ous  representatives.  Others  might  be  taken  as  the  prototypes  of  Anomalodes- 
macean  or  Teleodont  genera.  Logically  all  our  modern  types  should  converge 
as  we  recede  in  Geological  time,  and  that  they  do  is  obvious.  Shall  we  then 
struggle  more  or  less  ineffectually  to  allot  each  Paleoconch  to  its  place  in  the 
then  undeveloped  larger  groups  of  later  faunas?  Or  shall  we  accept  the  name 
offered  by  Neumayr  as  a  temporary  resting  place  for  these  undifferentiated 
ancient  types  ?  As  a  matter  of  convenience,  solely,  I  am  inclined  to  the  latter 
course,  until  more  is  known. 

Among  the  Paleoconchs  Neuma)'r  was  disposed  to  place  the  recent  genus 
Solemva  Lamarck  (more  correctly  Solenomya),  which  by  Fischer  was  placed 
near  the  Anatinidce,  in  the  Anomalodesmacea.  For  some  time  I  was  inclined 
to  adopt  this  view,  rather  because  Soleviya  ofiered  such  a  unique  individuality, 
apart  from  its  purely  archaic  features,  that  there  did  not  seem  to  be  any  very 
satisfactory  grounds  for  a  different  course.  But  I  have  finally  concluded  to 
regard  the  genus  as  a  very  aberrant  Prionodont  for  the  following  reasons  :  The 
gills  and  foot  agree  very  closely  with  those  of  the  Homomyarian  Prionodonts. 
These  might,  howe\er,  be  mereh-  archaicisms  in  common,  mutable  and  exter- 
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nal  characters.  But  the  presence  of  a  distinct  pleural  ganglion,  and  of  an 
oesophageal  dilatation  with  lateral,  possibly  salivary  glands,  which  is  affirmed 
for  both  by  recent  morphologists,  are  more  deep-seated  and  important  char- 
acters. As  a  trifling  makeweight  it  maybe  mentioned  that  in  the  whole  group 
of  Anomalodesmacea  there  is  no  instance  of  such  an  epidermis  as  that  of 
Solemya,  while  in  the  Prionodesmacea  it  is  frequent ;  and  Carpenter  has  sliown 
that  the  shell-structure  is  not  only  externally  prismatic  but  "  its  internal  layer 
also  exhibits  in  many  parts  a  cellular  arrangement  that  strongly  calls  to  mind 
the  prismatic  cellular  structure  oi Pinna  and  its  allies." 

For  these  reasons  I  have  decided  to  return  to  my  first  arrangement  of 
1889  and  place  Solentya  with  the  Prionodesmacea.  The  typical  form  of  the 
genus  goes  back  to  the  Carboniferous,  and  there  is  a  variety  of  forms  of  tlic 
same  and  later  age  which,  though  different,  seem  to  be  connecting  links  be- 
tween the  Solemyacea  of  that  time  and  other  groups. 

While  the  imperfections  of  the  following  provisional  classification  are  only 
too  evident  to  its  author,  and  will  justly  be  criticised  by  malacologists,  it  has 
claims  to  one  merit,  which  is  that  the  groups,  whether  well  or  ill,  have  been 
comparably  defined.  If  those  who  have  hitherto  proposed  new  .system.s  for 
this  class,  had  been  obliged  to  differentially  define  their  groups,  with  strict  re- 
gard to  the  known  facts,  the  synonymy  would  be  much  smaller  and  the  .sys- 
tems fewer.  It  mu.st  be  expected  in  any  classification  that  specialized  excep- 
tions will  occur  in  nearly  every  large  group.  That  they  do  is  no  reflection  on 
the  general  accuracy  of  the  grouping.  But  in  several  recent  attempts  at 
dividing  the  Pelecypods,  the  so-called  definitions  are  chiefly  remarkable  for  the 
little  they  offer  that  affords  a  sound  basis  for  an  effort  to   estimate  their  value. 

It  should  be  understood  that,  in  the  following  definitions,  characters  stated 
as  diagnostic  of  larger  groups  are  not  recapitulated  in  the  diagno.ses  of  their 
smaller  subdivisions,  and  are  then  referred  to  only  when  specially  modified  or 
exceptionally  absent.  Thus,  to  obtain  all  the  characters  of  a  family,  those  of 
the  ordinal,  superfamily  and  other  groups,  which  include  the  family,  must  be 
taken  together  and  modified  by  the  specifications  of  the  family  diagnosis. 
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Class    PELECYPODA. 

Aquatic,  bilateialh-  symmetrical,  acephalous  inoUusks,  protected  by  a  pair 
of  shelly  valves  secreted  by  the  lateral  portions  of  the  mantle,  connected  by  a 
ligament,  and  moved  by  the  contraction  of  muscles  which  connect  the  inner 
faces  of  the  valves  ;  feeding  by  ciliary  action  and  destitute  of  a  radula  or  jaw  ; 
breathing  by  lateral  gills,  the  type  of  which  is  a  midrib  or  stem,  with  a  row  of 
transversely  oriented  leaflets  or  filaments  depending  from  each  side  of  the 
stem,  single,  or  mutually  combined  to  form  a  direct  or  reflected  plate ;  imper- 
fectly sensible  to  light  and  rarely  provided  with  peripheral  visual  organs;  pos- 
sessing olfactory  organs  (osphradia),  auditory  and  equilibrating  organs  (oto- 
cysts),  tactile  papillae  and  a  nervous  system  composed  of  (usually  three  princi- 
pal pairs  of)  ganglia  united  by  nerves,  but  without  a  pedovisceral  commissure  ; 
provided  with  an  extensile  tactile  or  locomotor  organ  (foot) ;  a  closed,  though 
partly  lacunary,  circulatory  system,  containing  (usually  colorless)  ha;mo- 
lyniph,  and  operated  by  a  single  or  paired  cardiac  ventricle  and  two  auricles  ; 
a  more  or  less  convoluted  intestinal  canal,  with  its  oral  and  anal  extremities  at 
opposite  ends  of  the  body ;  a  stomach ;  paired  nephridia,  connected  with  the 
pericardium,  and  discharging  independently  of  the  rectum;  reproducing  with- 
out copulation,  by  eggs  and  spermatozoa ;  monoecious  or  dioecious  ;  develop- 
ment external  to  the  ovary  ;  the  post-larval  young  protected  by  a  prodissoconch, 
and  sometimes  exhibiting  a  nepionic  stage ;  with  a  distribution  in  geological 
time  from  the  Cambrian  to  the  present  day. 

The  class  appears  to  be  subdivisible  into  the  following  groups,  of  which 
the  third  represents  the  most  perfected  (though  not  always  the  most  special- 
ized) modern  type  of  Pelecypod. 

There  seems  little  reason  to  doubt  that  all  these  orders  are  descended 
from  a  Prionodesmatic  radical,  or  prototype,  and  that,  for  various  reasons,  the 
first  and  second  retain  more  evident  traces  of  their  origin  than  the  third. 

Order  PRIONODESMACEA. 

Pelecypods  having  the  lobes  of  the  mantle  generally  separated,  or,  when 
cauglit  together,  with  imperfectly  developed  siphons;  the  soft  parts  in  general, 
diversely  specialized  for  particular  environments  ;  the  shell  structure  nacreous 
and  prismatic,  rarely  porcellanous ;  the  dorsal  area  amphidetic  or  obscure, 
rarely  divided  into  lunule  and  escutcheon,  and  when  so  divided,  having  an 
amphidetic  ligament ;  ligament  variable,  rarely  opisthodetic ;  armature  of  tiie 
liinge  characterized  by  a  repetition  of  similar  teeth  upon  the  hinge-line,  or  by 
amorphous  schizodont  dentition;  habits  active,  sessile,  or  nestling,  not  burrow- 
ing; monoecious  or  dioecious. 

This  group,  originating  with  the  earliest  forms,  has  retained  many  archaic 
features  through  immense  periods  of  Geological  time,  developing  from  age  to 
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age  remarkable  and  persistent  specializations.  Though  most  of  its  sub- 
divisions have  arrived  at  a  notable  degree  of  distinctiveness,  intermediate  forms 
of  ancient  date  connect  them  all,  more  or  less  effectively,  with  the  parent 
stem. 

Order  ANOMALODESMACEA. 

Pelecypods  having  the  mantle  lobes  more  or  less  completely  united,  leav- 
ing two  siphonal,  a  pedal,  and  sometimes  a  fourth  opening  between  them;  j 
siphons  well  developed,  always  at  the  posterior  end  of  the  body;  two  sub- 
equal  adductor  muscles;  the  shell  structure  nacreous  and  cellulo-crystalline, 
rarely  with  a  prismatic  layer;  the  area  amphidetic  or  obscure,  rarely  distinctly 
divided ;  the  ligament  usually  opisthodetic,  generally  associated  with  an  in- 
ternal resilium,  chondrophores  and  lithodesma;  valves  generally  unequal,  the 
dorsal  margin  without  a  distinct  hinge-plate,  the  armature  of  the  hinge  feeble, 
often  obsolete  or  absent ;  rarely  with  lateral  lamina;  or  well-developed  dental 
processes  ;  the  animals  usually  sedentary  burrowers,  hermaphrodite  and  marine. 

This  group  is  intimately  related  to  many  Paleoconcha,  except  in  the 
presence  of  a  pallial  sinus.  It  retains  many  archaic  characteristics,  and  in- 
cludes several  of  the  most  peculiarly  specialized  modern  forms.  Through  the 
Anatinacea  it  appro.ximates  to  the  Myacean  Teleodesmacea.  It  is  peculiar  in 
the  possession  of  a  lithodesma,  and  in  the  structure  of  its  gills  and  hinge. 
The  forms  with  a  reticulate  gill  have  it  of  a  different  type  from  the  reticulate 
gills  of  the  other  orders;  those  which  retain  a  modified  foliobranch  gill  have 
it  different  from  the  foliobranch  gill  of  Prionodesmacean  groups.  There  are  ■ 
no  forms  with  a  filibranchiate  gill,  or  with  at)-pically  fully-developed  reticulate  I 
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Pelecypods  with  reticulate  gills,  the  ventricle  of  the  heart  embracing  the 
rectum  ;  having  the  lobes  of  the  mantle  generally  more  or  less  connected  and 
usually  possessing  developed  siphons  ;  the  adductors  practically  equal ;  the 
shell  -Structure  cellulo-crystalline  (porcellanous)  or  obscurely  prismatic,  never 
nacreous  ;  the  dorsal  area,  if  present,  always  prosodetic  or  divided  into  lunulc 
and  escutcheon ;  ligament  opisthodetic,  with  or  without  separate  resilium  ; 
without  a  lithodesma,  rarely  with  external  accessory  shelly  pieces ;  armature 
of  the  hinge  characterized  by  the  separation  of  the  hinge- teeth  into  distinct  car- 
dinals and  laterals,  the  posterior  laterals  when  present  are  behind  tiie  ligament ; 
the  animals  active  or  nestling,  sometimes  sessile,  but  rarely  sedentary  burrow- 
ers, rarely  inequivalve,  usually  possessing  a  hinge-plate  and  a  pallial  sinus. 
The  sexes  usually  separate.  This  group  is  doubtfully  represented  in  the  Paleo- 1 
zoic  rocks  and  especially  below  the  Carboniferous,  though  foreshadowed  by 
some  of  the  Paleoconcha.  Though  many  of  them  live  imbedded  in  the  surface, 
of  the  sea-bottom,  they  are  more  or  less  migratory  and  only  a  few  extremely 
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Specialized  fo  riiis  inhabit  peiniatieiit  burrows  of  tlieir  own  excavation.  They 
are  sometimes  commensal  in  the  burrows  of  other  animals.  Similarly,  though 
often  byssiferous,  especially  when  young,  few  of  them  fi.v  themselves  perma- 
nently by  a  byssus.  With  the  exception  of  a  kw  specialized  forms  they  pos- 
sess a  pair  of  direct  and  reflected  branchial  lamina;  on  each  side  of  the  body, 
frequently  united  behind  the  foot,  forming  an  anal  chamber  ;  the  two  sets  on 
one  side  usually  of  unequal  size,  and  of  the  reticulate  type.  None  are  known 
with  typically  foliobranch  or  filibranch  gills,  though  some  abyssal  forms  have 
archaic  subfoliobranchiatc  ctenidia. 

The  Paleoconcha. 

Prototypic  Pelecypods,  with  thin  shells,  a  simple  or  obscure  pallial  line, 
subequal  adductor  scars  placed  high  in  the  valves;  dorsal  area  absent  or  am- 
phidetic ;  ligament  external,  variable;  hinge  margin  edentulous  or  with  poly- 
morphous teeth  formed  by  modifications  of  the  margin  and  not  set  upon  a 
hinge-plate  (Neumayr). 

While  the  forms  included  here  are  not  always  actually  the  most  ancient, 
yet  in  their  modifications  they  indicate  clearly  the  origin  of  many  subsequently 
developed  structures  found  in  Pelecypods  of  a  more  modern  type  ;  and  by 
their  undifferentiated  polymorphic  character  are  difficult  to  assign  a  place  in 
any  classification  based  on  more  fully-developed  forms.  Neumayr  included  in 
the  group  the  following  families  : 

Vlastidse.  Protomyidai  (including 
Cardiolidte.  possibly  the  recent  So/emya). 

Antipleuridce.  Solenopsidce. 

Lunulicardiidse.  Grammysiidte. 

Prascardiidae.  Posidonomyidas. 

Silurinidae.  Daonellidie. 

Of  some  of  these  there  is  little  doubt  that  they  show  taxodont  affinities, 
and  others  recall  Pholadoinya,  but  the  final  discussion  of  these  puzzling  forms 
awaits  greater  knowledge  of  them  and  other  early  bivalves. 

The  subdivisions  of  the  orders  will  now  be  considered.  No  linear  ar- 
rangement is  practicable  to  show  all  the  relationships.  The  earlier  members 
of  the  older  groups  converge,  as  a  matter  of  course,  and  are  assigned  places 
by  an  estimation  of  the  preponderance  of  affinities,  which  cannot  be  infallible, 
and  upon  which  opinions  will  and  must  justly  differ  among  students.  It  is 
quite  possible  that,  especially  among  the  older  forms,  the  number  of  families 
will  have  to  be  increased  with  a  future  greater  knowledge  of  the  fossils.  In  a 
few  cases,  where  the  author  has  not  felt  able  to  form  an  opinion,  some  groups 
proposed  by  others  have  been  omitted.  In  giving  a  list  of  genera  included  in 
the  families  adopted,  it  must  be  borne  in  mind  that  these  lists  are  not  intended 
to  be  exhaustive,  and  are  given  merely  to  exemplify  the  types  associated  under 
the  family  name,  without  pretending  to  enumerate  them  all.     The  larger  sub- 
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divisions  of  the  orders  have  been  ranked  as  superfaniilies,  rather  than  sub- 
orders, as  formerly,  as  it  seemed  as  if  this  term  more  fairly  expressed  their 
relative  rank. 

No  attempt  has  been  made  to  revise  the  nomenclature  of  these  lists,  except 
in  a  few  obvious  cases  ;  in  general  they  have  been  taken  from  the  Manuals. 
Subgenera  have  only  been  mentioned  when  there  seemed  to  be  special  reason 
for  so  doing,  but  the  writer  does  not  wish  to  be  understood  as  expressing  in 
this  place  any  fixed  opinion  as  to  the  validity  of  the  genera  cited.  When  a 
name,  family  or  generic,  is  preceded  by  a  mark  of  interrogation,  it  will  be  under- 
stood that  a  doubt  is  intimated  as  to  the  proper  location  of  the  group  in  the 
system  ;  when  the  mark  of  interrogation  follows  the  name,  there  is  question  as 
to  its  value  or  validity  as  a  group. 

In  a  work  of  this  sort,  which  necessarily  depends  largely  on  the  literature 
for  its  data,  it  is  not  practicable,  for  reasons  of  space,  to  refer  every  item  to  its 
source.  All  accessible  sources  have  been  consulted  and  especial  use  has  been 
made,  on  the  paleontological  side,  of  the  works  of  Neumayr,  Zittel,  Hall.Stol- 
iczka,  Steinmann,  Bittner,  Paul  Fischer,  Dr.  R.  T.  Jackson  and  E.  O.  Ulrich ; 
as  regards  morphology,  Owen,  Hancock,  Deshayes,  Paul  Fischer,  W.  Clark, 
Arthur  Adams,  Jeffreys,  Coupin,  Pelseneer,  Menegaux,  Rawitz,  Grobben,  J. 
L.  Kellogg  and  others  have  been  laid  under  contribution.  Whenever  alcoholic 
or  fresh  material  has  been  accessible,  it  has  been  compared  directly  with  the 
literature,  with  useful  results  in  many  cases.  Recent  observations  by  the 
writer  on  several  deep-sea  forms  have  thrown  light  on  several  vexed  ques- 
tions. 

In  general  the  impression  derived  by  the  writer  from  this  review  of  the 
characters  hitherto  available  for  classification,  is  confirmatory  of  the  opinion 
previously  expressed,  that  no  classification  based  on  single  characters  will  be 
permanent  and  that  we  may  anticipate  much  from  the  continued,  more  thorough 
and  more  rational  study  of  the  fossil  forms  taken  in  connection  with  their 
recent  analogues.  Such  work  as  that  of  Hyatt,  Branco,  Waagen  and  Jackson 
is  the  best  refutation  of  the  short-sighted  and  narrow  views  which  have  been 
expressed  by  sundry  budding  morphologists,  as  to  the  nature  and  systematic 
usefulness  of  the  shelly  parts  of  tiie  anatomy.  There  can  be  very  little  doubt 
that  a  more  thorough  exploration  of  the  deep  sea  will  greatly  enlarge  our 
knowledge  of  anatomic  modifications  in  the  Pelecypoda,  since  it  would  seem 
that,  in  that  region,  not  only  may  certain  most  interesting  specializations 
abound,  but  many  archaic  features,  which  have  wholly  disappeared  in  the  com- 
petitive struggles  of  the  shoal-water  fauna,  are  still  retained  in  an  approxima- 
tion to  their  original  form. 

The  minute  study  of  successive  faunas  in  a  single  region,  which  is  nouliere 
more  practicable  than  in  the  region  of  our  Southern  Tertiary,  will,  without 
doubt,  throw  great  light  on  the  development  of  many  groups,  when  studied  in 
connection  with   the  dynamic   relations   of  the  parts  of  the  organism.     With 
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this,  and  with  the  help  of  the  niorphologists,  we  may  reasonably  hope  in  time 
to  arrive  at  a  rational  and  genetic  classification. 

Order    PRIONODESMACEA 

I  ^Without  Teeth  1. 
Superfamily  SOLEMYACEA. 

Shell  thin,  elongate,  practically  eqiiivalve,  low-beaked,  with  a  conspicuous 
epidermis,  substance  prismatic  ;  hinge  edentulous ;  anal  and  branchial  foramina 
not  separated;  gills  foliobranchiate;  pleural  ganglion  distinct,  both  adductors 
present ;  non-byssiferous. 

Family  SOLEMYID.-E. 

Shell  soleniform,  gaping,  with  the  anterior  end  longer  and  the  epidermis 
conspicuous,  exceeding  the  valves ;  area  obscure  or  none ;  ligament  amphi- 
detic,  parivincular,  becoming  internal  posteriorly;  mantle  lobes  united  ven- 
trally,  attached  in  front  to  the  epidermis  and  valves  by  a  broad  surface,  leaving 
no  distinct  pallial  line;  a  single  posterior  siphonal  and  anterior  pedal  foramen 
in  the  mantle;  palpi  united  laterally  above;  adductors  subequal,  with  a  thick- 
ened ray  in  front  of  the  posterior  scar;  ventricle  embracing  the  rectum  and 
giving  out  a  single  anterior  aorta  ;  foot  elongated,  having  a  pedal  gland,  but 
no  byssus,  with  a  terminal  groove  which  may  be  expanded  to  a  stellate  disk  ; 
animal  dioecious,  marine,  burrowing. 

Lower  Silurian  (?  Carboniferous)  to  recent  faunas. 
Ex.  Solemya,  ?  Orihodesma,  ?  Whiteavesia,  Janeia. 

The  disk  of  Solemya  must  be  used  as  a  stilt  or  excavator,  though  morjiho- 
logically  reptary,  as  in  Nucula.  The  dorsal  aspect  of  the  outer  row  of  gill 
leaflets  is  accounted  for  by  the  vertical  position  of  the  animal  in  the  burrow. 
Those  foliobranchs  which   crawl    in  a  horizontal   posture   have  both   rows  of 

leaflets  directed  ventrally. 

II  (Dentiferous  I. 
A.    Taxodonta. 
Superfamily  NUCULACEA. 
Shell  of  variable  form,  closed  ventrally,  equivalve,  with  a  smooth  epidermis; 
nacreous  or  porcellanous  with  tubuliferous  external  prismatic  layer  ;  ta.Kodont ; 
area  obscure,  or  none,  when  present   divided  into  lunuleand  escutcheon  ;  liga- 
ment variable,  amphidetic  ;    gills  foliobranchiate  ;    pleural  ganglion  distinct ; 
otocysts  pervious;  both  adductors  present  and  subequal ;  foot  grooved  and 
leptary,  not  byssiferous  ;  marine. 

?  Family  CTENODONTID^. 

Shell  nuculiform,  with  the  teeth  in  a  continuous  arched  series ;  no  area  ; 
ligament  external,  alivincular,  without  an  internal  resilium  ;  pallial  line  simple. 

Lower  Silurian. 
Ex.  CUnodonta,  Cucullella\{?.  Fischer),  f  Nuculites. 
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This  group  comprises  the  prototypes  of  numerous  forms  which  subse- 
quently developed  distinctness.  Many  forms  are  described  under  the  name  of 
Ctenodonta  which  belong  in  the  Nitculidce  or  Ledida.  There  is  no  harmony 
between  the  Manuals  but  I  follow  Zittel  for  Ctenodonta  and  Fischer  in  the  case 
of  Cnculklla,  disregarding  synonymy.  It  is  possible  that  with  further  re- 
searches the  intermediate  links  may  play  havoc  with  this  family,  but  at  present 
it  seems  convenient. 

Family  NUCULID.F:. 

Shell  compact,  closed,  with  the  teeth  in  two  series  meeting  below  the 
umbones,  separated  by  a  chondrophore,  area  represented  by  an  obscure  lunule 
and  escutcheon;  no  ligament,  but  a  wholly  internal  amphidetic,  alivincular 
resilium  ;  internal  layer  of  shell  nacreous;  mantle  lobes  free,  without  siphons  ; 
ventricle  sub-duple.K,  dorsal  to  the  rectum,  with  anterior  and  posterior  aortas; 
dioecious. 

Lower  Silurian  to  recent  fauna. 

E.X.   Nucula,  Acila. 

Family  LEDID.F:. 

Like  Nucididce,  but  with  the  ligament  variable,  the  resilium  sometimes  ex- 
ternal, or  absent,  the  internal  layer  subnacreous  or  porcellanous,  the  ends  of 
the  shell  partly  gaping ;  the  mantle  lobes  more  or  less  united  ;  with  complete, 
sometimes  elongate,  siphons;  the  pallial  line  usually  sinuated  ;  the  ventricle 
embracing  the  rectum,  with  anterior  and  posterior  aortas. 

Silifrian  to  the  recent  fauna. 
Ex.   Leda,  Yoldia,  Neilonella,  Mallelia,  Tindaria,  Neilo,  Sarepia,  etc. 

In  the  (Tertiary-recent)  genus  Malletia,  the  ligament  is  external,  opis- 
thodetic  and  parivincufar,  but  the  archaic  features  of  the  soft  parts  are  retained. 
Sarepta,a.  very  minute  recent  form,  has  a  simple  pallial  line,  but  the  other 
characters  retain  it  in  this  family.  A  survey  of  the  genera  of  Ledidce  shows 
gradations  leading  to  Ctenodontidce,  Nticulidce  and  Arcidce. 

Superfamily  ARCACEA. 

Shell  of  varied  form,  usually  with  a  pilose  epidermis,  porcellanous,  with 
tubuliferous  non-prismatic  external  layer;  taxodont ;  area  typically  amphi- 
detic ;  ligament  external,  ali-  or  multivincular ;  gills  filibranchiate,  with  the  fila- 
ments usually  reflected ;  pleural  ganglion  fused  with  the  cerebral  ;  mantle 
lobes  free,  without  siphons,  the  pallial  line  simple;  otocysts  injpervious  ;  the 
ventricle  more  or  less  doubled,  and  laterally  separated,  with  both  aortas  pres- 
ent; foot  variable,  deeply  grooved  ;  byssogenous ;  marine  or  lluviatile. 

Family    MACRODONTID/E. 

Shell  arciform,  with  the  posterior  hinge-teeth  elongated,  tending  to  be 
parallel  to  the  hinge  margin  ;  ligament  multi\incular. 
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Caiboiiireious  to  recent  fauna. 
Ex.  Macrodon,  Parallelodon,  Omalia,  Nemodon,  Cucullaria,  Cuculhca,  elc. 

The  ancient  forms  of  this  group  appear  to  connect  with  the  Pttriacea 
through  Pteriiiea,  to  Area  through  Cucullaa.  Tiie  recent  forms,  which  from 
their  shell  characters  have  been  referred  Xo  Macrodon,a.xii.'a\\  small  and  abyssal. 
Their  soft  parts  agree  with  Area  and  the  animal  is  byssiferous.  The  relation- 
ship of  this  family  to  the  Areidie  is  very  intimate  but  not  exclusive. 

Family  CVRTODONTID.-E. 

Shell  equivahe,  short,  usually  heavy,  convex  and  earthy,  without  persis- 
tent epidermis,  area  small,  ligament  parivincular  ? ;  hinge-teeth  transitional 
between  the  Macrodon  and  Dysodont  type  ;  adductor  scars  subequal,  the  pos- 
terior larger  but  less  impressed. 

Lower  Silurian  and  Devonian. 
Ex.  Cyrtodonia,  Ischyrodonta,  Vanuxemia,  Wkitella. 

These  forms  are  evidently  intermediate  in  character.     They  recall  Limop- 
>' among  later  types,  are   nearly  related  to  Macrodontidce,  but  have   not  the 
inultivincular  ligament;  the  hinge  has  Dysodont  elements,  but  the  difference  of 
texture  and  epidermis  stand  in  the  way  of  assimilating  them  to  the  Myidacea. 

Family  LIMOPSID.-E. 

Shell  pectunculoid,  equivalve,  or  nearly  so ;  the  ligament  alivincular,  part- 
ly immersed,  its  socket  approaching  a  chondrophore  ;  area  small ;  foot  long, 
produced  at  the  anterior  and  posterior  ends,  arcuate,  narrow,  grooved,  byssifer- 
ous ;  palpi  reduced  ;  ventricle  embracing  the  rectum,  otherwise  as  in  Arcida. 

Trias  to  recent  fauna. 

Ex.  Limopsis,    Trigonoccelia,  fCnisma. 

These  forms  precede  the  typical  Area  and  have  a  special  facies  of  their 
own.  The  two  dental  series  of  the  hinge  are  often  discrepant  in  character  or 
direction,  recalling  Macrodontidis . 

Family  ARCID.^l 

Shell  trapezoidal  or  rounded,  with  the  posterior  side  longer  ;  ligament 
isually  niultivincular  ;  hinge  typically  taxodont,  with  the  teeth  in  two  similar 
series,  meeting  below  the  beaks,  and  appro.ximately  vertical  to  the  margin  of 
the  valve;  ventricle  more  or  less  double  and  dorsal  to  the  rectum  ;  foot  stout, 
short,  deeply  grooved. 

Mesozoic?,  to  recent  fauna, 
"x.  Area.  Barba/ia,  Scaphula,  Senilia,  Argina,  Anadara.  Pecluitcu/us,  etc. 

Most  of  the  Paleozoic  forms  are  probably  Macrodoniidte,  t\\c  Pectunculoid 
Tms  precede  the  typical  Areas.     The  convergence  of  the  types  of  Areacea  as 
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we  recede  in  Geological  time  is  very  marked,  and  we  cannot  doubt  their  rela- 
tionship to  the  A^uciilacca,  notwithstanding  all  changes.  The  recent  abyssal 
forms  often  have  the  gill  filaments  simple,  but  in  the  shallow-water  species  they 
are  reflected.  In  recent  Pcctunculns  the  ventricle  is  more  compact  about  the 
rectum  and  the  foot  recalls  that  oi  Nitcnla,  while  the  adults  are  not  byssiferous. 
The  wide  range  of  variation  in  those  species  oi  Arcacea  in  which  the  anatomy 
has  been  examined  renders  generalizations  a  little  unsafe.  In  general  the 
gills  of  the  abyssal  forms  are  de.stitute  of  the  chitinous  skeleton  which  supports 
the  filaments  in  the  littoral  species,  and  are  more  threadlike,  and  the  filaments 
not  always  reflected. 

B.     Schizodonta. 

Superfamily  PTERIACEA. 

Shells  of  varied  form,  frequently  alate,  with  a  nacreous  or  subnacreous 
inner  and  prismatic  outer  layer,  the  epidermis  seldom  conspicuous  ;  area  amphi- 
detic,  ligament  variable,  usually  not  parivincular ;  gills  filibranchiate  or  reticu- 
late, usually  reflected;  pleural  ganglion  fused  with  the  cerebral;  mantle  lobes 
free,  without  siphons;  pallial  line  simple;  the  anterior  adductor  smaller,  or  fre- 
quently obsolete  in  the  adult, though  present  in  the  young;  generally  byssifer- 
ous; hinge  schizodont  or  edentulous.  The  young  sometimes  showing  a  dis- 
tinct nepionic  stage.     Marine. 

Owing  to  the  varied  significations  adopted  from  time  to  time  for  the  Lam- 
arckian  Malleacea,  I  have  preferred  to  use  a  diflerent  term,  based  on  the  best- 
known  genus,  Avicula  Lam.  (=  Pterin  Scopoli),  fur  the  present  group. 

Family  PTERINEIDtE. 

Shell  Pteriiforni,  bialate,  dimyarian.the  anterior  adductor  smaller;  nit-qui- 
valve,  very  inequilateral;  dentition  obscure ;  ligament  amphidetic,  external, 
multivincular  ?  the  byssus  passing  through  a  notch  in  the  smaller  valve. 

Lower  Silurian  to  Devonian. 

Ex.  Rhombopteria.  Fleritiea,  ActinopUria,  Plychopleria,  ?  Lepiodesma. 

In  Pteriitea  and  its  allies  we  have  the  first  indications  of  divergence  to 
what  ultimately  became  taxodont  and  schizodont  dentition.  From  this  assem- 
blage, as  indicated  by  Jackson,  a  large  proportion  of  the  Prionodcsmacca  have 
diverged  in  various  directions.  It  is  probable  that  from  this  source  the  fili- 
branchiate Taxodonts  have  sprung,  rather  than  direct!)-  from  the  foiiohranchs. 

Family  AMBONYCllIIlJ.i:. 

Shell  mytiiiform,  with  no  anterior  wing,  the  anterior  adductor  obsolete; 
cquivalve,  very  inequilateral  ;  dentition  obsolete  or  schizodont  ;  ligament  ex- 
ternal, multivincular?  bj-ssus  [)assing  through  a  narrow  gape  belwccrn  the 
valves  which  are  otherwise  closed. 
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Lower  Silurian  to  Devonian. 

Ex.  Ambonychia,  Aiuphiccelia,  fiyssonychia,  Byssopleria,  Upislliopiera,  Anonychia,  Anoma- 
lodonta,  etc. 

The  typical  Ambonychia.  according  to  Ulricli,  is  edentulous  ;  the  furm.s 
ordinarily  passing  under  that  name  being  now  referred  to  Byssonychia.  In 
this  group  tlie  byssus  does  not  pass  through  a  notch  in  one  of  the  valves. 

Family  PINNID.E. 

Shell  niytiliform,  not  alate,  dimyarian.  tlic  anterior  adductor  smaller; 
equivalve,  truncate  and  wholly  open  behind;  edentulous;  area  linear;  liga- 
ment parivincular,  internal;  shell-structure  coarsely  prismatic,  with  a  thin, 
partial  nacreous  lining;  byssiferous ;  ventricle  embracing  the  rectum,  with 
anterior  and  posterior  aortas ;  gills  reticulate  and  plicate,  with  direct  and  re- 
flected lamins,  and  free  distal  borders ;  foot  conical,  elongate,  grooved,  with  a 
profuse  silky  byssus;  anal  end  of  rectum  free,  erectile. 

De\onian  to  recent  fauna. 
Ex.  Paleropimia,  Aviculopinna,  Pinna,  Pinnigena,  Airina. 

The  gills  are  erroneously  stated  to  be  filibranchiate  and  soldered  to  the 
mantle,  in  a  recent  morphological  introduction  to  the  study  of  mollusks. 

F.\MiLY  CONOCARDIID^. 

Shell  subtrigonal,  anteriorly  truncate  and  gaping,  the  margins  of  the  gape 
frequently  produced  into  a  tube-like  rostrum  and  sharply  serrate  below,  the 
posterior  end  usually  alate,  the  wing  divided  internally  by  a  longitudinal  ridge; 
dimyarian,  the  anterior  adductor  scars  smaller;  equivalve,  more  or  less  gaping 
behind  ;  schizodont,  with  a  single  anterior  lateral  and  an  obscure  or  obsolete 
cardinal  tubercle  ;  area  ill-defined,  amphidctic  ;  ligament  external,  parivincular  ; 
shell  structure  cancellate  or  built  up  of  hollow  prisms,  resembling  those  of 
Pinna  but  not  solid  ;  valves  thick,  internally  marginate  ;  byssiferous  ?   marine. 

Silurian  to  the  Carboniferous  faunas. 
Ex.  Conocardium,  Rhiphidocardium. 

These  remarkable  shells  have  been  referred  by  most  paleontologists  to 
the  Cardiacea,  with  which  they  have  no  connection  whatever  except  analogy 
of  form  with  a  few,  aberrant  Cardiidce  ;  an  analogy,  which  does  not  offer  any 
point  of  real  relationship.  Carpenter  pointed  this  out  in  his  work  on  the 
structure  of  shell,  but  with  little  effect  on  the  literature.  Neumayr  was  dis- 
posed to  regard  them  as  related  to  Lunidicardium,  and  it  is  probable  that 
some  species  of  that  heterogeneous  assembly  would  more  properly  be  placed 
in  this  family. 

I  do  not  feel  positive  that  this  is  the  final  place  for  this  family,  but  after 
weighing  all  the  facts  have  concluded  that  they  would  be  less  obviously  out 
of  place  here  than  elsewhere.     It  is  entirely  possible  that  this  group  may  have 
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developed  an  anterior  siphon  like  Lcptonacca,  and  the  serrations  of  part  ol  the 
anterior  gape  are  probable  evidence  of  a  fibrous  byssiis. 

Family    PERNID.4-:. 

Shell  subinytiliforni  with  a  broad  posterior  wing  ;  mononiyarian,  the  an- 
terior adductor  absent  in  the  adult ;  inequivalve,  edentulous,  with  a  serial 
niultivincular  ligament ;  byssiferous,  with  a  moderate  gape,  or  none;  gills  re- 
ticulate, united  to  each  other  and  to  the  mantle  ;  soft  parts  generally  as  in 
FteriidcB. 

Trias  to  recent  fauna. 
Ex.  Perna,  Gervitlia,  Inoceranius,  H'drnesia,  Volviceramus,  Cretiatula,  elc. 

This  group  differs  from  the  next  chiefly  by  its  edentulous  hinge  and 
reduplicated  ligament  in  the  adult. 

Family  PTERIID^. 

Shell  aviculoid,  bialate,  monomyarian,  inequivalve,  with  an  alivincular 
ligament;  the  byssus  issuing  by  a  notch  in  the  smaller  valve ;  ventricle  ven- 
tral to  the  rectum,  with  anterior  and  posterior  aortas;  gills  filamentary  or 
imperfectly  reticulate,  with  direct  and  reflected  lamina;  attaclied  to  the  mantle, 
but  the  tips  behind  the  adductor  floating  free;  foot  subcylindrical,  small, 
grooved  ;  anal  end  of  rectum  free,  erectile  ;  the  young  dimyarian,  sometimes 
passing  through  a  distinct  nepionic  stage. 

Lower  Silurian  to  recent  fauna. 

Ex.    Pleria,    MeUagriua,    P/ii/obrya,    Malleus,    Monolis,    Oxyloiiia,   Cassiatiel/a,    Pstitdo- 
monolis,  Aucella,  etc. 

The  gills  differ  in  different  species,  the  shallow-water  forms  often  being 
more  or  less  organically  reticulate,  wiiile  the  abyssal  forms  have  the  filaments 
free,  or  connected  onl\'  by  cilia,  like  the  abyssal  arks. 

Family  VULSELLIU/F. 

.Shell  ostreiforu),  not  alate,  monomyarian,  edentulous,  inequivalve,  with 
an  alivincular  ligament ;  without  a  byssus  ;  ventricle  embracing  tlie  rectum  ; 
gills  filibranchiate  with  ciliary  junctions;  foot  grooved,  angularly  bent ;  otlier- 
wise  as  in  PleriidcB. 

Tertiary  to  recent  fauna,  in  sponges. 
Ex.    Vulsella,  Vulsellina. 

A  degraded  type  uliicli   has  become  speciali/.ed  througii  commensalisni. 

Superfamily  OSTRACEA. 

Shell  degenerate,  sessile,  inequivalve,  gcnerall)'  eilentuloiis,  ahe  obsolete; 
with  a  subnacreous  or  porcellanous  inner,  and  prismatic  outer  layer  ;  epidermis 
inconspicuous;  area  amphidetic,  ligament  alivincular;  foot  and  byssus  absent, 
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valves  usually  closefittiiiLj ;  gills  reticulate  with  direct  ami  rellected  lainin.t,  at- 
tached to  the  mantle  and  to  each  other;  mantle  lobes  free,  without  siphons  ; 
ventricle  generally  ventral  to  the  rectum  with  a  single  (anterior)  aorta ;  otocyst 
absent  (?);  rectum  sessile  at  the  anal  end. 

Family  OSTREID^. 

Shell  distorted  by  earl)'  adherence  to  other  objects  ;  monomyarian,  the 
anterior  adductor  absent ;  edentulous,  or  with  obscure  schizodont  dentition  ; 
diniyarian  when  young  ;  the  foot  obsolete  or  absent  in  the  adult. 

Carboniferous  to  recent  fauna. 

Ex.   Oslrea,  Gryphcea,  Exogyra,  Chalmasia. 

As  in  all  cases  where  tlie  adult  is  sessile,  there  is  a  development  of  adap- 
tive characters  as  well  as  degeneration.  The  species  are  monoecious  or  dice- 
clous  and  the  position  of  the  ventricle  varies.  Only  the  fossil  forms  exhibit 
any  trace  of  teeth,  or  foot.  Jackson  and  others  have  shown  that  Ostrea  is  an 
offshoot  from  the  /'/'t'/-«V/(?  rather  than  the  Pectinidce,  which  is  further  confirmed 
by  Menegaux's  investigations.  Many  of  its  peculiarities  are  due  to  the  lateral 
position  fi.xed  by  the  sessile  habit  and  these  are  common  to  most  other  sessile 
forms. 

Family  ELIGMID.t. 

Shell  thick,  subequivalve,  free  when  adult,  resembling  Ckalmasia\n  form, 
anteriorly  with  an  irregular  pedal  gape ;  edentulous,  monomyarian,  with  the 
adductor  seated  on  the  free  extremity  of  a  myophore  projecting  from  the  um- 
bonal  cavity  ;  otherwise  like  OstreiJce. 

Oolitic. 

Kx.   Eligmui  (Nayadinaf). 

If  the  characters  of  Eligiitits  have  been  correctly  interpreted,  it  can  hardl)- 
be  retained  in  the  OstreidcE.  Perhaps  further  in\estigation  of  the  genus  would 
be  profitable. 

Superfamily  NAIADACEA. 

Shell  of  varied  form,  normally  ecjuivalve,  inequilateral  and  diniyarian  ; 
rarely  al ate ;  shell  substance  nacreous  and  prismatic,  with  a  conspicuous  epi- 
ilermis ;  area  obscure  or  amphidetic  ;  ligament  parivincular,  usually  opisthodetic 
and  external ;  ventricle  embracing  the  rectum,  with  anterior  and  posterior  aor- 
tas ;  gills  reticulate,  with  direct  and  reflected  lamina;,  one  or  both  pairs  fre- 
quently utilized  as  a  marsupium  ;  pleural  ganglia  fused  with  the  cerebral ;  oto- 
cyst impervious  ;  pallial  lobes  usually  free,  except  for  an  anal  siphon,  the  pallial 
line  simple  ;  foot  normally  long,  compressed,  keeled,  the  byssus  obsolete  ;  anal 
end  of  rectum  adherent;  young  usually  with  a  distinct  nepionic  stage;  station 
usually  fluviatile. 
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Family  CARDINIID/E. 

Shell  equivalvc,  closed,  with  feeble  concentric  sculpture  or  smooth  ;  di- 
myarian  ;  ligament  opisthodetic,  external ;  adductor  scars  subcqual,  pedal  scars 
feeble  or  invisible  ;  station  marine  or  brackish  water. 

Dev^onian  to  the  Trias. 
E.X.   Cardinia,  Anthracosia,  Carbonicola,  Aiiop/ophora,    Giierangeria,  Nyassa,  etc. 

This  group  has  been  assimilated  to  the  UiiionidcE,  which  their  scliizodont 
dentition  strongly  recalls,  and  it  is  possible  that  the  resemblances  indicate 
either  the  origin  of  the  Uitionid(Z  or  a  parallel  line  of  development  from  Pterii- 
dce  adapted  to  a  marine  station.  So  far  as  known  they  were  not  distinctly 
nacreous,  which,  if  confirmed,  does  not  favor  intimate  relationship  with  the 
UnionidcB. 

?F.\MiLY  MEGALODONTID.-E. 

Shells  equivalve,  submytiliform,  closed,  with  feeble  concentric  sculpture 
or  none;  dimyarian,  with  amphidetic  area,  and  external  opisthodetic  ligament, 
frequently  supported  by  nympha;;  anterior  adductor  scars  distinct,  with  a  well- 
marked  myophoric  ridge  and  pedal  scar,  the  posterior  adductor  scars  frequently 
bordered  by  an  elevated  crest ;  station  marine. 

Silurian  to  the  Cretaceous. 
Ex    Megalodon,  Megalomus,  Pachyrisma,  Diirga,  Dicerocardiuin. 

These  shells,  which  are  often  very  ponderous,  sometimes  bear  a  remark- 
able resemblance  to  some  recent  American  Uniones.  The  myophoric  ridge  is 
common  to  very  distinct  bivalves  of  many  unrelated  groups. 

Family  UNIONID/E. 

Shell  equivalve,  dimyarian,  typically  schizodont,  with  pseudocardinals  and 
laterals  if  dentiferous ;  conspicuously  nacreous;  the  beaks  usually  sculptured; 
ligament  opisthodetic,  external ;  gills  attached  to  the  mantle,  forming  an  incom- 
plete septum  ;  either  or  both  pairs  modified  as  a  marsupium  ;  lobes  of  the  man- 
tle united  to  form  an  anal  siphon,  but  the  functional  branchial  siphon  usually 
incomplete  below;  foot  compressed,  keeled,  large,  rarely  with  a  feeble  byssus; 
usually  dicccious  ;  the  young  having  a  distinct  nepionic  stage  (glochidiuni), 
during  which  they  are  encysted  on  the  fins  or  gills  of  fresh-water  vertebrates; 
station  fluviatile. 

Carboniferous  or  Jura  to  the  recent  fauna. 

Ex.   ?  Anthracomya,    Unio,    IJinnium,    Anodon,    Arconaia,    Hyria,   Melapli-ra,    Casla/ia 
(=Tetraplodon),  Castalina,  Cristaria,  Pseiidodoii,  Solenaia,  etc. 

Some  Uniones  iiave  a  functional  byssus  of  a  few  threads,  and  there  arc 
always  two  functional  siphons,  thougii  the  branchial  opening  is  usually  incom- 
plete ventrally.  In  some  species  there  are  one  or  more  small  openings  in  tlie 
dorsal  mantle  margin  above  and  nearer  to  the  beaks  than  the  true  anal  open- 


INSTITUTE    OF    SCIF.NCF,    PHILADELPHIA.  523 

ini;;  for  this  no  function  has  been  assigned.  In  Castalia,  which  is  supposed 
to  have  two  complete  siphons,  the  branchial  opening  may  be  complete  or  in- 
complete in  different  individuals  of  the  same  species  (Ihcring).  In  northern 
Uniones  the  outer,  in  Austral  species  the  inner,  gills  officiate  as  a  marsupium  ; 
in  rare  cases  both.  The  specialization  of  the  marsupial  gill-sac  is  often  pecu- 
liar and  remarkable.  The  typical  Unio  {Margariiana  Schumacher)  cannot  be 
generically  separated  from  the  forms  with  "  lateral  "  teeth  {Liiiiniiiin  Oken  = 
Utiio  Auct).  The  sculpture  of  the  tips  of  the  umbones  is  probably  due  to  the 
influence  of  the  hooked  or  serrated  edges  of  the  glochidiuni  valves.  The 
group  is  characteristic  of,  though  not  wholly  confined  to,  the  northern  hemi- 
sphere. 

Family  MUTELID.E. 

Shell  and  anatomy  resembling  Unioiiidcs,  without  pseudocardinals  and 
laterals  ;  when  dentiferous  having  an  irregularly  taxodont  hinge  armature,  gen- 
erally partly-closed  mantle  lobes,  a  complete  branchial  septum,  more  complete 
siphons,  and  with  the  nepionic  stage  represented  by  a  Lasidiidu,  resulting  in 
unsculptured  beaks  for  the  adult  shell. 

Cretaceous  to  recent  fauna. 

Ex.  Leila,  Glabaris,  Spixoconcha,  Iheritigella,  Fossula,  Mycelopus,  Mu/e/a,  Iridina,  Spallia, 
etc. 

The.se  types  are  generally  South  African,  Austral  and  South  American  ; 
Mycetopus  is  a  burrower  and  shows  the  usual  degeneration  of  the  hinge  arma- 
ture, common  to  many  burrowers,  together  with  a  peculiar  specialization  of 
the  foot  for  burrowing  purposes.  Mr.  C.  T.  Simpson  states  that  no  Mutelid, 
known  to  be  such,  has  the  Unionid  type  of  hinge. 

Family  ETHERIID^. 

Shell  sessile,  irregularly  modified  by  adherence  to  other  bodies,  nacreous, 
with  a  tendency  to  cellularity  of  structure  ;  edentulous  ;  ligament  amphidetic, 
pari vincular,  deeply  sunken,  with  a  large  internal  resilium,  modified  by  the  dis- 
tortion of  the  valves  ;  young  regular,  equivalve,  dimyarian  ;  the  adult  irregular, 
inequivalve,  monomyarian  (i)  or  with  a  very  degenerate  anterior  adductor  (2) 
or  with  subequal  adductors  (3);  mantle  lobes  united  only  for  the  anal  siphon  ; 
foot  degenerate  or  absent  in  the  adult ;  branchial  septum  complete  ;  gills  as  in 
Unioinda ;  young  byssiferous,  larval  and  nepionic  stages  iniknown  ;  station 
fluviatile. 

Recent. 
Ex.  I,  Mulleria;  2,  Barllettia ;  3,  lilheria. 

The  young  shell  of  Bartlettia  has  well  marked  n\mpha;  antl  internal 
resilium.  According  to  P.  Fischer,  the  nepionic  stage  is  carditiform,  but  I 
have  never  been  able  to  see  an  uneroded  specimen.  The  relationship  of  the 
Xaiades  to  Pteria  renders  the  remarkable  resemblance  of  the  adult  Mulleria 
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to  Ostrea  less  surprising,  since  Osirea  is  now  known,  also,  to  be  derived  from 
Pteriida. 

Superfamily  TRIGONIACEA. 

Shell  equivalve,  inequilateral,  closed,  dini)-arian,  not  alate  ;  shell  sub- 
stance nacreous  and  prismatic;  hinge-teeth  few,  subumbonal,  typically  scliiz- 
odont  ;  area  obscure  or  none;  ligament  parivincular,  opisthodetic,  external; 
ventricle  bilobate,  embracing  the  rectum,  with  anterior  and  posterior  aortas; 
gills  filibranchiate,  with  direct  and  reflected  laminae,  the  stems  adherent  behind 
the  foot ;  mantle  lobes  usually  free,  but  modified  on  the  posterior  edges  to  form 
functional  siphons  though  without  conjunctive  partitions;  pallial  line  usually 
simple  ;  foot  long,  compressed,  produced  before  and  behind,  capable  of  sub- 
reptary  expansion ;  nonbyssiferous,  though  possessing  an  obsolete  byssal 
apparatus ;  anal  end  of  rectum  adherent ;  young  without  a  distinct  nepionic 
stage  ;  ditecious  ;    station  marine. 

Family  LVRODESMID.T.. 

Shell  with  the  hinge  armature  radiating  tanlike  from  below  the  umbones, 
teeth  5-9;   the  pallial  line  feebly  sinuate  or  simple. 

Silurian. 
Ex.  Lyrodesma,  ?  Actinodoiita. 

Family  TRIGONIID/E. 

Shell  with  few  hinge-teeth  (§),  the  mantle  lobes  wholly  free,  but  so  ap- 
plied to  each  other  in  life  as  to  form  functional  siphons;  pallial  line  simple: 
palpi  not  appendiculate. 

Devonian  to  recent  fauna. 
Ex.    Trigonia,  Myophoria,  Schizodus,  f  Cythereodon. 

The  characters  of  the  soft  parts  in  this  family  are  enumerated  under  the 
head  of  the  superfamily.  The  posterior  part  of  the  foot  in  the  recent  species, 
as  I  have  personally  observed,  can  be  flattened  so  as  to  form  a  disk  with  crenu- 
lated  edges,  resembling  the  reptary  disk  of  Nucula,  but  it  is  not,  like  the  latter, 
formed  by  a  sulcation  or  splitting  of  the  foot,  and  is  used  as  a  fulcrum,  rather 
than  for  crawling,  as  in  some  Macomas.  It  possesses  a  large  blood  sinus,  as  in 
Cardiuin,  and,  like  the  foot  of  Cardium,  is  specialized  for  use  in  leaping.  The 
|)rodissoconch  in  Trigonia  pcctinata  is  of  the  ordinary  smooth,  globular  type. 

C  Isodonta. 
Normal  armature   of  the   hinge  obsolete,  and  its    functions  performed,  it 
at  all,  by  modifications  of  the  auricular  crura,  which  form  interlocking  processes. 

Superfamily  PECTINACEA. 

Shell  usually  inequivalvc,  flabcllitorm,  more  or  less  auriculatc,  and  mono- 
myarian  ;  shell  structure  subnacrcous,  corrugated  and  rarely  prismatic,  occasion- 
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•ill)' tubular  ;  area,  when  present,  amphidetic  ;  ligament  amphidetic,  alivincular  ; 
ventricle  embracing  the  rectum,  auricles  intercommunicating  below  it,  an 
anterior  and  a  posterior  aorta;  gills  filibranchiate,  free,  the  filaments  with  or 
without  a  reflected  limb ;  ganglia  normal ;  mantle  lobes  free,  without  siphons. 
usually  with  papilLt,  ocelli,  or  other  tactile  prominences  along  the  margin  and 
uith  an  inner  projecting  lamina  (curtain)  near  the  margin,  at  right  angles  to 
the  plane  of  the  valves;  pallial  line  simple;  foot  small,  usually  subcylindrical. 
grooved  and  byssiferous;  anal  end  of  rectum  usually  free  for  a  short  distance; 
nioniLcious  ;  marine. 

Family    PECTINID.-E. 

Shell  inequivalve,  inequilateral,  auriculate,  usually  closed,  monomyarian, 
usually  free ;  area  amphidetic  or  obscure  ;  ligament  obsolete  externally,  the 
immersed  portion  forming  an  internal  resilium ;  hinge-teeth  taxodont  in  the 
very  young,  obsolete  later,  the  crural  teeth  feebly  or  not  developed  ;  foot  small, 
the  distal  end  often  funicular  or  hood-like,  modified  for  special  uses;  byssus 
feebly  developed,  sometimes  absent ;  soft  parts  generally  as  in  the  superfamily 
diagnosis. 

Devonian  to  the  recent  fauna. 
Ex.  Plerinopecten,  Aviculopecien,  Peclen,  Pedum,  Hinniles,  Amusium,  C/i/ainys,  Vola,  etc. 

The  direct  filaments  of  the  gill  are  usually  reflected  in  the  shallow-water 
species,  but  the  abyssal  forms  like  Avmsmni  sometimes  have  them  simple  and 
direct  only ;  the  foot  is  remarkably  variable  in  form  ;  the  byssus  issues  from  a 
gape  between  the  valves  {Amiisiiun)  or  through  a  particular  notch  in  the  lower 
valve,  in  the  form  of  separate  threads  which  are  held  apart  and  prevented  from 
twisting  by  a  series  of  comb-like  teeth  (ctenolium),  which  are  .set  on  the  ventral 
edge  of  ths  sinus ;  it  is  absent  in  many  adult  and  some  young  abyssal  species 
and  in  the  sessile  forms.  Most  of  the  types  are  active,  Hinnites  alone  after  an 
active  youth  becomes  sessile.  In  some  species  the  edges  of  the  mantle  have 
become  slightly  specialized  for  siphonal  purposes,  though  the  lobes  are  always 
free. 

Family  SPONDYLID.t. 

Shell  inequivalve,  nearly  equilateral,  closed,  pectiniform,  obscurely  auricu-' 
late,  monomyarian,  sessile  ;  area  amphidetic,  much  larger  on  the  attached  valve  ; 
ligament  alivincular,  resilium  more  or  less  submerged ;  byssus  obsolete  ;  ar- 
mature of  the  hinge  ta.xodont,  but  obsolete  in  the  adult  and  replaced  by  the 
typically  isodont  development  of  the  crura;  gills  filibranchiate  with  a  reflected 
limb;  foot  small,  subcylindrical  with  terminal  funicle  ;  other  anatomical  char- 
acters like  PectinidcB, 

Trias  to  recent  fauna. 
Ex,  Spondylus,  Plicatula. 

The  Ostrea-XxVft  features  of  this  group  arc  due  to  the  sessile  habit,  common 
to  both  families. 
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Family  DIMYIDyE. 

Shell  iiiequivalve,  irregular,  closed,  auricles  not  differentiated,  ostreiform, 
dimyarian,  sessile  ;  shell  substance  subnacreous  and  fibrous  ;  area  aniphidetic, 
obscure ;  ligament  obsolete,  resilium  alivincular,  internal  ;  hinge  armature 
taxodont,  obsolete  ;  crural  development  feeble  ;  gills  filibranchiate,  the  stem 
distally  attached  to  the  mantle  ;  the  inner  direct  filaments  wanting,  the  outer 
filaments  not  reflected ;  foot  and  byssus  absent ;  mantle  lobes  free  with  the 
margin  papillose,  with  a  curtain  but  without  ocelli ;  anterior  adductor  distinct, 
small,  posterior  duplex,  larger ;  palpi  obsolete ;  anal  end  of  the  rectum  free, 
erectile. 

Tertiary  to  recent  fauna. 
Ex.   Dimya  {-\-Margariona),   Dimyodon. 

I  have  already  noted  my  impression  that  Dimya  is,  on  the  whole,  rather 
a  degenerate  than  an  archaic  form  ;  but  it  is  difficult  to  indicate  which  of  the 
other  families  is  most  nearly  related  to  it. 

Family  LIMID.E. 

Shell  equivalve,  auriculate,  gaping,  pectiniform,  monomyarian ;  shell  sub- 
stance fibrous,  with  minute  tubules,  not  nacreous  or  prismatic ;  hinge  edentu- 
lous, or  with  traces  of  taxodont  armature;  area  aniphidetic,  equal  in  both 
valves;  ligament  alivincular,  resilium  subinternal ;  gills  filibranchiate,  with  di- 
rect and  reflected  limbs;  ganglia  normal,  mantle  lobes  free,  with  profuse  retrac- 
tile tentacular  processes,  ocelli  and  a  curtain ;  foot  small,  digitiform,  grooved, 
usually  byssiferous,  the  byssus  passing  through  the  gape  of  the  valves  ;  anal 
end  of  the  rectum  free,  erectile. 

Carboniferous  to  recent  fauna. 
Ex.  Plagiosioma,  Lima,  Limatula,  Limcsa. 

These  animals  frequently  spin  a  nest  of  byssal  threads  like  Modiolaria, 
but  are  capable  of  swimming  vigorously  by  opening  and  closing  the  valves ; 
in  motion  the  beaks  are  posterior.  The  shells  are  colorless,  the  soft  parts 
usually  bright  colored. 

Superfamily  ANOMIACEA. 

Shell  monomyarian,  not  alate  ;  edentulous,  or  isodont,  usually  sessile ; 
shell  substance  nacreous,  tubuliferous,  with  traces  of  a  prismatic  layer;  area 
ob.scure,  usually  small,  amphidetic ;  ligament  obscure,  with  an  alivincular  in- 
ternal resilium  ;  ventricle  free  from  the  rectum,  not  enclosed  in  a  pericardium, 
but  projecting  in  the  pallial  chamber,  dorsal  to  the  gut,  with  a  single  aorta ; 
gills  filibranchiate,  with  direct  and  reflected  limbs,  united  to  the  mantle  and  to 
each  other;  mantle  lobes  free,  without  ocelli;  otocyst  closed;  foot  small, 
grooved,  digitiform  ;  anal  end  of  rectum  usually  free,  erectile ;  dioecious, 
marine. 
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Family   ANOMIID.^. 

Shell  variable,  when  sessile  irregular  and  inequivalve,  byssiferous  when 
young ;  in  most  of  the  genera  the  byssus  becomes  modified  to  a  calcified  or 
horny  plug  passing  through  a  foramen  in  the  attached  valve  and  attached  to 
other  bodies,  a  condition  which  may  be  permanent  or  transient ;  area  small, 
amphidetic  ;  ligament  amphidetic,  more  or  less  internal,  supplemented  by  an 
internal  resilium,  for  which  the  crura  serve  as  chondrophores  ;  ali-  or  multivin- 
CLilar;  hinge  usually  edentulous,  rarely  rugose  with  amorphous  interlocking 
rugosities ;  posterior  adductor  small,  subcentral,  in  the  sessile  forms  reinforced 
by  the  pedo-byssal  muscles,  which  are  modified  for  service  as  adductors. 

Devonian  to  recent  fauna. 
E.x.  Limanomia,  Anoniia,  Placunanomia,  Pododesmus,  Enigma,  Carolia,  Monia,  Ephippi- 

um,  Placenta,  Placuiiema,  Hypoiretna,  Placunopsis,  etc. 

The  inter-relations  between  the  sessile  and  free  forms  are  so  gradual  and 
close  that  they  cannot  be  separated  as  families,  though  extremes  are  very  un- 
like. In  the  former  the  auricular  crura  are  obscure,  except  in  P/acunanomta 
and  Carolia;  in  the  free  forms  they  are  well  developed,  the  internal  ligament 
uniting  the  outer  edges  in  one  valve  with  the  inner  edges  in  the  other,  while 
the  resilium  lies  between  the  crura,  medially,  Placenta  seems  always  free  and 
byssiferous,  but  all  the  others,  including  some  species  usually  referred  to  Pla- 
centa, have  at  some  time  a  byssal  foramen  and  are  probably  then  sessile. 
Hypotrema  has  multivincular  ligamentary  grooves  on  the  area  ;  Placunanomia 
has  a  singularly  amorphous  rugose  hinge  margin,  with  the  rugosities  inter- 
locking; all  the  others  seem  to  have  a  flat,  striated,  narrow  area  with  an  eden- 
tulous hinge.  Ainigtna  is  modified  for  life  on  leaves  which  dip  into  tidal  cur- 
rents. 

D.  Dysodonta. 

Superfamily  MYTILACEA. 

Shell  anisomyarian,  usually  equivalve,  not  alate  or  notched  for  a  byssus; 
edentulous  or  dysodont ;  shell  substance  subnacreous,  rarely  more  or  less 
prismatic,  with  a  conspicuous  epidermis  ;  area  amphidetic  or  obscure  ;  ligament 
parivincular,  usually  opisthodetic,  usually  external  ;  ventricle  embracing  the 
rectum  ;  gills  usually  filibranchiate,  usually  witii  direct  and  reflected  limbs ; 
ganglia  normal,  mantle  lobes  without  ocelli,  more  or  less  free,  usually  with  the 
anal  siphon  complete  and  the  branchial  incomplete;  otocyst  impervious ;  foot 
small,  digitiforni,  grooved,  byssiferous  ;  anal  end  of  rectum  sessile  ;  monceci- 
ous,  usually  marine. 

Family  MODIOLOPSID^. 

Shell  modioliform,  usually  equivalve,  free,  thin,  with  subequal  adductor 
scars;  ligament  deep-seated  ;  hinge  edentulous  or  dysodont;  sometimes  bys- 
siferous. 

Silurian. 
Ex.  Modiolodon,   Modiolopsis,  Modiomorpha,  Goniophora,  Eurytnya,  ArisUtta,  Prolobella, 
fidas. 
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The  heavier  forms  show  an  obtuse  ridge  or  two  extending  from  the  beaks 
toward  the  basal  margin.  The  pedal  scars  are  separate  from  and  behind  the 
anterior  adductors. 

These  forms,  not  including  some  which  have  been  referred  to  the  family, 
appear  to  be  early  prototypes  of  the  MytilidtE,  from  which  they  differ  chiefly  in 
those  characters  which  are  common  to  most  of  the  ancient  types,  such  as  the 
subequality  of  the  adductor  scars  and  their  more  dorsal  situation.  The  recent 
Idas  is  very  similar. 

Family  MYTILID.-E. 

Shell  equivalve,  very  inequilateral,  heteromyarian,  slightly  gaping,  typi- 
cally dysodont ;  area  amphidetic  or  none;  ligament  usually  external,  deep- 
seated  ;  rarely  with  an  alivincular  internal  resilium  ;  pallial  line  simple  ;  ventri- 
cle with  an  anterior  aorta  ;  gills  attached  distally  and  dorsally,  usually  with  a 
reflected  limb  to  the  filaments ;  mantle  lobes  united  below  the  anal  siphon, 
otherwise  free  ;  a  byssus  generally  present. 

Devonian  to  recent  fauna. 
Ex.  Naiadites,  Myalina.  Hoplomyiilus,  Mylilus,   3lodiola,  Lithophagus,   Modiolaria,  Cren- 
ella,  Byssanodonta,  Stavelia,  Dacrydium,  Myrina. 

The  pedal  protractors  in  Myalina  are  set  upon  a  myophore;  in  Dacryd- 
ium there  is  a  small  subumbonal  internal  resilium ;  though  the  shell  is 
smooth,  the  inner  faces  of  the  dorsal  margin  retain  transversely  rugose  areas 
like  those  of  Dimya.  As  in  other  cases  some  of  the  abyssal  species  have  no 
reflected  limb  to  the  gill  filaments.  The  shell  of  Stavelia,  as  a  whole,  is 
spirally  twisted  like  some  Paleoconcha.  The  shell  substance  of  Lithophagus 
is  penetrated  by  minute  tubules. 

Family  DREISSENSIID^. 

Shell  mytiliform,  equivalve,  of  prevailingly  prismatic  substance ;  area 
linear,  amphidetic;  ligament  subinternal  ;  anterior  adductor  and  pedal  protrac- 
tors inserted  on  a  myophoric  septum  ;  mantle  lobes  united  to  form  anal  and 
branchial  siphons,  and  also  ventrally  with  a  pedal  opening,  pallial  line  usually 
simple  ;  gills  reticulate,  attached  to  each  other  behind  the  foot,  otherwise  free, 
distally  ;  the  rest  of  the  anatomy  like  Mytiliis. 

Tertiary  to  recent  fauna. 
Ex.  Dreissensia,  Coiigeria,  Mytilopsis,  f  Septifer,  ?  Dreisseiisiumya. 

The  tertiary  Dreissensioniya  has  a  distinct  pallial  sinus,  the  only  excep- 
tion in  the  Mytilacea  to  the  usual  rule,  though  there  is  sometimes  a  faint  sinu- 
osity in  Modiolaria.  In  the  American  Mytilopsis  the  myophore  for  the  pedal 
protractor  is  distinct  from  that  which  supports  the  anterior  adductor. 

Family  MODIOLARCID.F:. 

Shell  inodioliforni,  small,  equivalve,  free,  with  a  narrow  byssal  gape;  area 
obscure  or  none,  the  space  just  in  front  of  the  beaks  usually  impressed  ;  liga- 
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ineiit  amphidetic,  subinternal  ;  armature  of  the  hinge  obsolete  or  feebly  lamel- 
lar ;  adductor  scars  subequal,  pedal  well  marked  ;  gills  as  in  Mytihis,  the  outer 
serving  as  an  incubatory  sac  for  the  nepionic  young,  as  in  Unio  ;  mantle  lobes 
united  to  form  siphonal  and  pedal  orifices  ;  foot  elongate,  thick  in  front,  at- 
tenuated distally  ;  the  nepionic  young  ovate,  with  a  long,  straight  hinge-line. 

Tertiary  to  recent  fauna. 
E.\.  Modiolarca,  Phaseolicama,  Kidderia. 

In  Modiolarca  there  is  a  minute  but  distinct  impression  in  front  of  the 
beaks,  visible  best  on  the  edge  of  the  separated  valves.  The  nepionic  stage 
recalls  that  of  Solemya,  but  is  more  ovate. 

Family  PRASINID/E? 

Shell  modioliform,  small,  equivalve,  free,  with  a  narrow  byssal  gape,  area 
obscure  or  none  ;  a  depressed  space  in  front  of  the  beaks  ;  ligament  subinter- 
nal, opisthodetic  ?  anterior  adductor  scar  absent  ?  posterior  adductor  scar  low 
and  centrally  situated  ;  soft  parts  unknown. 

Eocene  to  recent  fauna. 
Ex.  Praiina,  Julia,  Berthelinia. 

The  scars  are  very  difficult  to  make  out  on  these  small  polished  shells 
(Stoliczka),  and  it  may  well  be  that  an  anterior  adductor  exists,  in  which  case 
the  group  would  be  merged  in  the  family  Modiolarcida.  The  "  teeth  "  are 
lamellar  extensions  of  the  margin  of  the  valve  below  the  impressed  area. 
Anomalomya  Cossman,  which  has  been  placed  in  this  family,  strongly  recalls 
Dacrydmm. 

Order  ANOMALODESMACEA. 

Although  this  group  in  the  general  classification  has  usually  been  placed 
after  the  forms  here  included  in  the  Teleodesmacea,  no  linear  arrangement  can 
properly  express  their  natural  relations.  This  and  the  preceding  order  repre- 
sent for  us  lines  of  parallel  development  of  the  most  ancient  origin,  while  the 
Teleodesmacea  probably  took  their  rise  chiefly  from  forms  which,  genetically, 
would  be  included  in  the  present  order.  The  modern  Anomalodesmacea  are 
nearly  all  much  specialized  and  their  archaic  characters  veiled  by  later  adapta- 
tions. That  any  have  come  down  to  us  retaining  indications  of  their  archaic 
ciiaracter  is  probably  due  to  the  burrowing  habit,  which  has  shielded  them  from 
many  vicissitudes  and  checked  in  this  way  the  perfecting  processes  of  selec- 
tion. 

The  student  will  understand,  therefore,  that  the  present  group  is  here  re- 
garded as  having  one  general  origin  with  the  Teleodesmacea,  the  two  being 
contrasted  with  the  Prionodesmacea,  the  latter  differing  more  from  either  than 
the  former  differ  from  each  other.  Part  of  the  original  stock  has  produced  the 
perfected  types  of  Pelecypods,  which  have  lost  all  their  archaic  characters  and 
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become  the  Teleodesmacea,  while  another  part,  sheltered  by  peculiarities  of  sta- 
tion and  developing  adaptive  modifications,  has  lagged  behind  the  others  and 
still  indicates  in  some  degree  the  ancient  types  from  which  it  sprang. 

Superfamily   ANATINACEA. 

Anomalodesmacea  having  reticulate  V-shaped  gills,  of  which  the  left 
slope  of  the  V  is  homologized  with  the  inner  direct  lamina,  the  right  slope 
with  the  inner  reflected  lamina,  the  right  cross-stroke  with  an  inner  appendicu- 
lar extension,  and  the  left  cross-stroke  with  the  outer  direct  lamina,  of  the 
typical  Teleodesmacean  gill  ;*  not  secreting  a  calcareous  tube  external  to  the 
shell;  having  the  rectum  embraced  by  the  ventricle  of  the  heart,  usually  with 
an  anterior  and  posterior  aorta. 

A.  Eusiphonia. 
Siphons  elongate,  the  lithodesma,  when  present,  at  the  anterior  end  of  the 
internal  resilium,  and  external  to  the  mass  of  the  resilium. 

Family  CEROMYID^. 

Shell  slightly  inequivalve,  hinge  with  an  obscure  projection  or  edentulous, 
the  cardinal  border  of  one  valve  covering  that  of  the  other  valve,  which  is 
supplemented  by  a  sort  of  laminar  nymph,  the  ligament  subinternal  between 
them  ;  area  inconstant  or  obscure  ;  pallial  sinus  present ;  valves  closed  or  slightly 
gaping. 

Trias-Jura. 
E.x.   Ceromya,  Gressfyia,  Maciromya  (pars). 

Family  PHOLADOMYID.^. 

Shell  substance  nacreous  and  cellulo-crystalline ;  gills  completely  united 
behind,  forming  a  septum  below  the  anal  chamber  ;  foot  small,  with  an  opistho- 
podium  ;  siphons  long,  united  to  their  tips,  not  wholly  retractile,  naked  ;  ven- 
tral commissure  of  the  mantle  with  a  pedal  and  an  opisthopotlial  foramen. 

Shell  thin,  equivalve,  gaping,  edentulous  or  with  an  obscure  subumbonal 
tubercle;  ligament  and  resilium  external,  opisthodctic,  seated  on  nympha; ; 
area  obsolete  or  obscure,  not  amphidetic  ;  beaks  entire  ;  pallial  sinus  well 
marked ;  marine. 

Trias  to  the  recent  fauna. 
Ex.  Pholadomya,  Procardia,  Arcomya,  Gonioinya. 

The  granulations  of  the  surface,  upon  which  the  above  have  been  divided 
into  two  fanulies,  do  not  seem  of  serious  importance,  judging  by  the  differ- 
ences observable  in  such  recent  genera  as  Thracia  and  Poromya,  some  of 
which  are  granular  and  others  smooth. 

•  These  honoli^les  are  not  perfeoUy  satlslactory,  but  seem  probably  correct  In  the  present  stale  of  curl 
knowledge.    The  description,  given  for  the  left,  should  be  revemed  for  the  rlgbt-band  gill.  j 
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Family  ANATINID/E. 

Soft  parts  like  Pholadomya,  the  foot  small  and  grooved,  the  ventral  fora- 
mina small,  the  siphons  with  a  hornj'  integument,  not  entirely  retractile. 

Shell   subequivalve,  truncate  or  gaping  behind,  edentulous,  the  resilium 
internal  between  two  spoon-like  chondrophores,  vertically  directed  and  often 
j    supported  by  buttresses  ;  the  ligament  obsolete  or  absent  ;  area  obsolete  ;  the 
'    beaks  transversely  fissured,  pallial  sinus  well  marked  ;  moniccious,  marine. 
'  Jurassic  to  the  recent  fauna. 

Ex.  Analiiia,  Periplotnya,  Cercomya,  Rhynchotnya,  Anati)nya,  P/a/ymya. 

Family  PERIPLOMID.-E. 

Soft  parts  generally  like  Ariatina,  but  the  siphons  separated  to  their 
bases,  naked  and  wholly  retractile,  but  not  invertible. 

Shell  subnacreous,  conspicuously  inequivalve,  nearly  closed,  edentulous; 
'   the  resilium   internal,  between   two   anteriorly  or  vertically  directed  chondro- 
phores, often  buttressed,  the   lithodesma   rarely  wanting  ;   ligament  and   area 
absent ;  the  beaks  fissured,  the  pallial  sinus  broad  and  shallow  ;   monoecious, 
marine. 

Tertiary  and  recent  faunas. 
E.\.  Periploma,  Cochlodesvia,  Bontaa,  ?  Tyleria. 

■  This  group  has  erroneously  been  described  as  having  the  siphons  united. 

Family  THRACIID.^. 

Foot  small  and  grooved,  not  byssiferous  ;  without  an  opisthopodium,  but 
with  an  opisthopodial  foramen  in  the  mantle  edge;  siphons  long,  separated  to 
their  tips,  naked,  invertible  to  their  tips  ;  mantle  openings  small  ;  moncecious, 
marine. 

Shell  earthy  and  cellulo-crystalline,  not  nacreous;  inequivalve,  thin,  eden- 
tulous, often  with  a  granular  surface  ;  the  ligament  and  resilium  chiefly  e.\- 
ternal,  opisthodetic,  parivincular,  seated  on  posteriorly  directed  nymphae  ;  area 
none,  beaks  usually  entire  ;  nearly  closed  valves,  pallial  sinus  present. 

Jurassic  to  the  recent  fauna. 
Ex.    Thracia,  Cyathodonta,  Corimya,  Asthenothtrrus,  Busliia. 

In  AsthenothiEriis  the  ligament  is  obsolete  and  the  resilium  internal  be- 
tween the  face  of  the  lithodesma  and  the  valves.  The  subgenus  Ixartia, 
exceptionally,  has  the  nymphs  projecting  into  the  cavity  of  the  valves,  recall- 
ing Coclilodesma. 

Family  ISIYOCHAMID/E. 

Gills  with  the  external  direct  lamina  adherent  to  the  visceral  mass  ;  foot 
small,  grooved;  compressed,  without  an  opisthopodium,  but  with  an  opistho- 
podial orifice  ;  pedal  orifice  small  ;  siphons  moderately  long,  separated,  the 
branchial  with  a  curtain  valve :  marine. 
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Shell  very  inequivalve,  free  or  sessile,  solid,  subnacreous,  edentulous,  the 
dorsal  margins  of  one  valve  overlapping  those  of  the  other,  which  fit  into 
corresponding  depressions  in  the  shell  wall ;  ligament  amphidetic,  external  or 
absent;  resilium  internal,  alivincular;  area  amphidetic  or  obsolete,  a  false  area 
formed  on  each  side  of  the  beaks  by  the  flattened  cardinal  margin  of  the 
valves;  shell  closed;  pallial  sinus  small. 

Tertiary  and  recent  faunas. 

Ex.   Myochama,  Myodora. 

The  gills  and  siphons  q{  Myocliama  are  more  like  those  of  Tliracia  than 
of  the  Paiidoridce ,  with  which  it  has  usually  been  associated.  The  anatomy  of 
Myodora  is  unknown.     Its  minute  area  curiously  recalls  that  oi  Spondylus. 

B.  Adelosiphonia 
Siphons  sliort,  the  lithodesma  dividing  the  mass  of  the  cartilage  mesially. 

Family  PANDORIDtE. 

Gills  with  the  external  direct  lamina  small  or  obsolete,  free  ;  gills  united  be- 
hind to  form  a  septum  ;  foot  small,  compressed,  grooved,  not  byssiferous  ;  opis-    i 
thopodium  and  opisthopodial  orifice  absent;  pedal  foramen    anterior,    large;    ; 
siphons  short,  separate,  papillose ;  branchial  orifice  without  a  conspicuous  cur-    ' 
tain  valve,  the  tubes  contractile  only;  monoecious,  marine. 

Shell  compressed,   inequivalve,   free,   solid,  with    nacreous  and  prismatic 
layers  ;  the  dorsal  edges  of  the  valves  overlapping  bur  no.t  socketed,  with  denti- 
form crural   ridges  on  either  side  of  the  resilium, .but  no  true  teeth;   ligament    j 
amphidetic,  external,  obsolete  ;  resilium  internal,  opisthodetic,  usually  reinforced   ( 
on   its   anterior   surface   by  a   mesial   elongate  lithodesma ;  area  none  ;  valves 
closed,  beaks  entire,  pallial  line  simple.  ; 

Cretaceous  to  recent  fauna. 

Ex.  Pandora,  C/idiophora,  Ccelodon. 

Pandora  Wardiana  A.  Adams  has  no  trace  of  an  external  direct  gill 
lamina  ;  in  P.  iitcquivalvis  L.  a  narrow  strip  is  present. 

Family    L^•ONSIIDyE. 

Gills  folded,  as  usual,  united  and  septary  behind,  attached  to  the  dome  of 
the  mantle  and  to  the  siphonal  septum  ;  foot  compressed,  grooved,  byssiferous, 
without  an  opisthopodium,  but  with  an  opisthopodial  orifice  ;    pedal  orifice  , 
small ;  siphons  short,  separate,  papillose,  branchial  with  the  valve  inconspicu-  j 
ous  ;  monoecious,  marine. 

Shell  inequivalve,  thin,  subnacreous,  edentulous  ;  the  ligament  obsolete,  the 
resilium  internal,  uniting  the  edges  of  a  long,  mesial   lithodesma  to  a   narrow 
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chondrophoric  subniarginal  ridge  on  each  valve;  beaks  entire,  valves  almost 
closed,  pallial  sinus  distinct. 

Tertiary  to  recent  fauna. 
Ex.  Lyonsia,  Mytilimeria,  Entodesina,  Endo»iargarus,  Actiiwmya. 

A  small  Indian  species  of  Lyonsia  is  said  to  live  in  fresh  water.  Many 
of  the  species  attach  grains  of  sand  to  the  e.xterior  of  the  valves,  and  Mytili- 
meria lives  in  a  self-made  spongy  mass  of  solidified  mucus  and  sand.  Nearly 
all  are  nestlers. 

Family  LYONSIELLID.-E. 

Limbs  of  the  branchiae  spread  out,  attached  to  an  infolded  lamina,  project- 
ing from  the  tissues  of  the  mantle,  which  forms  part  of  the  septum  between  the 
anal  and  branchial  chambers ;  palpi  large,  feebly  striated ;  foot  small,  grooved, 
byssiferous,  with  or  without  an  opisthopodium,  but  in  either  case  without  an 
opisthopodial  foramen  ;  pedal  foramen  large  ;  siphons  short,  separate,  the 
branchial  papillose,  usually  with  a  large  and  conspicuous  curtain  valve  ;  monoe- 
cious, marine. 

Shell  nearly  equivalve,  subnacreous,  with  a  more  or  less  distinct  tubercle 
in  front  of  the  resilium  on  the  dorsal  margin  ;  ligainent  obsolete,  cartilage  in- 
ternal with  a  large  lithodesma;  area  obscure  or  none;  beaks  entire,  valves 
almo.st  closed  ;  pallial  sinus  obsolete. 

Tertiary  to  recent  fauna. 
E.\.  Lyonsiella,  Halicardia. 

Halicaniia  has  a  finlike  opisthopodium,  which  is  absent  in  Lyonsiella' 
The  branchial  septum  is  normally  complete,  though  the  stems  of  the  gills  are 
not  attached  to  the  siphonal  septum,  but  only  the  margin  of  the  lamina  ;  the 
attachment  is  very  delicate  and  is  often  ruptured  in  well-preserved  specimens 
and,  perhaps,  even  in  living  specimens.  Owing  to  the  large  pedal  foramen 
there  is  no  necessity  for  a  fourth  opening  between  the  mantle  to  permit  the 
escape  of  water  on  sudden  closing  of  the  valves,  and  so  it  has  disappeared. 

Family  CHAMOSTREID^. 

Gills  with  the  external  direct  lamina  free,  united  behind  ;  foot  small,  com- 
pressed, not  byssiferous;  opisthopodium  wanting,  but  an  opisthopodial  fora- 
men persists  ;  pedal  foramen  small ;  siphons  short,  separate,  papillose,  branch- 
ial with  a  curtain  valve;  marine. 

Shell  sessile,  inequivalve,  irregular,  solid,  subnacreous  ;  hinge  with  a  tu- 
bercle in  front  of  the  resilium  in  the  right  valve,  fitting  an  equivalent  socket 
in  the  left  valve;  ligament  obsolete;  resilium  strong,  internal,  submarginal, 
reinforced  by  a  large  lithodesma;  area  none,  valves  close  fitting,  pallial  line 
simple. 

Recent  in  Austral  seas. 
Ex.  Chamoslrea. 
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The  soft  parts  differ,  but  the  shell  of  Chamostrca  looks  much  like  a  sessile 
Halicardia. 

Superfamily  ENSIPHONACEA. 

Differing  from  Anatinacea  by  the  formation  of  a  calcareous  tube,  which 
may  involve  one  or  both  of  the  valves  and  which  is  usually  furnished  with  a 
perforated  anterior  disk  surrounded  by  a  more  or  less  complete  fringe  of  small 
calcareous  tubules. 

The  formation  of  the  disk  in  this  group  is  wrapped  in  mystery,  as,  in  those 
specimens  which  have  been  examined,  neither  the  mantle  nor  the  foot  show 
any  papillae  or  other  projections  through  whose  agency  the  tubules  might  be 
formed.  In  specimens  which  are  enclosed  in  hard  rock  the  disk  is  sometimes 
imperfectly  formed. 

Family  CLAVAGELLID/E. 

Ventricle  embracing  the  rectum  ;  gills  reticulate,  with  the  outer  direct 
lamina  reduced,  united  behind  and  prolonged  into  the  siphonal  conduit ;  foot 
digitiform,  grooved,  rudimentary  ;  the  mantle  with  small  pedal  and  opisthopo- 
dial  foramina  ;  siphons  united  nearly  to  their  tips,  papillose  ;  the  branchial  with- 
out a  curtain  valve  ;  monoecious,  marine. 

Shell  degenerate,  extremely  specialized  for  a  burrowing  life  ;  valves  nacre- 
ous, free  when  young,  when  adult  one  or  both  merged  in  a  calcareous  tube 
anteriorly  discoid  and  fringed,  with  a  narrow  pedal  foramen  in  the  middle  of 
the  disk  ;  free  valves  edentulous,  the  ligament  external,  opisthodetic,  supported 
by  nymphs,  the  pallial  line  sinuate  ;  the  tube  frequently  encrusted  with  extra- 
neous material. 

Cretaceous  to  recent  fauna. 
Ex.  Clavagella,  Brechiles,  Foegia,  Humphreyia. 

In  Clavagella  one  of  the  valves  is  not  attached  to  the  tube,  and  the  ad- 
ductor muscles  persist.  In  Brecliltes  both  valves  are  merged  in  the  tube,  the 
anterior  adductor  degenerates,  and  the  posterior  disappears  entirely. 

Superfamily  POROMYACEA. 

Anomalodesmacea  having  modified  foliobranch  or  lamellar  gills,  slightly 
or  not  at  all  reticulated,  and  frequently  degenerate  or  even  absent ;  the  lamelhe, 
when  fully  developed,  attached  to  one  another  by  interlocking  giant  cilia,  dis- 
posed in  bands  or  patches  and  by  occasional  connective  fibres  which  are  not 
of  a  vascular  nature  ;  often  with  a  special  development  or  specialization  of  the 
branchiosiphonal  septum  ;  the  valves  free,  without  a  calcareous  tube  external 
to  them;  the  mantle  lobes  united,  with  siphons  and  a  jjcdal,  but  no  opistliopo- 
dial  foramen  ;  the  resilium  reinforced  below  by  a  lithodesma. 

This  group  is  strongly  contrasted  with  the  typical  Anatinacea  by  the  sim- 
ple laminar  gills,  when  present,  and  by  the  tendency  to  obsolescence  of  the 
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gills,  and  to  the  substitution  of  a  fleshy  or  muscular  partition  in  the  place  of 
the  ordinary  branchial  septum. 

Family  EUCIROID^. 

Ventricle  dorsal  to  tlie  rectum  with  a  single  anterior  aorta  ;  foliobranchiate 
with  the  laminjv;  extended  laterally,  each  with  a  lateral  equivalent  of  a  re- 
flected lamina  attached  to  the  mantle  and  to  the  siphonal  septum  ;  labial 
palps  developed  ;  foot  digitiform,  grooved,  not  byssiferous,  without  an  opistho- 
podium ;  the  pedal  foramen  large;  siphons  short,  separate,  the  branchial  large 
without  a  conspicuous  curtain  valve  ;  monoecious,  marine. 

Shell  subequivalve,  nacreous  and  cellulo-ciystalline,  externally  granulose  ; 
hinge  with  a  strong  tubercle  in  the  right  valve  before  the  resilium  and  the  dor- 
sal margins  modified  to  over  and  underlie  each  other  ;  ligament  obsolete;  resil- 
itnn  opisthodetic,  internal,  with  a  strong  lithodesma  ventrally  ;  area  obscure  or 
absent;  a  depressed  false  lunule  before  the  beaks  ;  valves  closed,  pallial  sinus 
shallow,  obscure. 

Tertiary  to  recent  fauna. 
Ex.  Pecchiolia,  Euciroa. 

Family  VERTICORDIID/E. 

Ventricle  embracing  the  rectum,  probably  with  two  aortas;  gills  folio- 
branchiate,  simple,  without  a  lateral  reflected  extension,  adnate  on  the  an- 
teriorly extended  fleshy  imperforate  siphonal  septum  ;  palps  obsolete;  foot 
digitiform,  not  byssiferous  ;  without  an  opisthopodium  ;  pedal  foramen  small ; 
siphons  short,  separate,  papillose ;  branchial  without  a  conspicuous  valve ; 
nioniEcious  ?    marine. 

Shell  as  in  Ettciroidcs,  variable. 

Tertiary  to  recent  fauna. 
Ex.    Verticordia,  Trigonulina,  Haliris. 

Family  POROMYID^. 

Ventricle  embracing  the  rectum,  with  two  aortas  ;  gills  degenerately  folio- 
branchiate,  lamella;  planted  in  patches  symmetrically  on  a  muscular  septum, 
separating  the  anal  and  branchial  chambers,  each  patch  consisting  of  a  few 
close  set  short  lamellae  arranged  in  a  single  row  with  orifices  between  them  lead- 
ing into  the  anal  chamber,  or  reduced  to  simple  protuberant  lips  surround- 
ing single  perforations  of  the  septum  ;  palps  present,  large  ;  foot  small,  grooved, 
pointed,  not  byssiferous,  without  an  opisthopodium  ;  siphons  short,  separate, 
the  branchial  with  large  papillae  and  a  prominent  curtain  valve ;  monoecious, 
marine. 

Shell  subequivalve,  rounded,  nacreous  and  cellulo-crystalline,  granular  or 
smooth  externally  ;  hinge  with  obscure  tubercles  in  front  of  the  resilium  and 
the  dorsal  edges  of  the  valves  as  in  Verticordiidce.     Ligament  external,  opistho- 
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detic  ;  resilium  subinteinal  below  the  ligament,  with  a  small  litbodesma;  area 
obscure  or  absent ;  a  depressed  false  lunule  in  front  of  the  beaks  ;  valves  nearly 
or  quite  closed  ;  pallial  sinus  small  or  obsolete. 
Cretaceous  to  recent  fauna. 

Ex.  Liopisiha,   Cymella,   Psiloniya,  -Poromya,   Dermaiomya,   Cetoniya,   Cetoconcha,  ?  Bai- 
ierotia. 

The  septum  in  this  group  is  of  compound  origin,  but  in  what  proportion 
the  original  gills  contribute  to  it  remains  to  be  determined. 

Family   CUSPIDARIID.E. 

Ventricle  bilobate,  embracing  the  rectum  or  dorsal  to  it,  with  two  aortas; 
gills  obsolete  or  absent,  represented  only  by  the  ciliated  foramina  in  a  muscu- 
lar septum;  palps  degenerate  or  obsolete ;  foot  small,  digitiform,  grooved,  with 
a  minute  byssus  but  no  opisthopodium ;  siphons  united,  long  or  short,  with  a 
few  papillae  and  obsolete  curtain  valve  ;   monrecious,  marine. 

Shell  subequivalve,  rostrate,  earthy  or  cellulo-crystalline,  rarely  with  sur- 
face granulations ;  hinge  edentulous  or  with  subumbonal  desmodont  tubercula- 
tion,  sometimes  buttressed  ;  ligament  subinternal,  anterior  to  the  beaks  or  ob- 
solete ;  resilium  internal  with  a  mesial  or  ventral  lithodesma  ;  area  amphidetic  or 
obscure  ;  valves  closed  except  at  the  tip  of  the  rostrum  ;  pallial  line  simple,  the 
retraction  of  the  siphons  usually  effected  by  the  contraction  of  the  septum, 
which  latter  leaves  a  scar  on  the  valves  resembling  a  pallial  sinus. 

Jurassic  to  recent  fauna. 

Ex.   Cuspidaria,  Cardiomya,  I.eiomya,  Luzonia,   Pleclodon,  Ttopidomya,  f  Plcclomya,  Hal- 
onympha,  Myonera,  etc.  ' 

In  the  larger  species  of  Cuspidaria,  the  ligament  as  distinguished  from  the 
resilium  is  entirely  prosodetic  or  anterior  to  the  beaks,  and  fairly  well  devel- 
oped ;  in  most  of  the  species  it  is  obsolete  or  absent,  but  always  anterior  when 
present.  It  is  the  only  instance  I  have  observed  where  a  ligament,  not  amphi- 
detic, is  anterior. 

Led  by  observations  on  Lopltocardiiim  and  Verticordia,  in  which  the  sep- 
tum is  obviously  a  forward  extension  of  the  siphonal  septum,  I  have  heretofore 
claimed  a  similar  origin  for  the  septum  of  Cuspidaria.  The  researches  of 
Grobben  have  led  him  to  the  conclusion  that  it  is  branchial  in  its  origin,  as 
claimed  by  Pelseneer.  The  gills,  as  shown  by  embryology,  are  originally  cutic- 
ular  proliferations  from  the  inner  surface  of  the  mantle.  Lyonsiella  [alaskaiia) 
and  Halicardia  show  curious  inwardly  projecting  lamina;  from  the  mantle 
taking  part  in  the  formation  of  their  septa.  Now  if  the  respiratory  lamella:  be- 
come obsolete  and  the  fundamental  mantle  surface  from  which  they  originally 
sprang  becomes  modified  into  a  muscular  organ  with  special  functions,  this 
latter  can  only  be  said  to  be  derived  from  the  gills  in  a  sense  which  ignores 
the  origin  of  the  gills. 
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The  only  parts  of  the  septum  in  Citspidaria  and  Cetoconclia  vvliich  can 
really  be  said  to  be  derived  from  the  gills,  as  such,  are  the  margins  of  the  foram- 
ina, including  the  foramina  themselves,  as  Grobben's  sections  show  clearly. 
To  regard  as  derived  from  the  gills  the  muscular  fascia  which  cross  and  curve 
over  the  septum  seems  to  the  writer  illogical  and  not  accurate.  The  ques- 
tions in\'olved,  however,  can  only  be  satisfactorily  settled  by  studies  of  the 
development  in  younger  stages. 

The  ordinary  retractors  of  the  siphons  remain  represented  in  some  species 
by  a  {q\\  short  fibres,  as  shown  by  Grobben  in  C.  aispidata,  but  these  are  only 
feebly  functional,  and  do  not  sinuate  the  pallial  line.  The  strong  septal  mus- 
cles pull  directly  on  the  siphonal  septum,  and  in  Dermalo}iiya,a.f,  I  have  shown 
elsewhere,  a  sort  of  transfer  of  muscular  fibre  from  the  pallial  to  the  septal  area 
seems  to  be  going  on  behind  the  siphons.  Those  species  of  Poroniya  which 
have  strong  siphonal  retractors  have  few  muscular  fibres  in  the  septum  and 
vice  versa. 

Under  the  facts  as  now  known  there  seems  to  be  no  warrant,  as  Grobben 
observes,  for  assigning  an  ordinal  weight  to  the  group  called  by  Pelseneer 
Scptibraiichia.  The  fact  that  the  gill-structure  is  more  nearly  foliobranchiate 
than  reticulate  is  of  more  importance,  though  Pelseneer  has  not  recognized  it 
in  his  classification. 

Order  TELEODESMACEA. 

A.    Pantodonta. 
Laterals  exceeding  two  in  any  one  group. 

Family   ALLODESMIDtE. 

.Shell  rounded  ;  valves  equal,  free,  closed,  with  feeble  concentric  sculpture  ; 
area  linear,  aniphidetic ;  ligament  subexternal,  parivincular,  opisthodetic  ;  ad- 
ductor scars  subequal,  pedal  scars  above  and  distinct  from  the  adductors  ;  pal- 
lial line  entire  ;  hinge  with  one  or  two  lateral  lamina;  on  each  side  of  the  beak, 
the  posterior  below  the  ligament,  received  into  corresponding  grooves  on  the 
right  valve ;  cardinal  teeth  radially  grooved,  one  or  two  in  each  valve,  those 
in  the  right  valve  stronger. 

Silurian. 
Ex.  Orthodontiscus,  Allodesiiia. 

This  family,  as  suggested  by  Neumayr,  probably  exemplifies  the  first  step 
in  the  development  of  the  Teleodesmacean  hinge.  But  it  must  be  admitted 
that  its  aniphidetic  though  linear  area,  the  occasional  multiplication  to  three 
of  the  lateral  laminae,  and  the  subligamentary  location  of  the  hinder  lamina;, 
are  very  reminiscent  of  the  prevalent  Silurian  schizodont  type,  and  the  family 
can  be  admitted  to  the  Teleodesmacea  only  as  a  probable  ancestor,  rather  than 
a  perfectly  developed  type  of  the  modern  assemblage. 
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B.     Diogenodonta. 
Laterals    normally    one  or  two,  and  cardinals  three  or  less,  in  any  one 
group. 

Superfamily  CYPRICARDIACEA. 

Lobes  of  the  mantle  partially  closed  ventrally ;  anterior  lateral  laminae  ab- 
sent, or  grouped  with  the  cardinal  teeth,  short  and  obscure. 

Family  PLEUROPHORID.-E  ? 

Gills  with  the  outer  limb  appendiculate,  smaller  than  the  inner,  united 
behind  the  foot  to  each  other  and  to  the  siphonal  septum;  palpi  moderate; 
foot  compressed,  grooved,  sometimes  byssiferous ;  mantle  with  a  moderate 
pedal  and  two  siphonal  openings,  the  siphonal  orifices  usually  not  produced 
into  tubes  ;  dicecious,  marine. 

Shell  substance  cellulo-crystalline  ;  valves  equal,  free,  closed  ;  adductor 
scars  subequal,  free  from  the  pedal  scars;  pallial  line  entire,  or  feebly  sinu- 
ated  ;  area  obscure ;  ligament  external  or  seated  in  a  groove,  parivincular ; 
margins  of  the  valves  usually  plain  ;  hinge  with  one  left  and  two  right  poste- 
rior laminje,  the  anterior  laminae  absent  or  confused  with  the  cardinals;  two  or 
three  cardinal  teeth  in  each  valve,  of  which  the  posterior  in  both  valves  is  sub- 
parallel  to  the  dorsal  shell-margin,  and  in  the  right  valve  is  usually  bifid. 

Devonian  to  recent  fauna. 

Ex.    Subfamily    Pleurophorina ;    Plenrophorus,    Cypricardella,   Pa/eocardita,   Alecyncdou, 
Anisocardia,  Astartella,  [Cypricardia^  Trapezium,  Coratliophaga. 
Subfamily  Veniellintz ;   Veniella,  VeniHcaidia,  {Cyp>tna=)  Arctica. 

Superfamily  ASTARTACEA 

Lobes  of  the  mantle  free  ventrally;  lateral  laminje  obscure,  when  present 
distant  from  the  cardinals. 

Family  CURTONOTIDtE? 

Shell  short  and  heavy,  with  subterminal  beaks  ;  valves  free,  equal,  closed  ; 
area  obscure  ;  ligament  as  in  Aslartidm ;  adductor  scars,  especially  the  ante- 
rior, deep  ;  pallial  line  simple  ;  hinge-plate  broad,  without  lateral  lamina;,  the 
formula  of  the  cardinals  \i^W\  or  kjJ";  marine. 

Devonian  and  Carboniferous. 
Ex.    Curtonotus,  Piosocce/us,  Pioloschizodns,  Ke/erstcinia. 

This  group  is  inserted  in  conformity  uith  the  ojjinion  of  Neumayr,  who 
regards  it  as  the  radical  of  tlie  Astartidic. 

Family  A.STARTID.E. 
Gills  not  united  behind  the  foot,  the  outer  limb  smaller,  without  appendix  ; 
palpi  moderate  ;  foot  compressed,  grooved,  not  byssiferous ;   lobes  of  the  man- 
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tie  free  ventrally,  not  produced  into  siphons  ;  the  anal  orifice  complete  ;  the 
branchial  papillose,  functional,  but  incomplete  below;  dicecious,  marine. 

Shell  substance  cellulo-crystalline,  with  a  pronounced  epidermis  ;  shell 
rounded  or  subtriangular,  usually  with  concentric  or  not  radial  sculpture  ; 
valves  equal  or  subequal,  free,  closed  ;  area  distinct;  ligament  and  resilium  ex- 
ternal, parivincular,  opisthodetic  ;  beaks  prosocoelous  ;  adductor  scars  sub- 
equal,  with  a  distinct  anterior  pedal  scar ;  pallia!  line  simple;  hinge-plate  dis- 
tinct, hinge  with  anterior  and  posterior  laminae  and  their  respective  sockets, 
variably  disposed  with  respect  to  the  valves,  and  usually  more  or  less  obsolete  ; 
cardinal  teeth  not  bifid  at  the  summit,  the  full  cardinal  formula  J^^TTTO'  t><Jt  the 
terminal  teeth  frequently  obsolete. 

Triassic  to  the  recent  fauna. 

Ex.  Aslarte,   Pachylypus.  Plesiaslarte,  Goodalliopsis,  Crassalellina,  Microtneris.  Eriphyla, 
Precoma,  ?  Plychomya,  ?  Plionerna,  Opts,  Seebachia,  Woodia. 

A  number  of  genera  have  been  associated  with  Astarte  which  probably  be- 
long elsewhere.  A  very  careful  scrutiny  is  often  necessary  to  determine  the  true 
tooth-formula,  as  the  armature  of  the  hinge  is  frequently  more  or  less  obsolete. 
The  teeth  are  frequently  marked  with  strong  transverse  striation  in  the  line  of 
motion. 

Family  CRASSATELLITID^. 

Anatomy  as  in  AstartidiE  (the  anal  siphonal  orifice  sometimes  incom- 
plete ?)  ;   marine. 

Shell    as  in  AstartidcE,  but  the    valves   always    somewhat    unequal,  and 

usually  more  or  less  rostrate,  the  beaks  compressed,  erect  or  opisthocoelous ; 

ligament    internal,    more    or    less    obsolete ;    resilium   large,  wholly  internal, 

attached  at  each  end  to  a  chondrophoric  pit  in  the  hinge-plate  behind  the 

cardinal  teeth  ;    lateral  laminae  and  sockets  usually  alternated  in  the  valves, 

the  hinge  plate  heavy,  flat ;  the  posterior  cardinal  in  the  right  valve  very  small 

or  obsolete,  with  no  distinct  socket  in  the  opposite  valve  ;  full  cardinal  formula 
L     1010 
It  1 0 1  0  i' 

Lower  Cretaceous  to  recent  fauna. 

Ex.  (C>assalella=)  Crassalelliles,  Pseuderiphyla,  Scainbula?,  Anllwnyia. 

The  earlier  forms  of  this  family  have  a  small  resilium  close  to  the  nearly 
marginal  ligament.  With  time,  later  ones  show  a  gradual  descent  of  these  organs, 
until  in  some  of  the  more  specialized  modern  forms  there  is  no  appreciable 
ligament  remaining  and  the  resilium  has  become  large  and  deeply  immersed. 
The  change  is  so  gradual  that  no  sharp  line  can  be  drawn  and  the  various 
names  applied  by  Conrad  to  the  early  phases  can  only  be  regarded  as  of  tri- 
fling value.  The  parallelism  between  this  group  and  the  Mactridie,  in  the 
gradual  immersion  of  the  ligament,  could  hardly  be  more  complete. 
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Superfamily  CYRENACEA. 

Cypricardians  which  have  become  specialized  for  fresh  or  brackish  water 
conditions  and,  as  usual  in  such  cases,  have  developed  great  variability  of 
character. 

Family  CYRENID.-E. 

Anatomy  as  in  Veniel/iiue,  except  that  the  mantle  is  more  open  ventrally, 
the  siphons  distinctly  developed,  short,  united  more  or  less,  usually  with  papil- 
lose orifices  ;  dioecious  ;   fluviatile  or  estuarine. 

Shell  porcellanous,  with  a  conspicuous  epidermis,  usually  with  conceti- 
tric  sculpture  ;  valves  equal,  free,  closed,  usually  with  plain  margins  ;  area  ob- 
scure or  none;  ligament  and  resilium  external,  parivincular,  opisthodetic ;  ad- 
ductor scars  subequal,  separate  from  the  pedal ;  pallial  line  simple  or  with  a 
small  sinus  ;  hinge  with  anterior  and  posterior  laminae  usually  double  in  the 
right,  single  in  the  left  valve,  distinctly  separated  from  the  cardinals ;  cardinal 
teeth  bifid  at  tlie  summit,  three  in  each  valve  when  none  are  obsolete. 

Lias  to  recent  fauna. 

Ex.  Loxopiychodon,  Donacopsis,  Dilypodon,  Velorifina,  Leplestfies,  ISliodon    (Saiidb.),  Cy 
rena,  Neocorbicula,  Corbicula,  Velorita,  Batissa. 

Many  of  these  forms  merge  with  one  another  as  we  recede  in  time.  The 
recent  American  forms  and  many  fossils  show  a  pallial  sinus.  Oriental  species 
are  generally  without  it.  In  some  fossils  the  laminae  of  the  right  valve  are  not 
double. 

Family  SPH/ERIID^. 

Anatomy  much  as  in  CyrenidcB,  except  that  the  siphons  are  separate  and 
plain,  the  branchial  sometimes  not  complete  below ;  the  foot  prolonged  ventral- 
ly, narrow,  grooved,  byssiferous  when  young  ;  monoecious,  the  nepionic  young 
incubated  in  a  marsupium  formed  by  the  inner  limb  of  the  ctenidia  ;  confined 
to  fresh  water. 

Shell  as  in   Cyrenidce,  but  small,  with  a  feeble,  short  ligament,  a  simple    ' 
pallial  line,  no  hinge-plate  ;  the  cardinal  teeth  (usually  two  in  each  valve)  vari- 
able, very  thin,  often  nearly  parallel  to  the  hinge-margin  or  defective  in  part  of 
the  series  ;  the  laterals  as  in  Cyrenidte,  distinct;  the  nepionic  stage  of  the  shell 
often  conspicuous  on  the  beaks. 

Eocene  to  recent  fauna. 
E.K.  Sphcerium,  Eupera,  Pisidium. 

In  Sphceriian  the  branchial  siphon  is  complete,  in  Pisidium  merged  with 
the  pedal  opening.  If  this  is  found  by  more  extensive  observations  to  be  con- 
stant within  the  genera,  the  family  might  be  divided  into  two  subfamilies. 

Superfamily  CARDITACEA. 

This  group  seems  to  have  branched  offfrom  the  Astartoid  radical  in  the 
early  Mesozoic,  forming  in  one  sense  a  sort  of  parallel  series  with  the  Astartida, 
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with  which  it  is  contrasted  most  obviously  by  its  prevailingly  radial  sculpture 
and  prolonged  posterior  cardinal  tooth. 

Family  CARDITID/E. 

Anatomy  resembling  Astartida,  but  the  gills  united  behind  the  foot  and 
■of  a  very  simple  reticulate  type;  foot  usually  byssiferous  ;  usually  dicecious, 
marine. 

Shell  as  in  Astartida,  biit  with  usually  radial  sculpture,  the  pedal  adjacent 
to  the  anterior  adductor  scar;  ligament  e.xternal,parivincular ;  resiliuni  usually 
included  in  the  ligament,  rareiy  internal ;  fully-developed  hinge,  with  the  lam- 
inae as  in  Astartidce ,  and  usually  obsolete;  the  anterior  cardinal  often  obsolete, 
the  posterior  prolonged  parallel  with  the  dorsal  margin  even  below  the  liga- 
ment.     Full  cardinal  formula  W  \--^\. 

Trias  ?  Jura  to  recent  fauna. 

Ex.  ?  Pachycardia,  Beguina,  Pleuromeris,  Carditella,  Calyptogena,  Cardita,  Venericardia, 
Cardilamera,    Theca/ia,  Mitneria. 

Some  of  these  groups  have  a  shelly  marsupium  in  the  female  shell.  In 
the  triangular  species,  and  especially  those  with  strongly-curved  umbones, 
there  is  a  tendency  for  the  resilium  to  descend  into  the  hinge-plate  and  become 
more  or  less  internal. 

In  some  of  the  minuter  Austral  forms  the  ligament  is  obsolete  or  subin- 
ternal,  and  the  resilium  wholly  internal.  A  graduated  series  of  species  may 
be  selected,  showing  the  progress  of  immersion,  rendering  it  difficult  to  draw 
a  sharp  line  of  separation  between  these  and  more  normal  forms. 

In  the  cases  where  the  ligament  is  most  feeble,  the  lateral  laminae  con- 
trariwise are  most  efficiently  developed. 

Superfamily  CHAMACEA. 

Carditian  forms  specialized  for  a  sessile  habit,  usually  with  exceptionally 
spiral  growth,  and  very  unequal  valves.  Echinocliama  has  a  free  nepionic 
stage  in  which  it  has  the  form,  hinge  and  other  characters  of  Cardita. 

Family  CHAMIDtE. 

Gills  plicate,  the  outer  limb  smaller  and  appendiculate,  united  behind  to 
each  other  and  the  siphonal  septum,  forming  an  anal  chamber ;  palpi  normal ; 
foot  small,  not  byssiferous ;  lobes  of  the  mantle  united  to  form  rather  distant 
anal,  branchial,  and  pedal  orifices;  mantle  margin  papillose,  siphonal  orifices 
not  produced  into  tubes ;  the  ovary  extensively  distributed  in  the  mantle 
lobes;  adductors  each  composed  of  two  elements;  dicecious,  marine. 

Shell  substance  three-fold,  the  inner  layer  porcellanous  and  tubular,  the 
middle  obscurely  prismatic,  the  external  cellulo-crystalline  with  reticulated 
tubules  and  an  inconspicuous  epidermis  ;  valves  unequal,  irregular,  one  of  them 
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sessile ;  closed,  usually  rounded  in  fonn  with  conspicuous  sculpture,  often  differ- 
ing in  the  opposite  valves  ;  adductor  scars  subequal,  elongate,  pedal  scars  mi 
nute,  distant;  ligament  and  resilium  external  in  a  deep  groove,  parivincular, 
opisthodetic  ;  area  distinct,  prosodetic  ;  beaks  more  or  less  spiral,  prosogyrous  ; 
pallial  line  simple  ;  hinge-plate  heavy,  arcuate  ;  hinge  frequently  with  a  minute 
or  obsolete  posterior  lamina,  chiefly  in  the  fixed  valve  ;  cardinals  one  or  two  in 
the  free  valve,  two  with  an  intermediate  socket  in  the  fixed  valve  ;  the  anterior 
cardinal  broad,  usually  deeply  grooved  or  multifid,  the  posterior  simple,  lon<;, 
and  curved  parallel  with  the  dorsal  border. 
Cretaceous  to  recent  fauna. 

Ex.  C/iaina,  Echinochama . 

Either  of  the  valves  of  Chaina  may  be  the  sessile  one,  but  the  teeth  in  the 
fixed  valve,  whether  right  or  left,  are  alwa\-s  the  same,  and  similarly  with  the 
free  valve. 

Family  DICER  ATI  D.^. 

Resembling  Chama,  but  with  the  adductors  usually  borne  on  myophoric 
laminae,  or  projections  which  are  prolonged  into  the  umbonal  cavitj-  below  the 
hinge-plate  ;  the  valves  are  grotesquely  distorted,  subequal,  with  prolonged 
and  twisted  umbones,  or  the  free  valve  is  reduced  to  an  opercular  form,  s[)ira! 
and  even  concave  ;  the  teeth  are  often  reversed  relatively  to  their  situation  in 
Chama  ;  marine. 

Jurassic  and  Cretaceous.  j 

Ex.  Diceras,  Helerodiceras,  Requienia,   Toucasia,  Apricardia. 

Family  MONOPLEURID^. 

Shell  substance  without  canals  ;  shell  sessile, closed,  very  inequi\alve  ;  fret- 
valve  with  the  cardinal  formula  lOi,  operculiform  or  slightly  spiral  ;  fi.vetl 
valve  with  the  formula  Oio,  conical,  unrolled,  or  spiral;  area  none;  ligament 
external,  parivincular,  opisthodetic  ;  marine. 

Cretaceous. 

Ex.  Monopleura,  Vallelia,  Bayleia. 

Family  CAl'RINID/E. 

Shell  substance  internally  furnished  with  large  parallel  canals,  the  exter- 
nal layer  prismatic  ;  valves  heavy,  irregular,  unequal,  closed  ;  free  valve  spiral, 
cardinal  formula  loi,  with  a  posterior  myophoric  crest  for  the  adductor;  fixed 
valve  conical  or  spiral,  cardinal  formula  oiO  ;  ligament  in  a  deep  groove,  some- 
times almost  internal,  parivincular,  opisthodetic  ;  marine. 

Cretaceous. 

Ex.  Plagiopiychus,  Caprina,  Ichthyosarcoliles,  Caprolina,  Polyconites. 
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Superfamily  RUDISTAE. 

Chaiiiacea  in  which  the  spirality  of  the  valves  has  been  lost,  the  area  and 
ligament  veitically-  submerged,  and  the  dorsal  margins  recurved  over  them  so 
as  to  bring  the  ligament  into  a  subcentral  position,  above  the  teeth  but  far  below 
the  dorsal  margin,  where  it  finally  becomes  obsolete. 

',  The  teeth,  no  longer  forming  a  hinge  but  rather  a  clitlirum,  are  specially 
iniodified  for  the  vertical  motion  of  the  operculiform  left  valve,  in  which  rota- 
jtion  is  prevented  by  the  projection  of  the  modified  teeth  into  deep  sockets  in 
;he  fixed  valve  ;  the  latter  conical,  thick  ;  pallial  line  simple,  enclosing  the  whole 
cavity  ;  shell  striicture  specialized  in  two  very  different  layers  ;  sessile,  marine. 

Family  RADIOLITID/E. 

Shell  substance  with  the  external  layer  thick,  prismatic,  the  internal  thin, 

;ellulo-crystalline  (frequently  destroyed  in  fossilization)  ;  valves  very  unequal, 

he  ligamentary  subsidence  usually  marked ;  free  valve  with  two  projections 

ind  two  somewhat  irregular  myophores  ;  fixed  valve  with  one  myophore  and 

|wo  sockets  ;  summit  of  the  valves  submarginal  in  the  young,  subcentral  in  the 

.dult. 

:       Cretaceous, 
i 
;x.  Radiolites,  Biradiolites. 

The  visible  submersion  of  the  ligament  in  some  Radiolites  enables  us  to 
nderstand  how  the  conditions  precedent  for  the  Hippuritidce  might  have  been 
rought  about. 

Family  HIPPURITID^. 

Shell  substance  of  two  layers,  the  external  porous,  grooved  and  punctate, 
le  inner  lacunary  and  prismatic;  exterior  with  sutures  corresponding  to  an 
,anal  "  and  "  branchial  "  inflection,  and  sometimes  with  a  ligamentary  suture  ; 
ithrum  formed  of  two  processes  in  the  free  valve,  the  adductors  attached  to 
lyopliores ;  fixed  valve  with  one  thin  laminar  process,  the  adductor  scars  ex- 
ivated,  the  anterior  adductor  duplex,  forming  distinct  scars. 

Cretaceous. 
<.  Hippurites,  Arnaudia. 

Superfamily  LUCINACEA. 

Shell  with  the  anterior  adductor  scar  narrower,  produced  ventrally ;  pos- 
I  scar  shorter,  rounded ;   pallial   line   simple ;   foot  elongated,  subclavate ; 
ige  feeble,  teeth  radial,  often  obsolete. 

Family  TANCREDIID^? 
Shell  donaciform,  equivalve,  with  an  external  ligament;  the  margin  of  the 
s  entire;   hinge  with   posterior  and  anterior  lateral   laminae,  the  latter  in- 
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constant;   cardinals  one  in  the  left  and  two  in  the  right  valve,  or  two  in  each 
valve ;  marine. 

Triassic  and  Cretaceous. 
Ex.   Tancredia,  Hemidorinx ,  f  Afeekia. 

This  group  is  unknown  to  me  autoptically,  but  is  considered  of  family 
rank  by  Fischer,  and  regarded,  with  Isodonia,  by  Neumayr,  as  representing 
an  early  group  o(  Liiciiiidce. 

Family  UNICARDIID^.. 

Shell  cordiform,  equivalve,  closed,  concentrically  striated;  adductor  scars 
elliptical,  the  anterior  longer  ;  pallial  line  simple  ;  margin  of  the  valves  smooth  ; 
ligament  external,  parivincular,  seated  in  a  groove  ;  with  a  developed  grooved 
hinge-plate  bearing  a  single  obsolete  cardinal  in  each  valve,  or  none  ;  marine. 

Carboniferous  to  Cretaceous. 
Ex.  Scaldia,  Pseud edmondia,  Unicardium 

Inserted  here  on  the  authority  of  Fischer  and  Neumayr,  and  with  the 
limits  assigned  by  the  former. 

Family  LUCINID^. 

Gills  smooth,  with  an  internal  direct  and  reflected  lamina,  without  ap- 
pendix, the  external  limb  absent,  united  behind  the  foot,  forming  a  complete 
anal  chamber ;  palpi  very  small ;  hepatic  glands  contained  within  the  general 
visceral  mass ;  foot  not  grooved,  with  a  terminal  mucous  gland  ;  mantle  edges 
usually  plain,  thick,  free  ventrally  ;  branchial  foramen  papillose,  not  tubular, 
incomplete  below  ;  anal  complete,  usually  with  a  retractile  tubular  siphon  ;  di- 
cecious,  marine. 

Shell  substance  porcellanous  or  chalky,  usually  witli  inconspicuous  or 
dehiscent  epidermis,  rounded,  variably  sculptured  ;  valves  equal,  free,  closed, 
with  low,  prosoccelous  beaks  ;  adductor  and  pedal  scars  adjacent  or  distinct, 
the  latter  small  ;  anterior  adductor  elongated,  largely  within  the  pallial  line, 
which  is  not  sinuate  ;  area  within  the  pallial  line  often  granular  or  punctate  ;  car- 
dinal area  small,  often  deeply  impressed  ;  ligament  and  resilium  subintcrnal, 
set  in  a  deep  groove,  but  usually  more  or  less  visible  externallj- ;  liingeplate 
distinct  ;  lateral  laminae  distant  from  the  cardinals,  anterior  and  posterior  in 
the  right,  and  corresponding  sockets  in  the  left  valve  ;  cardinal  teeth  radial, 
formula  ^  ^  j  m,  the  posterior  tooth  larger  and  often  bifid,  but  any  or  all  of  the 
teeth  may  be  obsolete  or  absent. 

Devonian  to  recent  fauna. 
Ex.  Paracyclas,  Lucina,  Myrlaa,  Codakia,  Millha,  Divaricella,  Gonodon. 

Family  CORBID/E. 

Soft  parts  as  in  Lucinidic,  but  with  doubly-fringed  ])allial  margins,  rounded  i 
adductors  peripherally  in  line  with  the  pallial  line,  anal  orifice  not  produced 
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into  a  siphon,  but  provided  with  a  retractile  valve;  shell  differing  from  Lucini- 
da  in  being  transversely  oval,  thick,  with  a  heavy  hinge-plate,  and  usually  well- 
developed  laterals  ;  two  or  three  strong  cardinals  in  each  valve ;  the  margin  of 
the  valves  denticulate  and  the  exterior  strongly  sculptured  ;  the  adductor  scars 
are  ov^al  and  do  not  project  ventrally  into  the  pallial  area. 
Triassic  to  recent  fauna. 

Ex.  Sphceriola,  Sphara,  Fimbriella,   Corbicella,   Corbis. 

This  group  is  a  peculiar  offshoot  from  the  Lucinidce,  with  which  it  is  closely 
related  and  by  many  authors  united  ;  the  earlier  members  have  the  hinge-teeth 
more  or  less  variable  or  deficient. 

Family  DIPLODONTID^. 

Soft  parts  \\Vft  LnciiiidcB ,\)\.\i  with  the  external  limb  of  the  gills  developed, 
reflected  and  sometimes  appendiculate ;  the  anal  foramen  not  tubular,  the  ad- 
ductor scars  continuous  peripherally  with  the  pallial  line;  hinge  with  the  lat- 
erals obscure  or  absent,  and  the  valve  margins  plain  ;  the  shell  subcircular  in 
outline,  rarely  nestling  and  irregular. 

Jurassic  ?  Cretaceous  to  recent  fauna. 

Ex    Uugulina,  Diplodonia,  Axinopsis,  Felania,  ?  Sphcerella,  fTenea. 

Woodward  represents  the  branchial  foramen  of  Diplodonta  as  complete, 
but  Fischer  places  it  with  those  Lucinacea,  which  have  it  incomplete.  The 
ligament  in  some  forms,  owing  to  the  depth  of  the  groove  in  which  it  is  set, 
becomes  partially  internal.  The  name  Ungulmid<z  has  been  used  for  very 
different  assemblages  of  genera,  and  I  prefer  to  use  a  name  for  the  family  about 
which  there  can  be  no  uncertainty. 

Family  CYRENELLID^. 

Gills  with  both  inner  and  outer  direct  and  reflected  laminae,  the  outer 
limb  smaller,  united  behind  as  in  Lucina  ;  palpi  elongated;  foot  elongate  cla- 
vate;  mantle  edge  plain  ;  both  siphons  developed,  elongate  and  united  to  their 
tips,  contractile  ;  dioecious,  inhabiting  fresh  or  brackish  water. 

Shell  as  in  Diplodonta,  but  with  a  conspicuous  epidermis  ;  pallial  area 
smooth;  pallial  line  not  sinuate;  hinge  without  lateral  laminae;  the  cardinals 
like  Diplodonta  or  with  two  cardinals  in  each  valve  soldered  to  each  other  dor- 
sally  ;  cardinal  formula  rx^  "  W  J.  the  anterior  left  cardinal  usually  obsolete. 

Pliocene  to  recent  fauna. 

Ex.   Cyrenoida,  Joannisia. 

These  are  estuarine  Lucinacea.  The  species  of  Atlantic  shores  form  the 
t\pical  and  a  homogeneous  group.  Those  described  from  the  Philippines  by 
Sovverby  are  different,  have  the  hinge  of  Z'^/'/6'(r/t>///'(2  with  a  deeply-immersed 
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resiliuin  and  the  cardinal  formula  jj— 5^0,  with  the  larger  cardinal  bitul,  and 
the  teeth  not  soldered  above.  These  can  take  the  name  Joatniisia.  The  tjpe 
isy.  oblonga  Sowerby  (sp).     The  anatomy  o^ Joannisia  is  still  unknown. 

Family  CRYPTODONTID.-E. 

Gills  smooth,  with  internal  and  external  direct  and  reflected  lamin;c,  the 
external  limb  dorsally  directed;  gills  free  behind  the  foot;  palpi  obsolete; 
hepatic  and  generative  glands  external  to  the  visceral  mass,  pedunculated,  ar- 
borescent ;  foot  slender,  much  elongated,  as  in  Diplodonta  ;  mantle  edges  thick- 
ened, smooth,  ventrally  free  ;  branchial  foramen  incomplete,  anal  not  produced 
into  a  tube;  dioecious,  marine. 

Shell  substance  earthy,  with  inconspicuous  epidermis  and  prosoccelous 
beaks  ;  valves  equal,  free,  closed,  with  plain  margins,  feebly  concentrically  striate 
or  smooth,  usually  with  a  radial  posterior  flexure  ;  adductors  Lucinoid,  pal- 
lial  area  often  punctate;  ligament  and  resilium  parivincular,  opisthodetic,subex- 
ternal,  seated  in  a  groove  ;  area  impressed  ;  hinge  feeble  without  lateral  laminae, 
edentulous  or  with  an  obsolete  cardinal  tooth  in  the  right  valve. 

Cretaceous  to  recent  fauna. 
Ex.  Cryplodon,  Axiniis,  Conchocele,  Philis. 

The  genus  Montaciita,  with  Lucinoid  gills,  has  hepatic  digitations  like 
those  of  Cryptodon,  but  in  some  other  respects  seems  more  like  some  of  the 
Leptonacea.  A  better  knowledge  of  the  latter  is  needeil  before  the  various 
genera  can  be  assigned  a  permanent  place. 

Superfamily  LEPTONACEA. 

Tiie  incurrent  and  excurrent  openings  between  the  mantle  lobes  at  oppo- 
site ends  of  the  body,  the  former  anterior. 

This  group  contains  a  great  many  couimensal,  nestling,  or  parasitic  foinis, 
if  independent  usually  very  active,  crawling  like  Gastropods  on  a  subrcptaiy 
foot,  and  with  the  mantle  edges  more  or  less  reflected  over  the  valves. 

Family  LEPTONID/F:. 

Gills  normal,  the  outer  limb  smaller,  sometimes  absent;  palpi  moderate; 
foot  long,  usually  subreptary,  grooved  and  byssiferous;  anterior  incurrent 
siphon  sometimes  incomplete,  posterior  anal  or  excurrent  siphon  developed  ; 
mantle  margins  extended,  often  with  tentacular  processes  and  with  a  single 
anterior  sensory  tentacle  prominently  developed,  the  edges  of  the  mantle  not 
permanently  reflected  over  the  valves  ;  the  nepionic  young  usually  protected 
within  the  maternal  shell  ;  monoecious,  marine,  frequently  commensal. 

Shell  cellulo-crystalline  with  a  periostracum  ;  valves  equal,  free,  smooth- 
edged,  often  gaping,  variably  sculptured;  adductor  scars  peripheral,  subequal ; 
pallial  line  simple  ;   area  obscure  or  none  ;   ligament  parivincular,  opisthodetic, 
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external,  often  obsolete  ;  resilium  usually  internal,  subumbonal  or  oblique  ; 
hinge-plate  narrow,  channelled  to  receive  the  resilium  ;  hinge  variable,  normal- 
ly consisting  of  one  or  two  radiating  cardinals  and  a  pair  of  lateral  lamina;  in 
each  valve,  the  anterior  laminze  often  absent,  and  the  posterior  frequently  close- 
1\'  adjacent  to  the  resilium,  simulating  cartlinals. 
Tertiary  and  recent  faunas. 

Ex.    Erycina  (Fischer),  Kellia,  Myse/la,    Pylhina,   Cyamium,   Lasea,    Lcpton,  Erychiella, 
I.titetina,  Spaniodon,  Fabella,  Sportella,  Entovalva. 

I  have  preferred  the  name  Leptoiiidce  on  account  of  the  uncertainty  at- 
taching to  the  name  Erycina,  which  has  been  so  variously  used.  In  tliis  group 
the  beaks  frequently  exhibit  the  prodissoconch  conspicuously.  The  genus 
Lepton  is  generally  commensal,  and  sometimes  attaches  itself  by  a  byssus  to 
living  crustaceans,  or  lives  in  their  burrows.  Kellia  nestles  in  vacant  Pholad 
burrows,  and  is  often  greatly  distorted  by  growth  in  confined  situations;  Ento- 
valva is  parasitic  in  the  cesophagus  of  Holothurians,  and  its  byssal  apparatus 
has  been  modified  into  a  kind  of  sucker. 

Family  GALEO.MMID^. 

Gills  normal,  subeqiial,  united  behind;  palpi  and  foot  as  in  Leptoiiida;  : 
mantle  edges  closely  united  ventrally,  except  for  the  pedal  opening,  reflected 
permanently  over  a  large  part  of  the  valves,  papilliferous ;  the  adductors  nor- 
mal, subequal  ;  moncecious  ?  marine. 

Shell  without  a  perceptible  epidermis  ;  valves  equal,  free,  widely  gaping 
ventrally,  smooth  or  variably  sculptured  ;  adductor  scars  distant,  oval ;  pallial 
line  simple;  ligament  usually  obsolete;  resilium  internal,  subumbonal  or 
oblique,  attached  to  an  excavated  chondrophore  in  each  valve;  hinge-plate 
hardly  developed ;  laterals  obscure  or  absent ;  one  or  two  cardinal  teeth  in 
each  vaKe  or  none. 

Tertiary  and  recent  faunas. 
Ex.  Sciuli/la,  Galeonima,  Hiiidsiel/a,  Ephippodonta,  ?  Thyteopsis,  ?  Libratula. 

Family  CHLAMYDOCONCHID.E. 

Gills,  palpi  and  foot  as  in  GaleommidcB ,  mantle  thick  and  almost  cartilagi- 
nous, enveloping  the  whole  animal,  superficially  papillose  with  a  very  anterior 
pedal  foramen  ;  incurrent  and  excurrent  orifices  dorsally  situated,  the  posterior 
ventral  surface  continuous;  adductor  muscles  wholly  absent;  moncecious? 
marine. 

Shell  cellulo-crystalline,  without  an  epidermis,  comprising  the  prodisso- 
conch with  narrow,  long  laminar  accretions,  very  small;  valves  wholly  internal, 
not  connected,  contained  in  laterodorsal  separate  capsules,  without  hinge  or 
hinge-plate,  not  attached  to  muscles  or  ligament ;  ligament  absent,  resilium 
separately  encapsuled  between  the  obsolete  valves,  without  function. 

Recent. 
Ex.   Chlamydoco7uha. 
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Through  the  misunderstanding  of  an  ironical  remark  in  the  original  de- 
scription of  this  remarkable  genus,  Dr.  Fischer  was  led  to  suppose  that  the 
writer  regarded  it  as  the  representative  of  a  new  order,  which  was  not  the  case. 
It  is  evidently  the  last  term  in  a  series  beginning  with  forms  like  Lepton  and 
carried  on  by  Galeomina  and  Epliippodonta,  but  the  specialization  has  been 
carried  so  far  that  it  may  well  be  regarded  as  the  type  of  a  distinct  family. 

Family  KELLIELLIDyE? 

Soft  parts  (so  far  as  known)  as  in  Leptonidce,  but  the  mantle  [jlaiii  edged, 
and  contained  wholly  within  the  valves;  moncecious  ?  marine. 

Shell  with  a  periostracum  ;  valves  equal,  free,  closed,  smooth  externally 
with  plain  margins  ;  pallial  line  simple ;  area  obscure  or  none  ;  ligament  ex- 
ternal, parivincular  ;  resilium  external  or  slightly  sunken;  hinge-plate  narrow, 
entire,  with  one  or  two  cardinals,  and  a  single  anterior  lateral  placed  above  the 
anterior  cardinal  tooth. 

Tertiary  and  recent  faunas. 
Ex.  Kelliella,  Liitetia,  Allopagus,  f  Turlotiia. 

These  minute  shells  are  in  need  of  further  study.  Verrill  figures  the 
posterior  adductor  scar  in  Turtonia  as  double ;  if  the  upper  be  regarded  as  a 
pedal  scar  it  will  follow  that  the  pedal  is  larger  than  the  adductor. 

The  Austral  Cyamiiivi  appears  to  belong  elsewhere,  but  conclusions 
regarding  many  of  the  small  forms  here  included  in  the  Lei:)tonacea  must  be 
regarded  as  only  tentative. 

In  1889  I  included  Kelliella  in  the  hocardiidce,  in  the  absence  of  infor- 
mation necessary  for  its  proper  classification,  but  the  teeth  are  as  much  Lep 
tonoid  as  cyclodont,  and  the  general  characters,  if  correctly  stated  in  the  Man-i 
ual,  point  to  its  inclusion  hereabouts. 

i 
C.  Cyclodonta. 

Teeth  arched,  springing  from  below  the  hinge-margin,  with  the  hinge- 
plate  obscure  or  absent. 

Superfamily  CARDIACEA. 

Lobes  of  the  mantle  free  behind  the  siphons,  foot  elongate,  geniculate; 
sculpture  of  the  shell  chiefly  radial ;  cardinal  teeth  conical,  the  lateral  lamina' 
short,  distant  from  the  cardinals. 

Family  CARDIID^. 

Gills  with  a  very  simple  type  of  reticulation,  strongly  plicate,  sometime? 
with  the  outer  limb  much  produced  dorsally;  anal  chamber  completely  cut 
off  from  the  pedal ;  siphonal  septimi  sometimes  much  produced  anteriorly  abovi 
the  gills ;  palps  large,  not  united  distally;  foot  usually  keeled,  with  a  byssa 
sinus,  but  the  byssus  usually  obsolete;  grooved,  capable  of  being  flattened  t( 
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serve  as  a  fulcrum  behind;  mantle  edges  papillose;  pallial  line  simple;  anal 
foramen  with  a  well-developed  valve,  but  no  siphon;  branchial  large,  usually 
complete;  perisiphonal  area  profusely  papillose;  sexes  usually  separate; 
marine. 

Shell  substance  cellulo-crystalline,  with  the  external  layer  more  or  less 
tubular;  with  a  variable  epidermis  ;  valves  equal,  free,  gaping  slightly  behind, 
the  beaks  prosoccelous,  the  margins  usually  serrate  or  radially  striated  ;  adduc- 
tor scars  subequal,  the  pedal  distinct  and  usually  distant ;  ligament  and  resil- 
ium  parivincular,  external,  set  in  a  groove,  short ;  area  obscure;  the  complete 
armature  of  the  hinge  includes  an  anterior  and  posterior  lateral  in  the  left,  and 
two  anterior  and  one  posterior  lateral  in  the  right  valve  (any  or  all  of  which 
may  be  absent),  the  cardinal  formula  is  'fjjxjji.  the  teeth  simple,  smooth,  never 
bifid,  one  cardinal  in  each  valve  usually  persistent,  the  others  inconstant. 

Triassic  to  recent  fauna. 

K\.  Profocardia,  Leptocardia,  Cirdium,  Fragtim,  Caidissa,  Lophocardiuni,  Hemicaidiutn, 
Papyridea,  Liocardium,  Serripes,  ? Didacna. 

In  Hcniicardiuin  biangulatuui  the  branchial  siphon  is  incomplete  below. 
Ill  the  details  of  the  peripheral  anatomy  this  group  is  very  variable.  One  of 
the  fossil  forms  is  described  as  having  the  ribs  of  the  shell  perforated  with  rows 

■f  small  holes  leading  to  the  interior  of  tubular  spines  [Ethinocardiitiii),  but  it 

-  probable  these  did  not  communicate  with  the  exterior. 

Family  ADACNID^. 

Like  Cardiida:,  but  with  long  united  siphons,  a  short  compressed  foot,  the 
Hicll  thin,  with  a  pallial  sinus  and  obsolete  hinge  armature;  living  in  brackish 
nr  fresh  water. 

Tertiary  and  recent  faunas. 
Kx.  Adacna,  Limnocardium,Arcicardiuin. 

This  group  has  only  recently  diverged  from  the  preceding  family,  with 
which  the  fossils  unite  it  by  gradations.  It  is  interesting  to  note  how  fre- 
quently, in  the  descendant  of  short-siphoned  marine  forms,  the  modifications 
fitting  it  for  life  in  fresh  or  brackish  water  include  long  and  more  or  less 
united  siphons ;   as  in  the  case  of  Dreissensia,  Cyrenella  and  Adacna. 

Superfamily  TRIDACNACEA. 

Soft  parts  rotated  forward  nearly  180°  with  relation  to  the  valves  as  com- 
pared with  normal  Pelecypods,  the  anterior  adductor  wanting,  and  the  poste- 
rior nearly  central  in  the  shell  ;  cardinal  teeth  lamellar,  oblique. 

Family  TRIDACNID^. 
Gills   deeply  plicate,  the  exterior   limb   smaller,  not  dorsally  directed  nor 
appendiculate,  united  behind  ;  palpi  as  in  Cardlidce ;  foot  small,  short,  byssifer- 
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ous,  the  pedal  retractors  attached  to  the  shell  behind  the  adductor ;  mantle 
edges  papillose,  united  except  for  the  siphonal  and  pedal  foramina ;  pallial  line 
simple ;  anal  and  branchial  foramina  ventrad  of  the  beaks,  distant  from  each 
other,  not  tubular,  the  anal  with  a  valve;  pedal  foramen  directly  in  front  of  the 
beaks,  apparently  (but  not  morphologically)  dorsal ;  dioecious,  marine. 

Shell  very  densely  porcellanous,  with  no  visible  epidermis  ;  valves  equal, 
free,  with  a  byssal  gape,  radially  sculptured,  with  serrate  margins  and  proso- 
coelous  beaks  ;  ligament  and  resilium  as  in  CardiidcB  :  hinge  with  a  single 
oblique  cardinal  in  each  valve,  a  single  posterior  lateral  in  the  left  and  two  in 
the  right  valve. 

Eocene  to  recent  fauna. 
Ex.  Tridacna,  Hippopus,  Byssocardinm,  Lithocardimn. 

Neumayr  confused  the  large  pedal  muscles  of  Tridacna  with  the  adduct- 
ors, and  erroneously  concluded  that  there  were  two  adductors  ;  though  it  is 
probable  that  the  pedal  muscles,  which  are  strongly  knit  together,  assist  to 
some  e.xtent  in  closing  the  valves.  In  Tridacna,  which  is  practically  sessile 
by  its  large  byssus,  the  foot  is  obsolete  and  the  pedo-byssal  scars  enormous. 
In  Hippopus,  which  is  free,  the  foot  is  larger  and  the  pedal  scar  inconspicuous, 
showing  how  much  special  function  modifies  such  characters. 

Superfamily  ISOCARDIACEA. 

Lobes  of  the  mantle  closed,  except  for  the  pedal  and  siphonal  openings, 
smooth,  double-edged;  foot  short,  compressed;  sculpture  of  the  shell  faint  or 
concentric ;  cardinal  teeth  lamellar,  parallel  with  the  hinge-margin. 

Family  ISOCARDIID^. 

Gills  as  in  drw-^////;;/,  palpi  small,  not  united  distaliy ;  foot  short,  keeled, 
compressed,  grooved,  with  a  byssal  apparatus ;  pallial  line  simple ;  anal  fora- 
men without  a  conspicuous  valve,  branchial  larger,  complete,  both  papulifer- 
ous, not  produced  into  siphons ;  dioecious,  marine  in  shallow  water. 

Shell  substance  cellulo-crystalline,  the  external  layer  not  tubulate,  with 
a  marked  epidermis;  valves  equal,  free,  rotund,  completely  closed,  with  plain 
margins  and  prominent  prosogyrous  beaks;  adductor  scars  subequal ;  pedal 
scar  adjacent;  area  not  distinctly  limited;  ligament  and  resilium  external, 
parivincular,  set  in  a  deep  groove,  continuous  to  the  beaks  ;  the  complete 
armature  of  the  hinge  comprises  an  inconstant  posterior  lateral  in  each  valve, 
and,  rarely,  an  anterior  lateral  close  to  the  cardinals;  cardinal  formula 
Koiol'  ^^^  teeth  lamelliform  and  very  variable  in  details  of  form. 

Jurassic  to  recent  fauna. 
Ex.   CHsocolus,  Isocardia,  Meiocardia,  ?  Vesicomya. 

The  peculiarity  of  the  cardinal  teeth  is  not  the  result  of  torsion  following 
the  gyrate  beaks,  for  in  Callocardiidu:,  where  the  beaks  are  short  and  the  liga- 
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iiieiit  not  divided,  the  teeth  are  of  the  same  character.  Many  Pelecypods 
having  no  intimate  relations  to  hocardia  have  been  referred  to  this  family  by 
Paleontologists,  on  the  ground  that  they  have  gyrate  umboncs.  Most  of  these 
belong  to  the  Veniellidce  and  other  diverse  groups. 

Family  CALLOCARDIID^. 

Gills  subfoliobrancliiate,  with  an  inner  and  outer  direct  and  reflected  lami- 
na, with  a  non-reticulate  structure  of  fleshy  transverse  lamelije,  ribbon-like, 
united  by  their  insertion  at  the  stem  and,  distally,  by  a  fibrous  band  connecting 
the  tips  of  the  lamellae  and  making  an  edging  to  the  lamina  as  a  whole  ;  foot 
short,  with  a  flattish  sole  in  front,  behind  produced  and  rounded  ;  with  a  byssog- 
enous  gland  but  no  byssus ;  pallial  line  more  or  less  sinuated  ;  margin  of  the 
mantle  more  or  less  papillose,  with  developed  separate  siphons,  otherwise  as 
in  Isocardiidce ;  abyssal,  marine. 

Shell  as  in  Isocardiida,  but  with  low  and  inconspicuous  beaks,  the  valves 
more  elongated,  and  the  lunule  delimited  by  a  sharp  groove;  cardinal  formula 
I-  010  ijj^i 

1!    10  10  10- 

Recent,  in  deep  sea  ;  probably  also  Tertiary. 

E.\.  Callocardia,  Callogonia. 

In  Callogonia  there  is  a  deep  sinus  in  the  pallial  line,  and  a  distinct  anteri- 
or lateral  close  to  the  cardinal  teeth.  The  structure  of  the  gill  in  these  abyssal 
forms  is  totally  different  from  that  of  the  shallow-water  IsocardiidcB.  It  is  pos- 
sible that  the  subfoliobranchiate  type  may  be  found  to  occur  in  other  abyssal 
forms,  since  the  gill  of  the  abyssal  Euclroa  is  in  many  respects  analogous. 

D.  Teleodonta. 
The  most  perfected  type  of  modern  teeth,  to  which,  in  addition  to  the  nor- 
mal (loioi)  cardinal  series  of  the  ordinary  Teleodesmacea,  is  added,  in  the 
most  .specialized  types  {Veiieridce,  MactridcB),  either  a  roughened  area  {Venus), 
a  series  of  extra  cardinals  [Tiveld),  or  accessory  lamellte  (jSIactrd),  rendering 
the  hinge  more  efficient,  or  complicated.  The  hinge  characters  of  the  less 
specialized  forms  hardly  differ  from  the  Diogenodonta,  but  they  are  grouped 
here  on  account  of  their  obvious  affinities,  as  shown  by  other  characters. 

Superfamily  VENERACEA. 
Teleodonts  with  normal  gills  united  to  form  a  complete  anal  chamber,  the 
mantle  lobes  free  behind  the  siphonal  region,  subsqual  adductors,  an  external 
parivincular  ligament  seated  in  a  groove,  and  the  shell  substance  densely  cellulo- 
crystalline  with  inconspicuous  epidermis.  The  aorta  has  frequently  a  post- 
ventricular  dilation.  Complete  hinge  formula  ^j  \  ,  ^  o  x  o  id^i  o  i.Tl'  of  which  a 
large  part  is  usually  deficient. 
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Family  VENERID.^.. 

Outer  gills  smaller,  frequently  with  a  dorsal  appendix;  palpi  moderate, 
free  behind  ;  foot  compressed,  keeled,  short,  in  the  typical  forms  not  grooved 
or  byssiferous ;  mantle  edge  duplex,  papillose  ;  siphons  developed,  naked, 
moderately  long,  united  more  or  less,  with  papillose  orifices,  the  anal  with  a 
distal  valve,  the  branchial  larger  with  a  small  curtain  valve  proximally ;  di- 
oecious, marine. 

Valves  equal,  free,  closed,  with  prosogyrous  beaks,  variably  sculptured, 
with  the  margins  more  or  less  dentate,  except  in  the  smooth  species  ;  adductor 
scars  peripheral,  pedal  distant ;  pallial  sinus  more  or  less  sinuated  ;  area  very 
distinct ;  resilium  usually  external,  embraced  by  the  ligament ;  hinge-plate  de- 
veloped ;  formula  of  the  cardinals  usually  it^oTo  i  o  r  with  a  single  obsolete 
lateral  in  one  valve,  the  cardinals  frequently  bifid,  usually  radially  disposed  and 
subequal  in  size,  except  the  posterior  left  one,  which  is  often  obsolete  or  obscure ; 
supplementary  cardinals  or  rugosities  are  present  in  specialized  forms. 

Jurassic  to  recent  fauna. 

The  family  must  be  divided  into  at  least  four  subfamilies,  as  follows  : 

Veiierince ;  typical,  with  produced  siphons,  not  byssiferous,  the  young  not 
retained  within  the  mother  after  leaving  the  egg. 

Ex.   Prono'ella,    Cyprimeria,   Dosinia,  Cyclina,  Lucinopsis,   Meretrix,    Tivela,   Grale/upia, 
Sutielia,   dementia,  Venus,   Vetieriglossa,  etc. 

Circiuce ;  with  separate  short   siphons,  correlative   nearly  simple  pallia! 
line,  subinternal,  partially  amphidetic  resilium,  and  compressed  beaks. 
E.\.  Piychomya,   Circe,  Gouldia. 

Tapetince ;  with  long  but  partly  separated  siphons,  a  developed  byssus, 
at  least  in  the  young;  hinge  with  no  lateral  teeth,  otherwise  like  VeiicriiiCB. 
Ex.  Baroda,  Venerupis,  Tapes,  Saxidomus,  Liocyma. 

Gemtnin(B  ;  minute  shells,  with  more  or  less  separated  siphons,  no  byssus, 
and  obsolete  lateral  lamin^t- ;  sheltering  the  nepionic  young  within  the  cavity  of 
the  mother. 
Ex.   Gemma,  Paraslar/e,  Psephis. 

Much  still  remains  to  be  learned  about  the  anatonn-  of  the  different  forms 
of  VeneridcE  and  the  above  arrangement  is  tentative. 

Family  PETRICOLIDyF:. 

Animal  resembling  Tapes,  with  long  siphons  united  only  near  the  base, 
not  byssiferous,  the  outer  reflected  limb  of  tlie  gill  with  an  aj)pen(lix  ;  ])allial 
line  sinuated  ;  dioecious,  marine,  chiefly  boring  animals. 

Valves,  when  not  distorted,  equal,  free,  somewhat  gaping  behintl,  radiately 
sculptured  with  plain  margins  and  incon.spicuous  beaks;  posterior  adductor 
scar  larger  than  the  anterior;  pedal  narrow,  elongated,  distinct;  ligament  aiid 
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resiliuin  external ;  area  obscure  or  not  defined  ;  hinge  without  lateral  laminze, 
with  two  or  three  small,  usually  bifid,  radial  cardinal  teeth  in  each  valve. 

Cretaceous  to  recent  fauna. 
E.t.  Pelricola,  Choristodon,  Naranaio. 

Family  GLAUCOMYID^E. 

Lil-ce  Pctricola,  but  with  the  siphons  united  to  their  ends  ;  the  foot  small, 
J  not  byssiferous  ;  the  mantle  edges  smooth,  united,  so  as  to  leave  but  a  niode- 
ii    rate  pedal  foramen  ;  dioecious,  estuarine  or  fluviatile  in  habit. 

Shell  with  a  distinct  epidermis  ;  valves  subelongate,  with  low  beaks,  more 
or  less  gaping  behind,  smooth,  with  plain  margins  ;  anterior  adductor  scar 
narrow,  posterior  one  rounded,  pedal  distinct  ;  ligament  and  resilium  e.vtenial, 
parivincular,  set  upon  nymphs  ;  area  obscure  or  none  ;  hinge-plate  narrow, 
without  lateral  laminae  ;  with  three  radiating  cardinal  teeth  in  each  valve,  the 
central  bifid,  or  the  left  posterior  cardinal  may  be  absent. 

Recent. 
Ex.   Glaitcontya,   Tanysiphon. 

Superfamily  TELLINACEA. 

Siphons  distinct  to  their  bases,  usually  long  ;  pallial  line  sinuate  ;  ligament 
external,  seated  on  nymphs  ;  hinge  with  normally  an  anterior  and  posterior 
lateral  in  each  valve,  two  radial  cardinals,  of  which  the  anterior  is  usually 
bifid  and  somewhat  pedunculated,  and  the  posterior,  as  well  as  the  laterals, 
often  obsolete. 

Family  TELLINID^. 

Gills  small,  very  posterior,  not  plicate,  the  outer  limb  dorsally  directed, 
•  nietimes  without  a  reflected  lamina,  or  even  obsolete  ;  palpi  very  large, 
mure  or  less  united  behind  ;  the  anterior  palps  sometimes  with  antenna-like 
projections  in  front  ;  byssal  apparatus  obsolete  ;  foot  compressed,  short,  not 
grooved,  sometimes  capable  of  being  flattened  ventrally  for  use  as  a  fulcruni  : 
mantle  margins  duplex,  with  papillose  edge,  open  between  tlie  pallial  sinus 
and  the  anterior  adductor  ;  siphons  long,  unequal,  naked,  retractile,  with 
papillose  orifices,  the  branchial  without  a  curtain  valve  ;  the  pallial  sinus  deep, 
discrepant  in  the  opposite  valves  ;  dicecious,  marine. 

Shell  substance  cellulocrystalline,  with  an  inconspicuous  epidermis  ;  valves 
slightly  unequal,  free,  rounded  in  front,  more  or  less  rostrate,  oblique  and  gap- 
ing behind,  compressed,  usually  with  smooth  margins,  low  beaks  and  variable, 
chiefly  concentric  sculpture  ;  anterior  adductor  .scar  larger,  frequently  irregular  ; 
pedal  distinct ;  one  or  two  i.solated  small  scars,  made  by  attachments  of  the  mus- 
cles of  the  mantle,  frequently  visible  near  the  ventral  posterior  termination  ot 
tlic  pallial  sinus  ;  resilium  embraced  in  the  ligament,  subexternal ;  area  narrow, 
nail,  covered  with  a  dark  epidermis,  or  frequently  obsolete  ;  hinge  plate  narrow, 
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anterior  lamina  approximate,  posterior  more  distant  from  the  cardinals,  when 
present ;  cardinal  teeth  small. 
Jurassic  to  recent  fauna. 
Ex.   Tellina,  Tellidora,  Slrigilla,  Gaslrana,  Macoma,  Capsa,  etc. 

Family  SEMELID.-E. 

Resembling  TellinidcE,  but  with  the  resilium  internal,  often  on  a  distinct 
chondrophore,  and  with  the  laterals,  when  present,  stronger  and  less  distant. 

Tertiary  to  recent  fauna. 
Ex.  Semele,  Scrobicidaria,  Abra,  Ciimingia,  Theora,  'Soiileyetia,  Eudopleura,  ?Oedalina. 

Family  PSAMMOBIID^. 

Resembling  Tellinida,  but  with  the  gills  plicate,  the  outer  direct  and  re- 
flected  limb  ventrally  directed  ;  the  palpi  smaller  in  proportion  to  the  gills. 

Shell  as  in  Tellinida,  but  usually  more  equivalve  and  less  twisted,  with 
more  conspicuous  epidermis,  broader  hinge-plate  and  more  conspicuous 
nymphs,  a  wider  posterior  gape,  absence  of  lateral  laminte  on  the  hinge  and 
the  cardinals  sometimes  reaching  three  in  one  valve ;  the  ligament  is  external 
and  conspicuous,  and  there  is  no  defined  area. 

Tertiary  to  recent  fauna. 
Ex.  Pliorhytis.  Asaphis,  Psaminobia,  Hialula,  Sanguinolaria,  Elizia,  Helerodonax. 

Family  DONACID/E. 

Resembling  Psammobiid(2 ,  but  with  shorter  and  stouter  siphons,  smaller 
palpi,  and    proportionately   larger  gills,  which  are  united  behind  and  to  the  si- 
phonal  septum  forming  a  complete  anal  chamber ;  foot  very  large,  compressed  | 
and  sharp  edged,  not  byssiferous ;  dioecious,  marine. 

Valves  equal,  free,  subtrigonal,  usually  closed,  solid  ;  outer  surface  and  inner  ' 
margins  smooth  or  radially  sculptured,  the  posterior  end  usually  sliorter  and 
obliquely  subtruncate  ;  pallial  sinus  similar  in  both  valves  ;  resilium  subinter- 
nal,  sometimes  amphidetic  ;  ligament  short,  external,  seated  in  a  deep  groove, 
opisthodetic  ;  hinge-plate  moderately  developed,  with,  usually,  a  posterior  and 
anterior  lateral  in  the  riglit  and  corresponding  sockets  in  the  opposite  valve ; 
cardinal  formula  'jnrrri'  '■'^'-"  ■''''■ongest  cardinal  tooth  often  bifid. 

Liassic  to  recent  fauna. 
Ex.  hodonta,  Oncophora,  ?  ligeria,  Donax,  Iphigenia. 

The  resilium  is  chiefly  opisthodetic  and  subinternal,  but  some  of  the 
large  species  have  a  small  segment  of  the  resilium  separate  from  the  rest,  wholly 
internal  and  in  front  of  the  beaks.  This  is  due,  perhaps,  to  the  excessive  um- 
bonal  concentration  of  the  hinge  elements  and  may  be  noted  also  in  some  spe- 
cies of  Circe.  I  regard  it  as  a  secondary  adaptation  and  not  an  archaic  reten- 
tion. Helerodonax,  by  its  anatomy  as  well  as  its  shell  characters,  is  better 
placed  in  Psainmobiidce .     The  typical  Donaces  date  only  from  the  later  Eocene. 
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Superfamily  SOLENACEA. 

Dwellers  iti  soft  bottom,  narrow,  elongated,  modified  for  burrowing,  with 
anterior  and  posterior  ends  both  gaping;  foot  elongated,  distally  modified  to 
serve  as  a  piston  or  stilt  within  the  burrow  ;  aorta  with  postventricular  dila- 
tion ;  hinge  without  lateral  laminae. 

Family  SOLENID^E. 

Gills  plicate,  prolonged,  normal,  with  the  lamina-  appendiculate  in  front, 
arising  between  the  united  palpi,  behind  the  foot  joined  to  the  siphonal  septum, 
but  not  to  each  other;  palpi  large,  united  and  produced  into  points  behind, 
simple  in  front ;  foot  long,  subcylindric,  clavate,  often  with  a  flattened  oblique 
anterior  surface,  serving  as  a  stilt;  mantle  lobes  united  ventrally,  rarely  with  a 
small  ventral  foramen,  more  or  less  papillose  ;  siphons  usually  papillose,  naked, 
\  ariable  in  length  and  in  amount  of  separation  ;  adductors  thin,  long,  flat,  dor- 
sally  e.xtended  ;  dioecious,  usually  marine  or  estuarine. 

Shell  substance  as  in  Tellina,  but  the  external  layer  showing  its  cellular 
structure  more  clearly;  with  a  pronounced  epidermis;  valves  equal,  free, 
isually  truncate  at  both  ends,  and  more  or  less  inequilateral,  with  low  beaks, 
smooth  margins,  smooth  or  feebly  sculptured,  not  rostrate  ;  adductor  scars 
narrow,  elongate,  dorsally  distributed,  pedal  distinct ;  pallial  sinus  small  in 
species,  with  anterior  umbones  and  vice  versa  ;  ligament  and  resilium  external, 
parivincular,  seated  on  nymphs  ;  area  obscure  or  none  ;  hinge-plate  hardly 
developed  ;  hinge  often  with  a  thickened  ray  crossing  the  valves  and  serving 
as  a  buttress;  cardinals  varying  from  one  to  four  in  each  valve,  usually  a  single 
slender  radial  laminar  cardinal  in  the  right,  and  two  in  the  left  valve  ;  with  or 
^without  one  or  two  placed  parallel  with  the  hinge  margin,  simulating  laterals; 
radial  teeth  usually  more  or  less  pedunculated,  rarely  bifid. 

Devonian  to  recent  fauna. 
E.\.  Paltsosolen,    Leptoso/en,    Ensis,   Solen,  CiUUllus,    Pkaius,    Pharella,  Siliqiia,  Tage/us, 
Solecurtus,  Novaculina. 

The  Silurian  forms,  heretofore  referred  to  this  family,  do  not  seem  to  be- 
long to  it,  but  Palceosolen,  Hall,  seems  almost  indistinguishable  from  some 
modern  forms.  The  species  of  this  family  are  mostly  much  modified  for  a 
special  mode  of  life,  hence  the  variability  in  certain  features,  such  as  the  si- 
phons, foot,  and  fermature  of  the  mantle  lobes.  Novaculina  has  been  natural- 
ized in  fresh  water,  and  Tagelus  appears  to  prefer  estuaries. 

The  group  has  long  been  associated  with  the  Myacea  on  account  of  their 
common  adaptive  characters,  but  there  can  be  little  doubt  that  its  situation  here 
is  more  in  accordance  with  its  relations. 

Superfamily  MACTRACEA. 

Resilium  internal,  seated  on  chondrophores  ;  left  cardinal  tootli  bifid,  fit- 
ting below  the  two  right  cardinals,  which  arc  more  or  less  joined  together 
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dorsally.     Inner  wall  of  the  mantle  behind  the  siphons   exhibiting  a  laminar 
sense-organ  ;  aorta  with  postventricular  dilation. 

Family  MACTRID.-E. 

Gills  plicate,  normal,  the  outer  reflected  lamina  usually  with  a  dorsal  ex- 
tension, united  behind  and  to  the  septum,  forming  a  complete  anal  chamber; 
palps  large,  partly  united  behind  ;  foot  large,  compressed,  keeled,  without 
groove  or  byssal  sinus  ;  mantle  margin  smooth,  duplex,  more  or  less  united 
ventrally  ;  siphons  well  developed,  usually  with  an  epidermal  tunic,  internally 
the  branchial  has  an  obsolete  curtain  valve,  the  sensory  lamella  running  long- 
itudinally on  the  inner  surface  of  the  mantle  ;  adductors  peripheral,  subequal ; 
dioecious,  marine. 

Shell  porcellanous,  with  an  obvious  epidernns,  usually  rounded-triangular, 
with  smooth  or  concentrically  sculptured  surface,  smooth  margins  and  prom- 
inent prosogyrous  beaks  ;  valves  equal,  free,  usually  with  a  slight  posterior 
gape;  area  not  limited ;  ligament  variably  external  or  internal;  resilium  con- 
necting subtriangular  chondrophores  usually  excavated  out  of  the  hinge-plate, 
rarely  with  a  prop  or  buttress;  hinge  plate  well-developed,  with  normally 
an  anterior  and  posterior  lateral  in  the  left,  received  into  sockets  or  paired 
lamiiKB  in  the  right  valve,  or  obsolete  ;  cardinals  in  the  right  valve  two,  with 
their  dorsal  edges  usually  soldered  together,  arid  one,  bifid  or  deltoid  in  the 
left,  fitting  below  the  former,  a  delicate  accessory  lamella  often  present  in  either 
valve,  or  all  may  be  more  or  less  obsolete. 

Cretaceous  to  recent  fauna. 

This  group  is  so  large  and  its  e.xtrcmes  so  variable  that  it  is  best  divided 
into  subfamilies  as  follows  : 

Mactrinee,  Typical.     Ex.   Cymbophora,  Mactra,  Mactrella,  3/actto/oma,  Sf>isula,  Scliizodes- 

ma,  Mitlinia,  Rangia. 
Pleropsidirtie ;  Picropsis,  Lahiosa,  Ra'ela,   Ra'etella. 
Lii/iariiiia; ;  Eastonia,  Slandella,  Heterocardia,  Tresiis,  Lulraria. 
Zenatiiva ;  Zenalia,  Resania,  Darina. 
?  Anatinellina:  ;  Analinelta. 

F"amilv  PCARDIIJIDyE. 

Anatomy  unknown.  Shell  cordiform,  with  prominent  prosogyrous  beaks, 
small,  thin,  radially  sculptured ;  posterior  adductor  scar  impressed  upon  a  radi- 
al myophoric  lamina,  the  anterior  scar  elongateil,  the  pallial  line  not  sinuatcd; 
ligament  external,  seated  on  nymphs  ;  resilium  internal,  connecting  projecting 
chondrophores;  hinge  without    laterals,  but  the  cardinal  teeth  as  in  Mactra. 

Tertiary  to  recent  fauna. 

Ex.    Cardilia. 

Family  MFSODESMATIDyE. 

Anatomical  features  resembling  Macira,  but  with  the  siphons  naked  and 
not  imited. 
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Shell  .solid  and   heavy,   usually  donaciform,  with  erect  or  opisthogyrate 
beaks,  otherwise  as  in  Mactrida; ;  direcious,  marine  or  estuarine. 
Tertiary  to  recent  fauna. 
The  group  may  be  dix'ided  into  three  subfamilies  : 

UiSodesina/iii{S ;  Ex.   M.ictrofisis.  Ataclodea.Mesodesma,  Donacilla,   Taria,  Paphies. 
^iivilnKc;  Ex.  Davila,  Anapetla. 
Lrvi/iime  ;  Ex    Ei'vilia,  Cacella. 

E.  Asthenodonta. 
Hinge  often  essentially  Mactroid,  but  usually  degenerate  or  obsolete,  owing 
to  modifications  due  to  the  burrowing  habit.    These  secondary  adaptive  modi- 
fications have  led  to  the  association  of  the  following  types  with  the  genetically 
distinct  Anomalodesinacea,  which  also  exhibit  them  and  for  the  same  reason. 

Superfamily  MYACEA. 

Burrowing,  long  siphoned,  frequentl)?  inequivalve  Pelecypods,  usually  with 
tlie  mantle  lobes  largely  united  below,  more  or  less  united  siplions  and  degen- 
erate hinge  apparatus. 

Family  MYACID.'E. 

Gills  normal,  plicate,  usually  not  extended  into  the  cavity  of  the  branchial 
Mjihon,  united  behind  and  forming  an  anal  chamber  ;  palpi  large,  more  or  less 
united  behind  ;  foot  small,  grooved,  byssiferous  when  young,  but  not  in  the 
adult ;  mantle  edges  smooth,  thick,  duplex,  largely  united  ;  siphons  united, 
with  a  horny  tunic,  not  wholly  retractile ;  no  sensory  lamina  behind  the 
branchial  foramen  ;  anal  end  of  the  rectum  free  ;  dioecious,  marine. 

Shell  substance  cellulo-crystalline,  earthy,  with  a  conspicuous  epidermis; 
valves  unequal,  more  or  less  elongate,  rounded  in  front  and  gaping  behind  ; 
adductor  scars  subequal ;  pallial  line  sinuated  ;  shell  margins  plain  ;  area  obso- 
lete or  none  ;  ligament  and  resilium  internal,  opisthodetic,  attached  in  the  left 
live  to  a  projecting  chondrophore,  merging  with  the  dorsal  margin  behind,  and 
1.1  the  right  valve  to  an  inconspicuous,  usually  subumbonal,  chondrophore  ; 
hinge  edentulous. 

Tertiary  and  recent  fauna. 
Ex.   Mya,  Cryploniya,  Platyodon,  Sphenia,    Tugonia. 

Sphenia  retains  the  byssus  when  adult  and  is  a  nestler,  the  others  are 
burrowers  ;  in  Tugonia,  of  which  the  anatomy  is  unknown,  the  chondrophore 
ot  the  right  valve  is  well  developed. 

Family  CORBULID/E. 
Gills  short,  arranged  as  in  Mya  ;  foot  compressed,  grooved,  often  byssifer- 
ous ;  mantle  edge  papilliferous,  largely  united  ventrally  ;  siphons  short,  united, 
with  papilliferous  tips,  naked,  wholly  retractile;  anal  end  of  rectum  .sessile; 
dioecious,  marine  or  estuarine,  rareh'  fluviatile. 
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Shell  small,  but  much  as  in  Mya,  but  the  pallia!  sinus  feeble  or  obsolete; 
the  ligament  usually  subexternal,  separated  from  the  resilium,  which  is  inter- 
nal, alivincular  and  amphidetic  ;  the  chondrophore  is  received  into  a  socket  of 
the  opposite  valve,  not  merged  with  the  valve  margin ;  hinge  with  one  or  two 
subumbonal  projecting  teeth,  and  rarely  obscure  traces  of  laterals  ;  the  poste- 
rior gape  inconspicuous. 

Triassic  to  the  recent  fauna. 

Ex.  Paramya.  ?  Pleiiromya,  Coibii/amcUa,  Coibulomya,  Anisolliyiis,   Himclla,  Bolhrocor- 
bula,  Corbula,  Erodona,  ?  Basterolia. 

The  Cretaceous  Corbiilamella  has  an  anterior  myophore  ;  Bastcrotia  is  ex- 
ceptional in  having  the  ligament  external,  on  distinct  nymphs,  but  may  not 
belong  to  this  family.  The  most  salient  shell  character  of  this  group  is  the 
strong  dentiform  proce.ss  in  front  of  the  chondrophore. 

Family  SAXICAVID/E. 

Resembling  Mj'a,  but  the  gills  extended  into  the  ca\'ity  of  the   branchial 
siphon;    foot    small,  digitiform,  grooved,   byssiferous  when    young;    siphons    ' 
united,  not  wholly  retractile,  generally  tunicate;    mantle  lobes   smooth-edged,    i 
largely  united  (sometimes  with  an  opisthopodial  orifice  ?)  ;  dicecious,  marine. 

Shell  substance  as  in  Mya  ;  epidermis  conspicuous  ;  valves  equal,  free,  rude, 
and  often  irregular,  more  or  less  elongated  and  gaping,  not  fully  covering  the 
animal  ;  adductor  scars  often  irregular,  the  pallial  line  discontinuous  or  irregu- 
lar, the  sinus  distinct ;  shell  margins  smooth  ;  area  obsolete  ;  ligament  and  resil-    | 
ium   external,  parivincular,  seated   on   strong   nymphs,  sometimes  widely  ex-    | 
tended  ;  hinge  without  laterals,  with  few  feeble  or  obsolete  subumbonal  cardinals,    j 

Cretaceous  to  recent  fauna.  J 

Ex.  G/ycimeris,  Saxicai>a,  ?  Cyrtodaria. 

Hancock  refers  to  an  opisthopodial  orifice  in  "  Panopea,"  but  I  have  found 
none  in  P.  generosa  Gld.  In  Cyrtodaria  the. pedal  orifice  is  anterior,  the  hinge 
edentulous,  and  the  epidermis  leathery,  while  the  others  have  a  ventral  pedal 
orifice,  obscure  hinge-teeth,  and  a  papery  epidermis. 

Family  GASTROCH^ENID^? 

Gills  as  in  Saxicavida:,  prolonged  into  the  branchial  siphon  ;  foot  digitiform, 
small,  not  grooved  or  byssiferous  ;  mantle  edges  thick,  smooth,  united,  with  a 
small  pedal  foramen;  siphons  naked,  united,  not  wholly  retractile ;  dicecious, 
marine. 

Shell  substance  as  in  Saxicava ;  valves  equal,  widely  gaping  in  front; 
adductor  scars  unequal,  the  anterior  smaller;  pallial  sinus  deep,  margins  sim- 
ple*; area  none;  ligament  and  resilium  external,  parivincular;  hinge  with  a  sin- 
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i;le  obsolete  cardinal,  or  wholly  edentulous  ;  animal  frequently  forming  an  ex- 
ternal protective  tube  to  supplement  its  burrow,  but  to  which  it  is  in  no  way 
attached. 

?  Permian,  Triassic  to  recent  fauna. 
Ex.   Gastrocha:na,  Rocellaria,  Fistulana,  Spengleria,  Cucurbitula. 

This  group  stands  between  the  Myacea  and  the  Adesmacea,  verging  on 
the  latter.  Many  of  its  characters  are  adaptive  and  are  repeated  in  the  En- 
siphonacea,  but  morphologically  its  relations  to  SaxicmndcB  seem  close. 

Superfamily  ADESMACEA. 

Gills  with  direct  and  usually  reflected  laminje,  long,  united,  extended  into 
the  branchial  siphon  ;  posterior  adductor  usually  in  front  of  the  visceral 
ganglion,  anterior  adductor  external  to  the  cavity  of  the  valves,  exerted  in  a 
contrary  sense  to  the  posterior  muscle ;  hinge-margin  reflected,  edentulous  ; 
ligament  obsolete;  a  myophoric  process  extending  freely  into  the  valve  from 
the  subumbonal  cavity. 

Family  PHOLADID/E. 

Gills  not  fused  in  the  median  line,  extending  well  forward  into  the  oral 
region,  palpi  large,  partly  supported  by  the  styloid  myophore ;  foot  large, 
modified  in  front  as  a  triturating  organ  ;  behind  usually  grooved  but  not  bys- 
siferous ;  mantle  lobes  united  except  for  the  pedal  orifice,  smooth  or  papillose, 
duplex  at  the  margin,  the  inner  fold  conspicuous;  anterior  adductor  covered 
by  tiie  mantle  and  often  by  accessory  shell}'  deposits  ;  siphons  united  to  their 
ends,  naked  or  tunicate,  without  "  pallets,"  largely  retractile  ;  dicecious,  marine, 
boring  in  hard  or  solid  substances, 

Shell  cellulo-crystalline,  with  a  thin  epidermis  ;  valves  more  or  less  gap- 
ing in  front  and  behind,  with  inconspicuous  beaks  and  reticulate,  often  spinose 
sculpture,  but  not  colored;  in  the  adult  supplemented  by  accessory  shelly 
pieces,  always  attached  to  the  valves,  but  not  by  an  exterior  shelly  tube  like 
that  of  Gastrochmnidce  ;  the  antero-dorsal  margins  more  or  less  extensively 
reflected,  the  postero-ventral  approximated ;  pallial  line  sinuated  ;  area  none; 
ligament  and  resilium  usually  absent,  an  obsolete  remnant  of  resilium  and 
chondrophore  sometimes  present  in  the  left  valve. 

Carboniferous  to  recent  fauna. 

Ex.   Turniis,  Pholas,  Zirphcsa,   Talona,  Pholadidea,  Jouamielia,  Xylophaga,  Martesia,  Par- 
apholas,  Teredina,  etc. 

Family   TEREDINID/E. 

Pedal  ganglia  obsolete,  the  visceral  behind  the  posterior  adductor;  ven- 
tricle of  the  heart  ventral  and  posterior  to  the  rectum,  elongate,  with  a  single 
anterior  aorta  (equivalent  to  a  fusion  of  the  two  aortas  of  ordinary  forms) ;  gills 
fused  in  the  median  line,  with  direct  but  not  reflected  laminae,  the  external  limb 
reduced,  situated  behind  the  viscera  and  extended  into  the  branchial  siphon; 
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palpi  normal,  not  united  behind  ;  foot  ludiinentaiy,  not  grooved  or  byssifeious  ; 
siphons  greatly  prolonged,  united  nearly  to  their  ends,  naked,  bearing  distally 
a  pair  of  calcareous  shields  or  "  pallets,"  moved  by  a  special  set  of  muscles; 
mantle  edges  smooth,  united,  except  at  the  pedal  foramen  ;  anterior  adductor 
degenerate,  attached  on  the  anterior  edges  of  the  valves  and  covered  only  by 
the  mantle  ;  dioecious,  the  larval  young  retained  for  a  time  within  the  branchial 
cavity  of  the  parent :  boring,  chiefly  in  wood ;  usually  marine,  rarely  fluviatile. 

Shell  much  reduced,  equivalve,  auriculate,  widely  gaping,  the  valves  ap- 
posited  ventrally  only  on  the  surface  of  a  parietal  tubercle  ;  adductor  scars  un- 
equal, the  anterior  marginal,  very  small ;  pallial  line  coincident  with  the  \alve 
margins  ;  a  styloid  myophore  projecting  from  the  cavity  of  the  beaks  ;  mantle 
secreting  a  calcareous  lining  to  the  burrow;  pallets  variable  in  form,  the  valves 
without  attached  accessory  shelly  plates;  area  none,  hinge-margin  reflected, 
edentulous,  the  ligament  absent  or  obsolete. 

Carboniferous  ?     Jurassic  to  recent  fauna. 
Ex.    Teredo.  Calobates,  Seplaria,  Xy/otrya,  Naiisi/oria. 

A  species  of  this  group  has  been  found  in  the  Ganges,  and  aimthcr  in  the 
Zambesi,  in  perfectly  fresh  water,  hundreds  of  miles  from  the  sea.  The  paleo- 
zoic species  are  known  only  by  burrows,  which  are  of  somewhat  doubtful 
origin. 


In  conclusion  the  reader  is  rennnded  that  this  sunmiary  represents  not 
the  entire  truth  in  regard  to  the  groups  characterized,  but  only  an  appro.xiina- 
tion  to  our  present  knowledge  of  them.  The  marshalling  of  the  characters 
here  given  will  doubtless  do  much  to  call  attention  to  discrepancies  and  errors 
hitherto  unchallenged,  and,  by  its  very  defects,  lead  to  an  amelioration  of  the 
system. 
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NOTES  ON   NOMENCLATURE. 


In  1877  the  writer  reported  to  the  American  Association  for  the  Advance- 
ment of  Science  on  the  state  of  opinion  among  American  men  of  science  in  re- 
gard to  the  matter  of  Rules  for  settling  questions  of  nomenclature  in  Zoology 
and  Botany.  Since  then  he  has  added  a  good  deal  to  his  experience  in  ques- 
tions of  nomenclature,  and  concludes  that  a  statement  of  the  principles  upon 
which  points  of  nomenclature  have  been  settled  in  this  memoir  may  be  of  use 
to  students  who  have  to  use  it.  The  subject  is  one  upon  which  opinions 
change  with  experience.  Conclusions  which  seem  axiomatic  with  the  begin- 
ner are  questioned  more  or  less  seriously,  or  even  rejected,  by  the  maturer 
student.  With  the  more  minute  study  of  groups  names  have  greatly  multi- 
plied, and  it  daily  becomes  more  necessary  to  adhere  to  some  fixed  standard. 
Those  familiar  with  the  history  of  the  subject  know  that  the  earlier  naturalists 
had  no  clear  conception  of  the  importance  of  a  fixed  nomenclature,  that  the 
idea  has  grown  in  comparatively  modern  times,  and  that  different  branches  of 
Zoology  have  developed  their  nomenclature  with  some  differences  of  detail, 
which  the  writer  believes  it  best  to  recognize,  without  insisting  on  an  abso- 
lutely common  standard  in  all  details.  Such  differences  are  tliose  exhibited 
•in  the  literature  of  Gall-insects,  Microlepidoptera,  Echinoderms  and  modern 
Botany. 

The  following  notes  may,  therefore,  be  understood  as  intended  to  apply 
strictly  to  the  literature  of  MoUusca,  though  very  largely  applicable  to  all 
branches  of  Zoology,  and  to  represent  the  results  of  a  somewhat  wide  experi- 
ence in  that  field. 

The  occasion  for  scientific  nomenclature  is  the  necessity  of  having  a  sin- 
gle fixed  name  for  a  zoological  entity,  which  will  have  a  single  fi.xed  meaning 
when  used,  without  reference  to  the  language  or  nationality  of  the  user.  The 
iilea  involved  \%  fixity  of  the  name,  and,  therefore,  its  availability  for  world-wide 

among    scientific    men.     Our  first  and  fundamental    rule,  therefore,  must 

I.  Ihe  object  of  nomenclature  is  the  fixity  of  scientific  names. 

To  this  it  necessarily  follows  that  whatever  disturbs  the  fixity  of  a  name 
u  liich  is  entitled  to  be  used,  is  opposed  to  the  fundamental  principle  of  nomen- 
clature, and  the  burden  of  establishing  his  right  to  disturb  rests  upon  the  dis- 
turber. 

Olu'  second  rule  or  axiom  of  nomenclature  is; 

II.  Other  things  being  equal,  the  prior  name  is  entitled  to  precedence. 

This  is  universally  admitted,  and  all  the  other  rules  of  nomenclature  liave 
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as  their  object  the  determination  (i)  of  wliat  constitutes  a  scientific  name,  and 
(2)  how  to  determine  its  priority. 

III.  A  name  to  be  vaHd  must  be  binomial  (it  relating  to  a  genus  and  species); 
must  be  in  Latin  form  (at  least  superficially) ;  must  be  defined  or  suffi- 
ciently identified,  with  the  object  to  which  it  is  applied,  for  recognition  in 
the  absence  of  specimens  of  that  object,  and  must  be  printed  and  pub- 
lished so  as  to  be  accessible  to  scientific  men.  In  the  case  of  fossils  it  has 
been  pretty  generally  conceded  that  a  figure  must  be  given  to  validate  the 
description  and  enable  it  to  stand,  it  in  conflict  with  a  subsequent  name 
for  the  same  object  accompanied  by  a  figure.  (This  latter  rule  is  not 
retroactive,  and  dates  from  the  Bologna  Geological  Congress.) 

IV.  Binomial  nomenclature  in  moliusks  dates  from  the  tenth  edition  of  Linne's 
Systema  Naturae,  17S8. 

There  is  practically  no  difference  of  opinion  about  this  point  among 
modern  students  of  moliusks,  and  there  are  reasons  why  it  is  important  that 
this  date  should  be  assented  to,  but  it  would  require  too  much  space  to  detail 
them  here. 

The  writer,  in  conformity  with  the  first  clause  of  Rule  III,  rejects  all 
names  not  given  by  binomial  authors,  or  by  authors  in  works  not  consistently 
binomial  (though  tiinomials  for  subspecific  names  are  not  inimical  to  this 
rule).  Such  names  do  not  belong  to  nomenclature  and,  if  used  by  a  binomial 
author  subsequently  in  a  different  sense,  are  not  pre-occupied  by  reason  of  the 
non-binomial  use;  or  if  used  m  the  same  sense,  take  date  only  from  the  epoch 
of  their  use  binomially. 

The  second  clause  of  Rule  III  is  more  important  than  is  commonly  sup- 
posed, and  has  been  frequently  violated  with  apparent  unconsciousness.  The 
writer  holds  that  no  vernacular  names  whatever  should  have  any  standing  in 
scientific  nomenclature  when  proposed,  unless  (j)  they  have  an  accidentally 
Latin  form,  or  (2)  unless  they  are  intentionally  modified  to  give  them  such  a 
form.  If  vernacular  names  be  admitted  in  the  way  in  which  they  have  often 
been  used  for  Mammals,  there  is  no  reason  why  any  vernacular  term  should 
not  claim  recognition,  to  the  eventual  destruction  of  Latin  nomenclature.  The 
only  exception  to  this  lies  in  the  use  of  proper  names  of  persons  and  places, 
which  are  acceptable  when  provided  with  the  proper  Latin  suffixes,  which 
siiould  be  attached  to  the  name  as  a  whole  (unless  it  terminates  in  a  silent 
vowel,  which  may  be  retained  or  omitted  as  euphony  may  dictate),  without 
subjecting  the  name  to  a  Latin  transliteration  ;  unless  the  .said  name  be  one 
whicli  belongs  to  a  language  which  does  not  use  the  Roman  alphabet.  Ori- 
ental and  Slavonic  names,  which  use  an  alphabet  which  is  either  not  Roman, 
or  Roman  without  Roman  values  to  the  letters,  must  lie  traiish'tcrated  so  as  to 
exhibit  their  phonetic  value.  The  requirement  of  a  Latin  form,  however,  does 
not  involve  (i)  the  modification  or  rejection  of  an  old-established  name  because 
of  its  not  conforming  to  the  rule  established  long  after  it  was  proposed.     Thus 
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such  names  as  A'r//i(r  ami  Risscia,  wliich,  b)'  tlic  rule,  should  be  Kcllyia  and 
Rissoia.  may  justl\'  be  held  to  have  established  themselves  by  prescriptive 
right  and  to  be  in  no  need  of  emendation.  The  moi'e  basic  principle,  that  of 
li.\ity  of  the  name,  should  rule  liere.  But  when  a  proper  name  has  been  mutil- 
ated, ungrammatically  misused,  or  is  contested  on  account  of  error  from  the 
time  of  its  proposal,  as  in  the  cases  of  Di'cissciia,  Valencienncnsis  and  Toitein- 
ana,  we  hold  that  emendation  is  proper,  and  write  Drcissoisia,  Valciicienncsia 
and  Totlcnia. 

The  requirement  of  Latin  form  does  not  necessarily  extend  to  details  of 
internal  construction,  and  a  Greek  word  put  according  to  rule  into  Latin  form, 
becomes,  for  the  purpose  of  nomenclature,  a  Latin  word,  and,  we  liold,  may 
(though  not  without  opprobrium)  be  compounded  with  another  intrinsically 
Latin  word,  without  necessarily  rendering  the  compound  rejectable.  fixity 
of  names  is  far  more  important  than  purity  of  construction  and  the  nomencla- 
ture should  not  be  subject  to  the  whims  of  philologers,  however  unpleasant 
the  barbarisms  may  be,  unless  the  external  form  of  the  word  is  absolutely  in 
conflict  with  the  Latin  usage.  The  writer  heartily  agrees  with  Adanson  that 
names  having  no  meaning  are  the  best  (when  Latiniform)  if  the  alterna- 
tive be  the  constant  changing  of  them  to  suit  the  classicists.  Elisions  for  brev- 
ity or  euphony,  even  if  not  authorized  by  the  rules  of  Latin  construction, 
should  not  cause  a  name  to  be  rejected,  Soleairhis  should  not  be  elongated  into 
Soleiiociirtiis,  nor  should  the  indices  be  thrown  into  confusion  by  the  materializ- 
ing of  an  omitted  aspirate  in  a  Greek  transliteration,  making,  for  instance,  Hor- 
lostoma  out  of  an  innocent  Oriostovia.  The  Greeks  themselves  were  by  no 
means  of  one  mind  about  the  aspirate. 

There  was  a  time  when  nomenclature  w^as  a  comparatively  small  affair 
and  the  inconvenience  caused  by  striving  after  an  elegant  Latinity  was  small. 
Hut,  with  the  tens  of  thou.sands  of  names  which  have  been  proposed,  changes 
have  now  a  very  different  importance  to  the  worker,  and  should  no  longer  be 
required  on  trivial  or  anything  but  really  necessary  grounds. 

The  third  clause  of  Rule  III,  requires  a  sufficient  definition  or  identifica- 
tion of  a  name.  When  an  author  proposes  a  genus  and  gives  no  definition  or 
reference  to  the  literature  other  than  the  name  of  a  species  as,  for  instance, 
"  Spiziila  monticola  Linne,"  it  would  seem  to  be  very  clear  sailing.  But  every 
one  who  has  had  to  hunt  up  details  of  nomenclature  has  found  cases  where  it 
was  quite  clear  that  the  species  supposed  to  be,  say  "  monticola  Linne,"  was 
really  something  quite  different,  and  the  genus  maker  was  building  on  an  ig- 
norance of  the  true  monticola.  That  such  wretched  work  should  not  be  al- 
lowed to  confuse  the  nomenclature,  it  has  been,  as  the  writer  thinks  very  just- 
ly, required  that  some  attempt  at  a  differentiation  of  a  genus  should  be  required 
of  its  author  before  his  name  should  be  held  to  have  acquired  a  scientific  basis. 

By  the  enforcement  of  such  a  rule  some  of  the  worst  nuisances  in  the  lit- 
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erature  of  moUusks,  chiefly  auctioneers'  and  amateurs'  catalogues,  are  renio\'ed 
from  the  path  of  the  worker. 

As  to  the  requirements  for  publication,  it  is  now  admitted  with  practical 
unanimity  that  the  actual  date  of  publication  in  print  is  the  only  date  to  be  con- 
sidered in  discussing  the  priority  of  a  published  name;  and,  where  this  date  is 
uncertain,  no  name  of  certain  date  and  possible  priority  should  be  rejected,  if 
in  use,  until  a  certainty  is  established  for  the  competitor. 

Some  authors,  probably  little  realizing  the  mischief  they  were  doing, 
have  rejected  names  because  they  differed  only  in  gender,  from  other  prior 
names.  This  is  in  opposition  to  the  general  usage  of  naturalists,  to  the  funda- 
mental object  of  nomenclature,  and  doe.s  not  appear  to  have  any  warrant  in 
usefulness  to  science,  or  in  any  other  direction.  Such  proceedings  cannot  be 
accepted.  Two  names  are  either  identical  or  not.  If  identical,  one  is  a  syn- 
onym ;  if  not  identical,  it  can  stand;  other  things  being  equal. 

The  moment  one  allows  uncertainty  of  application  to  enter  into  the  office 
of  a  rule,  there  follows  mischief  more  or  less  extensive.  It  must  be  tested  by 
the  question  (i)  is  it  necessary?  and  (2)  if  not  unavoidable  does  it  make  for 
fi.xity  of  nomenclature?  If  the  second  question  is  answered  in  the  negative, 
the  change  is  condemned  ipse  facto. 

The  determination  of  priorit}'  is  often  a  very  complex  matter.  The  writer 
has  come  to  the  conclusion  that  ; 

V.  If  once   a    synonym,    a    generic    name    must    be    regarded    as  ahva\'s   a 

.synonym. 

Formerly,  on  various  grounds,  the  writer  hesitated  to  take  this  position, 
but  has  been  gradually  forced  to  believe  that  safety  lies  that  way  alone. 

VI.  The  first  species  in  a  list,  where  no  type  is  mentioned  under  a  new  genus, 
is  not  necessarily  to  be  taken  as  the  type.  The  type  of  the  first  reviser  of 
the  genus  should  stand  unless  there  are  weighty  reasons  to  the  contrary. 
In  Linnean  groups,  unless,  the  type  has  been  otherwise  fixed,  his  rule 
should  be  followed  to  take  the  most  common,  best  known  or  officinal 
species,  but  if  another  has  been  deliberately  selected  by  a  reviser,  the 
latter  must  stand.  In  present-day  work  there  can  be  no  excuse  for  the 
non-specification  of  a  t)'pe  by  the  author  of  a  genus. 

VII.  The  author  having  proposed  a  genus  has  no  further  authority  over  it.  lie 
may  not  alter  the  name,  change  the  .selected  type,  or  do  anything  which  he 
might  not  be  authorized  to  do  to  a  genus  proposed  by  some  one  else. 

Vin.  In  .selecting  a  type,  a  .species  not  mentioned  by  the  author  of  the  genu.s 
in  the  original  list  of  species  given  when  the  genus  was  proposed,  can- 
not be  chosen. 

IX.  If  a  genus  is  divided  and  pf)rtif)iis  of  it  erected  into  new  genera,  a  ])ortion 
must  be  left  to  bear  the  original  name. 


'i 
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:  X.  Ill  compounding  invalid  genera  the  oldest  name  (and  not  a  new  one)  must 
I  be  taken  for  the  consolidated  group.     If  a  new  genus  be  proposed  old 

genera  cannot  be  referred  to  it  as  subgenera,  the  later  name  must  take  the 
subordinate  place.  No  one  has  tiie  right  to  gather  a  score  of  old  names, 
reduce  their  nominal  rank,  and  then  propose  a  new  name  to  include  the 
whole  assembly. 

XI.  That  a  genus  has  the  same  name  as  one  of  its  species  is  not  a  sufficient 
,  reason  for  changing  either  name. 

I  XII.  Names  of  higher  rank  than  genera  are  not  subject  to  the  rule  of  strict 
priority  on  account  of  the  mutability  of  their  limits.  Family  and  sub- 
family names  should,  as  far  as  possible,  be  based  on  the  name  of  the 
largest,  most  characteristic,  best  known  or  oldest  genus  included  in  them. 

The  writer  would  advise  persons  desiring  fuller  information  to  refer  to  the 
i  above-mentioned  report  to  the  American  Association  for  the  Advancement  of 
I  Science*  (which  may  be  obtained  of  the   Permanent  Secretary,  Salem,  Mass.), 
or  to  the  more  recent  Code  prepared  for  and  adopted  by  the  American  Orni- 
,  thologists'  Union, t  which  introduces  several  very  welcome  ameliorations  into 
the  earlier  code.     There  are  a  few  points   upon  which  the  writer  differs  from 
the  A.  O.  U.  Code,  which  may  be  specified.     First,  there  seems  no  necessity 
for  regarding  generic  names  of  different  genders  as  synonymous  when  they  do 
;  not  otherwise  differ.     To  treat  them  as  identical  is  opposed  to  the  usage  of  the 
'  majority  of  naturalists  as  well  as  to  the  fundamental  principle  of  fixity,  so  justly 
,  insisted  on  by  the  authors  of  the  Code.     Second,  the  writer  cannot  admit  the 
'  propriety  of  accepting  vernacular  names  for  genera  and  species  when  they  are 
^  not  in  Latin  form.     He  does  not  see  any  intrinsic  difference  between  two  ver- 
nacular words   introduced   separately  and  two   introduced  in  connection.     If 

■  Patelle  viride  be  (as  it  should  be)  rejected  as  vernacular,  why  is  not  Patella 

■  viride  or  Patelle  virdis  lialf  vernacular  and  equally  rejectable  to  the  extent  of 
the  offending  half?  To  say  that  in  either  of  the  latter  instances  the  vernacular 
word  is  introduced  "  as  if  it  were  a  Latin  word  "  (cf  Code  p.  19)  is  to  make  an 
assumption  and  introduce  uncertainty.  The  vernacular  word  to  have  any 
standing,  unless  adventitiously  of  Latin  form,  should  be  altered  to  such  form 
•V  rejected.  From  this  point  of  view,  which  is  believed  to  be  that  of  the  great 
majority  of  naturalists,  Canon  XXXI  of  the  Code  can  only  be  accepted  with 
certain  modifications.  In  other  respects  the  writer  heartily  agrees  with  the 
views  expressed  by  the  distinguished  authors  of  the  Code,  and  would  suggest 
the  desirability  of  conformity  with  the  rules  which  they  have  prepared. 

♦Nomenclature  in  Zoology  and  Botany,  Salem,  Dec,  1877,  8vo,  AC  pp. 

tThe  Code  of  Nomenclature  adopted  by  the  American  Ornithologists'  Union,  New  York,  the  A.  O.  U., 
1892,  8to,  72  pp. 
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PREFACE 

T^HE  following  pages  are  in  continuation  of  the  work  on  the  Tertiary 
*  Fauna  of  Florida  which  was  published  in  the  preceding  parts  of  this 
volume.  As  it  was  thought  by  persons  interested  that  the  title  of  the  work 
insufficiently  indicated  its  present  scope,  it  has  been  su[)plemented  by  one  or 
two  explanatory  lines  on  the  title-page. 

When  this  work  was  begun  the  scheme  included  chief!)'  a  description  of 
the  entire  invertebrate  fauna  of  the  Pliocene  beds  of  the  Caloosahatchie,  the 
silex  beds  of  Ballast  Point,  and  other  Floridian  localities  explored  by  Mr. 
Joseph  Willcox,  Professor  Heilprin,  the  writer,  and  others,  with  such  refer- 
ences to  allietl  forms  as  might  be  necessary  for  the  proper  elucidation  of  the 
material. 

As  time  went  on,  however,  the  interest  aroused  by  the  explorations  of 
the  Wagner  Institute  and  its  friends,  and  by  the  United  States  Geological 
Survey  in  Florida  and  adjacent  parts  of  the  Coastal  Plain,  resulted  in  bringing 
in  a  constantly  increasing  mass  of  material.  In  particular,  the  existence  of 
Upper  Oligocene  beds  in  Western  Florida,  containing  hundreds  of  species 
many  of  which  were  new,  added  two  populous  invertebrate  faunas  to  our 
Tertiary  series.  It  was  found  that  a  number  of  the  species  belonging  to  these 
beds  had  been  described  from  the  Antillcan  Tertiaries.  Hence  it  became 
necessary,  in  order  to  put  the  work  on  a  sound  foundation,  not  only  to  review 
the  species  of  any  given  group  known  to  occur  in  the  United  States,  but  also 
to  extend  the  revision  to  the  Tertiaries  of  the  West  Indies. 

Owing  to  the  chaotic  condition  of  our  Tertiary  Paleontology,  especially 
the  Post-Eocene  faunas,  this  work  has  involved  an  enormous  amount  of 
drudgery,  occupying  the  writer's  leisure  to  an  extent  not  anticipated  at  the 
out.set.  It  is  believed  that  the  results  will  be  beneficial  in  clearing  the  way 
for  subsequent  students  and  putting  the  nomenclature  on  a  more  permanent 
and  reliable  basi.s.  The  clearing  up  of  the  stratigraphical  relations  of  many 
of  the  older  species  is  quite  as  important  as  the  description  of  the  numerous 
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new  ones  wliich  ha\e  turned  up  in  the  course  of  the  work.  It  is  hoped  that 
another  part  will  conchide  tliis  series  of  papers,  and  comprise,  besides  the 
remaining  descriptions,  a  summary  of  the  faunal  population  of  each  of  the 
principal  Neocene  horizons. 

To  Dr.  Charles  D.  Walcott,  Director  of  the  United  States  Geological 
Survey,  to  the  authorities  of  the  Smithsonian  Institution  and  National 
Museum,  and  to  numerous  private  correspondents  and  colleagues,  thanks  are 
due  for  facilities  accorded  and  assistance  rendered  in  the  prosecution  of  the 
work. 

William  Healev  Dall. 


TERTIARY    FAUNA    OF    FLORIDA 

Order  PRIONODESMACEA. 

Superfamily  NUCULACEA. 

Family  NUCULID.E. 

Genus  NUCULA  Lamarck. 

Vucula  Lam.,  Prodr.  Nouv.  Class.  Coq.,  p.  87,   1799.      Type  Area  ntccleus  Linne. 

V«f«/a««  Link,  Rostock-sammluriL;,  p.  155,  1807. 

\ilycymeris  Da  Costa,  British  Conch.,  p.  170,  1778,  ex  parti'. 

I 

[N  1778  Da  Costa  propcsed  for  the  CJiama  glycyincris  of  Belon  (1553)  and 

>     the  Area  nucleus  of  Linne  a  genus  under  the  name  of  Glycyincris.     In  his 

ystem  of  Conchology  pubHshed    two   years   previously  Da  Costa   had   not 

dopted  the  Linnean  nomenclature,  but  in  his  British  Conchology  and  later 

n  the  Museum  Colonnianum,  which  tradition  says   Da  Costa  edited  from  a 

lanuscript   of   Ilwass   for  Humphrey,   he   used  the  binomial   system.     The 

ame  Glycymcris  had  not  previously  been  used  by  any  binomial  author,  for 

vlein,  who  is  sometimes  erroneously  cited  for  scientific  names,  cannot  by  any 

tretch  of  courtesy  be  truthfully  called  binomial.     In  the  .same  work  Da  Costa 

sed  the  generic  name  Pechtnctdus,  subsequently  applied  by  Lamarck  (1799) 

3  the  orbicular  Arks,  for  the  group  which  had  already  received  the  name  of 

tuus  from   Linne.     Da  Costa's   Glycynieris  was  intended  to  include  all  the 

ounded   bivalves   with   a  Taxodont   hinge.      Those   of  the  type   of   Chania 

lycymcris  were  erected  by  Lamarck  into  a  genus  Pectunculus  in  1799,  leaving, 

ccording  to  modern  rules  of  nomenclature,  for  Glycynieris  Da  Costa  only  the 

yea  nucleus  and  its  congeners.     I  confess  I  am  unable  to  see  how  a  con- 

istent  application  of  our  rules,  if  we  accept  Pectunciiliis  Lamarck,  can  avoid 

ie  use  of  Glycynieris  for  the  group  usually  called  Nncula.     Pectunculus  pre- 

eded  Nucula  in  Lamarck's  Prodrome,  and  consequently  must  first  be  disposed 
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of.  If,  on  the  principle  of  "'  once  a  synonyme  always  a  synonvme,"  we  reject 
Pectuiicidiis  Lamarck,  on  the  ground  that  the  name  had  ahead)'  been  used  for 
another  group  by  Da  Costa  in  binomial  form,  we  could  then  retain  Lamarck's 
Niicula  at  the  cost  of  adopting  Glycyiiicris  for  the  group  usually  called  Pec-- 
tiincu/us,  which  is  probably  the  least  inconvenient  arrangement  of  the  two.      1 

According  to  Herrmannsen  Glycyineris  was  used  by  Belon,  or  BcUoni,  in 
a  quasigeneric  sense  two  hundred  years  before  its  use  by  Klein  ;  so.  even  if  we 
resort  to  non-binomial  authors,  the  latter's  name  would  have  no  standing. 
This  is  probably  the  reason  why  Da  Costa,  who  was  a  man  of  erudition  not 
prejudiced  against  the  non-binomial  writers,  adopted  the  name  in  its  original 
sense. 

I  have  already  pointed  out  that  the  name  Niiciilana  of  Link  is  merely  a 
modification,  on  the  score  of  taste,  of  Nuciila  Lamarck.  Link  was  enumerat- 
ing the  Rostock  collection,  and  since  it  happened  that  they  had  only  ont 
species,  N.  rostrata  (since  separated  as  Leda  by  Schumacher),  to  represent  the 
genus,  it  follows  the  modified  name;  but  there  is  nothing  in  this  fact  nor  in 
the  diagnosis  of  Link  to  intimate  that  he  intended  to  subdivide  the  original 
Nucida.  Link  altered  many  names  in  this  fashion,  of  which  Acliatiuin,  foi, 
Acliatina  Lam. ;  Anatinm,  for  Anatifera  Lam. ;  Cassidca,  for  Cassis  Brug. 
Cerium,  for  Cerion  Holt. ;  Harfia/is,  for  Harpa  Lam. ;  Limaria,  for  Lima  Lam.  i 
Nassaria, ior  Nassa  Lam.;  Pcctiniimi,  for  Pecten  Mull.;  Plcurotovic,  for  Plcur<)\ 
toma  Lam.;  Tridaclme,  for  Tridacna  Lam.;  Unioniim,  for  Unio  Retz.,  etc.,ard 
examples.  For  this  reason  I  can  only  regard  Nttcidana  as  an  absolute  anci 
exact  synonyme  of  Nucula  Lamarck.  i 

Subgenus   ACILA  H.  and   A.  Adams. 

The  divaricately  sculi)turetl  Nuculas  in  this  group,  in  the  recent  state,  ari. 
Pacific  in  their  distribution;  one  species,  N.  divaricata  Hinds,  extending  fron 
Korea  (as  N.  mirabUis  Ads.  and  Rve.)  to  the  China  Seas  (/V.  iiisignis  Gould)  anc 
probably  to  the  Bay  of  Bengal  {N.  Fultoni  .Smith),  reaches  a  length  of  thirt) 
millimetres;  another,  distinguished  by  smaller  size,  more  ovate  form,  and  ; 
fine,  regular,  concentric  over  obsolete  divaricate  sculpture,  is  only  known  fron. 
Northern  Japan  (iV.  japoinca  Dall) ;  another  still  (A^.  divaricata  Val.,  -f  cas- 
treiisis  Hinds,  +  Lyalli  Bd.)  extends  from  the  Aleutian  Islands  to  California: 
In  time  the  group  recedes  to  the  Cretaceous,  with  a  nnich  wider  geographica, 
range ;  two  species  are  known  from  the  Greensand  of  Europe,  one  {N.  Ermaih 
Girard)  from  the  Upper  Cretaceous  of  Alaska  at  Atka  Island,  another  from  tln! 
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hico  of  California  {iV.  truiicata  Gabb)  which  is  reported  by  Gabb  to  extend 
l)\vanl  into  tiie  Tejon  Eocene  (Pal.  Cal.,  i.,  p.  198,  pi.  26,  fig.  184  ;  ii.,  p.  197). 
An  examination  of  undoubted  Cretaceou.s  specimens  of  N.  truiicala 
tiows  that  the  species  differs  from  the  Tertiary  forms  by  its  more  impressed 
icutcheon,  its  finer  and  more  delicate  divaricate  sculpture,  and  its  more 
rominent  close  set,  regular  and  even  concentric  sculpture.  Those  I  have 
•en  arc  also  smaller.  They  are  quite  distinct  from  N.  Eniiani,  which  may 
i.'entually  prove  to  be  of  Tertiary  age. 

Some  confusion  lias  been  caused  by  the  too  inclusive  manner  in  which 

abb  has  treated  the  fossil  forms  of  the  Pacific  coast.     I  find  a  large  Eocene 

)ecies  which  is  not  distinguishable  from  N.  dccisa  Conrad,  the  latter  being 

;  second  name  for  N.  divaricata  Conrad  (1848),  not  of  Valenciennes  (1833), 

or  of  Hinds  (1843),  which  was  afterwards  named  N.  Conradi  by  Meek  (S.  I. 

[iocene  Checklist,  p.  27,  1864).     This  probably  extends  into  the  Miocene, 

id  to  as.sist  in  clearing  up  the  difficulty  I  have  included  a  figure  of  it  (plate 

),  figures    I,   3).     In   unmistakable   Miocene   of   Oregon,   on   the   Nehalem 

iver,  near  Mist,  Columbia  County,  another  form  is  found  of  smaller  size  and 

uch  coarser  sculpture,  the  posterior  end  more  distinctly  rostrate,  but  other- 

i.se  very  similar,  for  which   I  propose  the  name  of  Nucitla  {Acild)  cordata 

:late  40,  figure  4).     The  interesting  point,  however,  is  that  none  of  the  fossil 

."ms  can   be  properly   united   with  the  recent   N.   divaricata  Val.   in   spite 

Gabb's  opinion.     The  latter  is  a  more  trigonal,  compact,  and  less  rostrate 

rm,  and  clearly  distinct.     The  fossil  forms  are  more  closely  related  to  the 

cent  species  of  Japan   than  to  the  existing   west  American  shell.      Like 

any  other  Pacific  groups,  Acila  extended  to  the  Antillean  region  through 

e  gaps  between  tlie  Central  American  archipelago  in  Oligocene  times.     It 

represented  by  N.  Schouilnirgki  Forbes,  from  the  San  Fernando  beds  of 

inidail,  which  differs  from  the  west  American  fossils  by  its  more  rostrate 

ell,    and    by  N.  tubcnnlala    Gabb,   from   the   Oligocene   of    Hajti.      It    is 

'.ssible  that  deep-sea  dredgings  will  eventually  reveal  a  surviving  s[)ecics  in 

*e  abysses,  but  to   the  present   time  no  recent  species  is  known   from  the 

-:iantic  and  only  the  N.   Cobboldia  from    the  Pliocene  of  the  British  Crag 

Ids.     No  east  American  fossil  species  is  known  at  all  from  the  continent  of 

Jrth  America.     The  species  have,  as  a  rule,  twenty  to  twenty-two  anterior 

■  d  nine  to  eleven  posterior  teeth ;  the  posterior  tooth  in  the  left  valve  nearest 

'3  chondrophore  is  larger  than  those  immediately  behind  it.     All  the  species 

'  ve  concentric  sculpture. 
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Subgenus   NUCULA   s.  s. 

The  Neocene  species  of  Nucula  are  quite  puzzling,  owing  to  tlie  clos 
similarity  of  all  the  species  in  a  general  way,  and  the  variability  of  each  i 
minor  details. 

Nucula   proxima  Say. 

Nucula  fitoxiina  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ist  Ser. ,  ii.,  p.  270,  1822  ;  Tuomi' 
and  Holmes,  Pleiocene  Fos.  S.  Car.,  p.  53,  pi.  17,  figs.  7-9,  1855  ;  Emmons,  Gen 
N.  Car.,  p.  287,  fig.  20S  B,  1858  ;   Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  ]).  42,  pi.  56,  fig.  .j 

Nucula  obliqua  .Say,  Am.  Journ.  Sci.,  ii.,  p.  40,  1820  ;   not  Lam.,  1819. 

Older  Miocene  of  New  Jersey  at  Shiloh  and  Jericho,  Burns;  Yorktow 
beds  of  Virginia,  Harris;  north  end  of  the  Dismal  Swamp,  Virginia,  Shaler 
Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Willco.x  and  Dall 
Pleistocene  of  Simmons  Bluff,  South  Carolina,  Burns;  recent:  (typical  forii 
from  Charlotte  Harbor,  Florida,  northward  to  North  Carolina  in  two  to  on 
hundred  fathoms ;  (var.  tnmcnlns  Dall)  from  Long  Island  Sound  northward  t 
Nova  Scotia. 

If  a  geographical  series  of  this  species  be  examined,  it  will  be  notice 
that  the  northern  specimens  are  almost  smoothly  truncate  behind,  the  o 
cutcheon  is  not  impressed  to  any  marked  degree,  and  there  is  no  angle  at  tli 
margin  below  the  escutcheon.  On  the  other  hand,  the  specimens  from  tl; 
southern  coa.st,  whence  Say's  type  was  derived,  have  a  thinner  shell  with  a 
impressed  escutcheon,  the  middle  of  which  pouts  more  or  less  strongly;  tli 
valve-margin  below  the  escutcheon  has  a  projecting  angle ;  the  shell  is  sonu 
what  compressed,  compared  with  the  northern  form,  and  has  a  paler  and  moi 
delicate  epidermis.  Several  of  these  characters  are  correlatives  of  the  latituti' 
but  the  extreme  forms  without  a  connecting  series  would  be  taken  by  an 
careful  observer  for  distinct  species.  Most  of  the  conchologists  of  the  Unite 
States  having  resided  north  of  Delaware,  the  northern  form  is  the  inoi 
familiar  both  in  books  and  collections,  but  it  is  not  the  original  tyi)e,  and 
have  therefore  given  it  a  varietal  name.  The  fossils,  so  far  as  yet  ob.servc( 
are  all  more  like  the  variety  triiit<  ii/iis,  cnrre.sponding  to  the  cooler  temperatui 
of  the  sea  in  this  region  during  Miocene  times,  while  the  Pliocene  spccimci 
are  rather  undcrsiz.ed,  which  may  have  been  the  result  of  the  incrcasin. 
temperature  which  characterized  that  epoch  in  Florida.  '    ■ 

There  is  little  doubt  that  the  original  Nucula  obliqua  of  Say,  from  tlr 
Miocene  of  Petersburg,  Virginia,  was  a  variety  of  N.  proxima  ;  at  any  rate,  tH 
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lecific  name  had  been  used  by  Lamarck  a  year  before  it  was  applied  by  Say 
)  tiic  fossil,  so  that  for  the  American  shell  the  name  must  be  discardetl. 

Nucula  Shaleri  Dall. 
I  Plate  40,  Figure  6. 

'"•f'lt  S/ia/cri  DaXl,  Am.  Journ.  Sci.,  xlviii.,  p.  298,  Oct.,  1 894. 

iMiocene  gravelly  conglomerate  of  Chilmark,  Martha's  Vineyard,  and 
1  the  Pliocene  of  Gay  Head ;  J.  B.  VVoodworth. 

This  large  species  belongs  to  the  group  of  N.  decussata  and  antiquata 
iby.,  of  which  the  recent  representative  on  our  coast  is  the  small  N.  crcmilata 
linds.  Lon.  of  shell  15,  alt.  11,  diam.  7  mm.  There  are  eight  to  eleven 
iterior  and  sixteen  to  twenty  posterior  teeth. 

Nucula  chipolana  n.  s. 
Plate  32,  Figure  10. 
I      Oligocene  ("Old  Miocene")  of  the  Chipola  beds,  Calhoun  County,  Florida, 
ind  of  the  lower  (Chipola)  bed  at  Alum  Bluff,  Appalachicola  River,  Florida; 
I'Urns  and  Dall. 

Shell  small,  solid,  polished,  with  faint  radial  strias  more  conspicuous 
jntrally,  and  more  or  less  obvious  incremental  lines ;  breaks  turgid,  low ; 
io.sterior  end  of  shell  obliquely  truncate,  flattish  ;  base  arcuate,  anterior  dorsal 
ne  sloping,  anterior  end  attenuated  and  rounded ;  there  is  no  defined  lunule  ; 
le  escutcheon  is  elongate-cordate,  ill-defined,  the  margins  in  the  middle  line 
ightly  pouting;  internally  polished,  hardly  pearly,  with  the  basal  margin 
nely  sharply  crenulate;  the  chondrophorc  small,  narrow,  and  very  oblique, 
nteriorly  directed;  anterior  teeth  narrow,  slender,  about  thirteen,  posterior 
'cth  four  or  five.     Lon.  of  shell  4,  alt.  2.75,  diam.  20  mm. 

The  chief  characteristics  of  this  small  species  are  its  elongatetl  form  and 
lie  radial  stria-. 

Nucula  sinaria  n.  s. 
PL.vrE  32,  Figure  7. 
Oligocene  of  the  Alum  Bluff  beds  on  the  Yellow  River  at  Oak  Grove, 
iiUa  Ro.sa  County,  Florida,  and  Miocene  of  the  St.  Mary's  River,  Maryland  ; 
''urns  and  Harris. 

.Shell  small,  solid,  trigonal,  polishetl,  with  fine  radial  stria?,  more  distinct 
ear  the  basal  margins,  and  faint,  concentric,  rather  irregular  furrows,  obsolete 
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over  most  of  the  valve,  but  tendinis  to  be  .stronger  near  tlie  anterior  an 
posterior  slopes;  here  and  there  one  crosses  the  whole  shell  like  the  indicatio 
of  a  resting  stage ;  dorsal  slopes  nearly  straight,  base  arcuate,  ends  rounded 
lunule  absent,  escutcheon  impressed;  striated,  the  margins  not  ])outing  in  tli 
middle;  beaks  prominent,  obtuse;  interior  brilliantly  pearly,  muscular  ini 
pressions  deep;  the  basal  margin  finely  crenulate;  hinge  strong,  wide;  th 
chondrophore  oblique,  heav)- ;  anterior  teeth  wide,  strong,  about  seventeer 
posterior  about  seven.     Lon.  of  shell  4.75,  alt.  4,  diam.  2.5  mm. 

This  species  differs  from  the  preceding  l)y  its  more  trigonal,  heavy,  an^ 
pearly  shell,  its  wider  and  proportionately  heavier  hinge,  and  its  impressc 
instead  of  merely  flattened  escutcheon.  The  Maryland  specimens  are  usuall; 
larger  and  more  worn  than  the  txi^es  horn  West  Florida ;  both  retain  a  purplis! 
tint  in  their  nacre. 

Nucula  taphria  11.  s. 

I'l.AlE   32,    KlGUKE    14. 

Miocene  of  Magnolia  and  the  Natural  Well,  Diiplin  County,  North  Caru 
Una ;  Burns. 

Shell  small,  very  solid,  rounded  cuneiform,  with  few  strong,  distant  con 
centric  grooves,  like  marks  of  resting  stages,  which  extend  clear  over  tli 
shell,  otherwise  smooth;  beaks  prominent,  turgid;  lunule  absent ;  escutcheoi 
faintly  indicated  ;  posterior  end  subtruncate,  anterior  produced  and  rounded 
base  moderately  arcuate;  interior  hardly  nacreous,  muscular  impression 
large  and  distinct;  basal  margins  entire;  hinge  strong  and  heavy;  chondro 
phore  wide,  distinct,  a  little  oblique  ;  anterior  teeth  thirteen,  posterior  six  0 
seven.      Lon.  of  shell  2.9,  alt.  2.25,  diam.  1.5  mm. 

This  interesting  species  is  related  to  the  recent  X.  (tilphinodonta  Mighel.^ 
which  is  a  more  rounded  and  less  oblique  shell,  without  the  strong  concentrii 
grooves  of  N.  tapliria. 

Nixcula  prunicola  n.  s. 

I'l.All-;   32,    I'lliURK   9. 

Miocene  of  Plum  I'oint,  Maryland,  Hums;  antl  one  mile  south  of  Plu" 
Point,  Harris. 

Shell  small,  inflated,  i)olished,  very  inequilateral  ;  surface  with  obsolete 
obscure  radial  stria;,  stronger  where  they  cross  between  the  concentric  ridgei 
and  near  the  ventral  margin  ;  beaks,  dorsal  slopes,  escutcheon,  and  the  paste 
ri<ir  two-thirds  of  the  sides  of  the  shell  smooth  or  nearly  so;  on  the  anlcrioi 
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liird  sculpture  of  nunlcratcly  elevated  concentric  lamcllai  separatetl  by  wider 
.idially  grooved  interspaces ;  these  lainelhe  break  off  abrujjtly  anteriorly,  and 
)Osteriorly  become  grailually  obsolete  in  front  of  the  middle  of  tlie  shell ;  they 
,.re  strongest  in  front  and  near  the  margin  ;  luiuilar  area  lanceolate,  large, 
lot  impressed,  marked  by  the  cessation  of  the  lamelki; ;  escutcheon  roundly 
lordate,  impressed  ;  the  margins  pouting  in  the  middle;  there  is  no  circum- 
cribing  line ;  beaks  turgid,  recurved ;  interior  brilliantly  pearly,  the  basal 
iiargin  strongly  crcnulate,  the  muscular  impressions  feeble ;  base  arcuate, 
nds  rounded;  choiidrophore  narrow,  not  [)rominent,  anteriorl)-  directed; 
he  anterior  line  of  teeth  long,  slightly  arched,  the  posterior  meeting  it  at 
early  a  right  angle,  short,  straight ;  anterior  teeth  about  twenty,  posterior  six 
;T  seven.     Lon.  of  shell  6,  alt.  4.5,  diam.  3.75  mm. 

This  is  a  very  remarkable  species  which  cannot  be  confounded  with  any 
ther  recent  or  fossil  in  the  United  States. 

Other  Tertiary  .species  of  Niicula  known  in  North  America  and  the 
Vntillean  region  are  as  follows:  From  the  Eocene:  N.  mmla  Lea.  Midway  and 
!laibomian  ;  .'\^.  mediavia  Harris,  Midway;  N.  i/iagitifica  Conr.  (+  N.  Scdg- 
•ickii  Lea),  and  .V.  monroensis  Aldr.,  from  the  Claibornian ;  N.  meridionalis 
ley.  and  Aldr.,  and  A'^.  sphaiiopsis  Conr.,  from  the  Jacksonian ;  from  the 
>ligocene:  N.  vuksbiirgiiisis  Conr.;  from  the  Miocene :  N.diapliana  and  N. 
olabcUa  H.  C.  Lea,  and  X.  cintcifonnis  Conr.  (1848,  Astoria),  not  of  Sowerby  ; 
Void  the  Pliocene:  N.  fxigita  Sby.  (San  Diego,  California,  Well),  .V.  baccata 
iuppy,  N.  crcmilata  Hinds  (+  A.  vieta  Guppy  and  N.  tcmiiscidpta  Gabb), 
nd  N.  lunonensis  Gabb ;  N.  expansa  Rve.  is  reported  from  the  Pleistocene 
f  Hudson  Bay,  also  with  N.  tenuis  Mtg.,  its  variety  inflata,  and  N.  antiqua 
torch,  from  the  Leda  clays  of  the  northeastern  United  States  and  Canada. 

It  is  not  necessary  to  mention  here  the  species  described  as  \iicnla  and 
ince  referred  to  Yoldia  or  Lcda,  which  will  be  found  under  those  genera 
•specti\el\-,  but  I  may  note  that  N.  carinifeia  Lea  is  the  young  of  Liiiwpsis 
•mens  Conr.,  N.  (cqiiUatcra  H.  C.  Lea  is  a  Crciuila,  and  N.  pcrliiiicidaiis  Lea 
lioulfl  be  referretl  to  Trinacria. 


Family   LEDID/E. 

Gcmi.'i  LEDA  Scluimacher. 

This  genus  is  the   Nitculana  of  Adams,   Meek,  and  others,  but   nut  ol 
ink.    It  has  been  divided  by  authors  into  a  multitude  of  sections,  subgenera, 
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etc.,  some  of  which  are  convenient,  but  all  intergrade  as  far  as  can  be  jiidgcc 
from  the  shells,  though  the  extreme  forms  are  very  distinct.  Tlie  luinibt 
of  species  is  probably  larger  than  that  of  any  other  American  Tertiary  genu> 
They  often  require  very  critical  treatment,  and,  unfortunately,  very  few  havi 
been  adequately  described,  figured,  or  compared.  Descriptions  based  en 
internal  casts  are  of  value  only  as  indicating  the  presence  in  the  horizoi 
concerned  of  the  genus  or  its  near  relatives.  It  woukl  be  impossible  U 
identify  a  species  from  such  data  with  any  certainty.  Yet  quite  a  numbe 
of  names  in  American  lists  rest  on  no  better  basis.  A  thorough  reviev 
would  probably  increase  the  number  of  species  while  rejecting  a  certain  pro 
portion  as  unidentifiable.  Much  carelessness  has  also  been  shown  in  usiiit 
preoccupied  specific  names  for  new  American  forms.  Both  Gabb  and  Conrac 
have  given  entirely  distinct  species  at  different  times  the  same  .specific  name 
and  names  already  applied  by  European  writers  to  species  of  Ltda  have  beei 
repeatedly  used  for  new  species  here.  A  few  of  these  errors  will  be  correctec 
here,  but  the  subject  needs  a  monographic  revision. 

Among  the  older  Eocene  species  Ld/a  inilaincnsis  Harris,  L.  quercoUi 
Harris,  L.  Aldrichiana  Harr.  (cloiigatoidca  Aldr.  var.  ?  Harr.,  Midway,  Bull.  4 
not  of  Aldrich),  L.  saffordana  Harr.  (=  protcxta  Gabb,  pars),  L.  roliiisia,  / 
corpulcntoidea,  and  L.  clongatoidea  Aldr.  have  been  described ;  to  which  will 
be  added  here  two  apparently  undcscribed  forms  from  Wood's  Bluff.  ; 

The  Claiborne  and  Jackson,  or  Middle  I'.ocene  group,  has  a  larger  nunibci 
some  of  them  very  peculiar  species,  of  which  we  may  enumerate  Leda  albi 
fupiana  and  L.  (Adraua)  aldrichiana  Harris,  L.  cequalis  Conr.  (non  Reuss 
+  ?  media  Lea,  non  Wissm.),  L.  bastropeiisis  Harr.,  L.  bclla,  A.  ar/ata  (not  c 
Hinds),  and  L.  La/camisis  Conr.;  A.  cultellifonnis  Rogers,  L.  lioiistoiiia  Harr 
L.  improccra  Conr.,  /..  {Adraiia  ?)  lishoncnsis  Aldr.,  L.  magna  and  media  Lci 
(?  +  carolinensis  Conr.),  L.  Vanuxemi  Dall  {L.  vtucronata  Conr.,  1S47,  not  < 
Sowerby,  1825),  L.  opulcnta  Conr.,  L.  parva  Rogers,  L.  plana,  plicata,  pidchei 
rinia,  and  semen  Lea,  L.  seme/ioidea  Aldr.,  L.  snbtrigona  Conr.,  /,.  smirna  Dal 
(Z.  eborca  Conr.,  i<S6o,  not  of  Conr.,  1X46),  L.  linifcra  Conr.,  L.  mater  Meyci 
L.  midtilineata  Conr.,  ami  a  new  form  now  described  from  Wahtubbee. 

The  Oligocene,  except  in  the  Antilles,  is  less  populous  with  Leda,  bu 
offers  L.parilis  and  serica  (not  sericeei)  Conr.  from  the  Vicksburgian,  which  als'^ 
includes  L.  multilineala  Com.,  and  from  the  Upper  Oligocene  L.  acuta  Com 
(1832,  not  of  Sby.,  1837,  or  Gabb.,  1873),  L.  Jloridana  Conr.  (probably  nevc: 
described),  /,.  Jlcxiiosa  Heil])rin,  and  A.  tellinida  Conr.     l-'rom  the  Oligoceni 
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of  the  Antilles  we  have  L.  indigcna  Dall  (/_.  bisiilcata  Guppy,  1867,  not  of 
Meek,  1861),  L.  clam  Guppy,  L.  illccta  Guppy,  L.  Packeri  Forbes  (+  incognita 
Guppy),  L.  pcliclla  Dall  (pi.  32,  ^\g.  5  ;  =  acuta  Gabb,  1873,  not  Conr.,  1832), 
/,.  Giippyi  \)a\\  i^Cciroiiiya  Icdccfonnis  Guppy),  L.  pcrlcpida  Gujipy,  and  an  un- 
iilescribed  species  of  Tiiidaria.  There  are  several  Darien  species,  probably 
jOew,  but  as  yet  represented  by  inateiial  insufficient  for  full  description. 
I  In  addition  to  the  species  which  persist  from  the  Oligocene  and  the  new 
iforms  about  to  be  described,  the  following  are  known  from  the  Nortli  Ameri- 
can Miocene:  /..  acutidcns  and  cariitaia  II.  C.  Lea,  L.  conccntrica  Say  (+  cborca 
Conr.,  1846),  L.  liciata  Conr.,  L.  vitrca  Orb.  (+  ^Klcri  Gabb),  and  the  Cali- 
fornian  L.  pcnita  Conr. 

In  the  Pliocene  there  appear  newl)'  only  L.  vuvnensis  Gabb  of  Costa 
Rica,  and  on  the  Pacific  side  L.  peruviana  Dall  {acinni)iata  Nelson,  1870,  not 
\o\\  Buch,  1845)  and  L.  tapliria  Dall  (/,.  calata  Minds,  1844,  not  Conr.,  1832); 
while  from  the  Pleistocene  of  Maine  we  have  L.  Jacksoni  Gould  (1841,  + 
^uccata  (Stp.)  MoUer,  1842). 

The  Ledas  have  been  divided  into  a  number  of  groups  variously  regarded 
IS  sections,  subgenera,  or  e\en  genera.  A  synopsis  of  the  principal  ones  may 
je  of  use  to  students,  and  is  here  given  before  proceeding  to  describe  the 
ipecies.     I  refer  only  to  those  represented  in  the  Tertiar)". 


Subfamily  LEDINiE. 
Genus  LEDA  Schuiiiaclier,  scnso  lata. 

A..   I.eda  Schum.,  scnso  stricfo,  1817.     Type  L.  rostrata  Mtg. 

Shell  elongate,  rostrate,  with  conspicuous  concentric  sculpture,  sligiitly 
gaping  at  the  rostral  end. 

B.  Lcmbiiliis  (Risso  em.)  Fischer,  1886.     Ty[)e   A.  pclla  (L.)  =^  L.  Rossianus 
Risso. 

Shell  shorter,  with  radial  ribs  on  the  rostrum,  and  oblique  sculpture  not 
wholly  coinciiling  with  the  incremental  lines.  li.\-.  L.  ccclata  Conr.  (not 
Hinds),  Eocene. 

0.  Jupitcria  Bellanii,  1875.     Type  L.  concava  Bronn. 

Shell  short,  arcuate,  inflated,  sharply  pointed  behind  the  valves,  not 
gaping,  sculpture  concentric  or  faint,  without  railial  ribbing,  usually 
small  sized. 
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C.  Lcdclla  X'errill,  i^gy  {^=  Jiiiioiiia  Seguenza,  1876,  not  of  Hubnci).     Type 
L.  incssaiicnsis  Seguenza. 
Differs  from  Jupiicria  by  having  a  straighter  rostrum,  with  the  margin 
retuse    below    it.      These    differences   disappear    in    a    large    series  of  1 
species,  and  the  transition  between  slightly  rostrate  forms  and  those  i 
with  rounded  posterior  extremity  is  complete.     Lcda  pontonia  Dall,  is 
a  typical,  but  unusually  \?lx^g.,  Jupitcria. 

CC.  Lcdiiia  Dall.    Type  L.  cborca  Conr.,   i860,  not    1846,  =  T..  sminia  Dall, 
Eocene. 

Shell  solid,  strong,  arcuate  below,  both  ends  evenly  rouniled,  valves 
nearly  equilateral,  smooth. 
This  section  has  been  frequent!}-  placed  with  Yoldia. 

D.  Pcrrisonota  Qo^x^lA,  1869.     Type  Z. /;YVi-.r/rt  Conr.,  l-loccne. 

Shell  elongate,  smooth,  compressed,  inecjuilatcral,  witii  valves  closed  in 
front,  the  rostrum  very  long,  not  ribbed,  and  slightly  gaping  at  the  end. 

The  recent  L.  Carpcntcri  and  L.  extenuata  Dall  belong  to  this  group. 

E.  Adrana  H.  and  A.  Adams,  1858.     Type  L.  clongata  Sby.,  recent. 

Very  elongate  and  thin,  flattish,  subequilateral,  gaping  at  both  ends. 

This  group,  as  far  as  the  shell  is  concerned,  approaches  very  near  some 
Yoldias,  but  on  the  other  hand  a  complete  scries  of  species  (such  as  L.  Guppyi ' 
Dall,  Oligocene,  Trinidad)  connect  it  by  easy  stages  with  t}pic.il  Lida. 

It  should  be  borne  in  mind  that  the  length  and  attenuation  of  tiie  lo.strum 
is  not  necessarilj'  correlated  with  the  length  of  the  si])hons,  for  many  species 
with  an  extremely  long  rostrum  have  a  very  small  and  shallow  pallia!  sinus;  , 
wliile  others  vvhicli  are  not  rostrate  at  all  (ox.  Yoldia  stopanin  Dall)  have  a 
large  and  deep  sinus.  The  correlation  is  probabl)-  with  the  mantle  lobes, 
which  in  the  Niiculacca  generally  arc  apt  to  be  peculiarly  modified  and  often 
exhibit  special  appendages.  While  the  typical  members  of  the  groups  above 
alluded  to  seem  quite  distinct  from  one  another,  large  series  of  species  may 
be  relied  upon  to  bridge  any  of  the  indicated  gaps. 

The  principal  stress  in  the  classification  of  tiie  Niuulacca  has  been  placed  ^ 
on  the  position  of  the   ligament  and   resilium,  after  the  grand  division  into  , 
pearly  Nuculidte,  without  siphons,  and  porcellanous  Lcdida:,  with  siphons,  had 
been  made. 
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It  is  observaljlc  tliat  tlie  ascent  of  the  lifjameiit  and  tlic  obsolescence  of 
the  resihum  has  taken  place  in  shells  of  all  types ;  so  that,  in  the  subfamily 
'Malktime,  related  most  nearly  to  the  Ledas  by  the  porcellanoiis  constitution 
of  the  shell,  we  have  T.edifonii,  Voklifonu,  ami  even  Nuculiform  types.  It  is 
lalso  notable  that  the  external  ligament  is  sometimes  amphidetic,  and  in  some 
lother  cases,  when  functionally  opisthodctic,  is  so  supplemented  by  a  continua- 
tion forward  of  the  periostracuni  as  to  appear  amphidetic.  In  Malletia  proper 
there  is  a  tendency  for  the  etlyc  of  the  hinge-plate  to  turn  up  so  as  to  form  an 
'anterior  lateral  tooth  of  a  feeble  kind  which  corresponds  to  a  groove  in  the 
hinge-plate  of  the  opposite  valve,  while  in  Plcurodoii  (or  Nuadind)  the  anterior 
lateral  is  fully  formed  and  conspicuous.  In  several  forms  in  which  there  is  no 
internal  resilium  in  any  stages  yet  observed,  there  is  a  vacant  triangular  area 
between  the  anterior  and  posterior  ranks  of  teeth  which  corresponds  to  the 
area  occupied  by  the  chondrophore  in  Leda  and  Yoldia,  and  which,  if  not 
obser\'ed  with  great  care,  might  easily  be  mistaken  in  a  fossil  for  a  functional 
chondrophore. 

Subfamily  MALLETINiE. 

The  groups  included  in  this  subfamily  arc  as  follows: 

Genus  MALLETIA  Desuloulins,  1832. 

(+  Solciuila  Sby.,  1832,  -\-  Ctcnocoucha  Gray,  1840.) 

Type  M.  Norrisii  (Sby.)  =  chilensis  Desm. 

Shell  yoldiform,  with  external  opisthodctic  ligament  amphidetically  ex- 
tended by  periostracuni  and  resilium,  but  neither  lunulc  nor  escutcheon,  the 
anterior  tooth  row  short  and  the  rostrum  obsolete.  Pseiidomalletia  Fischer  is 
synonymous, y?rt^^  Vcrrill. 

;    *  Subgenus?    NEILO    A.   Adams,   185J. 

Type  N.  australis  Quoy  and  Gaim.  (+  N.  Ciiiningii  Ad?.?). 

Shell  like  Pordaiidia,  the  anterior  and  posterior  teeth  more  nearly  c(|ual 
in  number. 

N.  giganka  Smith  from  Kerguelen  is  intermediate  between  this  grou[) 
and  Malletia  proper,  both  in  amount  of  rostration  and  number  of  hinge-teeth. 
M.  obtiisa  Sars,  the  type  of  Pscudomallctia,  has  absolutely  no  trace  of  rostrum, 
though,  according  to  Sars,  it  has  at  least  one  long  siphonal  tube. 

Genus  TINDARIA  Bdlardi,  1.S75. 
Type  T.  arata  Bellardi ;  Pliocene  of  Italy. 
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Shell  solid,  closed,  concentrically  sculptured;  ligament  and  resilium  aniphi- 
detic,  outside  the  hinge-plate  or  line  of  teeth;  mantle  open  below,  with  an; 
anal  orifice  above,  but  no  tubular  siphon  ;  pallial  line  feebly  waved  or  entire.    | 

Sections : 

a.  Tindaria  s.  s. 

Shell  veneriform,  not  rostrate ;  ligament  elongate,  feeble,  mostly  posterior;, 
resilium  obsolete  ;  pallial  line  not  sinuated.  Ex.  T.  cythcrca  and  aiiiabilis  Dali, 
T.  callistifoiniiis  V.  and  B.,  T.  virciis,  and  T.  sniitliii  Dall  (+  cuncata  Smith). 

b.  Tindariopsis  V.  and  B.,  1897.     (Type  T.  agatldda  Dall.) 

Shell  more  acute  or  even  rostrate  behind;  ligament  long;  resilium  short, 
central,  in  a  socket  or  excavation  above  the  tooth-line;  pallial  line  feebly 
waved.     Ex.  T.  aciuula  and  T.  aolata  Dall. 

This  section  is  probably  to  be  consolidated  with  the  nc.\t. 

C.  Ncdonclla  Dall,  1881  (-f  SaUtrnia  Seguenza,  1876,  non  Schrank,  1802).  , 
Differs  from  Tindariopsis  only  in  having  a  gap  in  the  line  of  the  teeth,,' 
dividing  them  into  anterior  and  posterior  series,  through  which  the  resilium,' 
though  above  the  tooth-line,  can  be  seen  from  below.  The  type  N.  corpulenta; 
Dall  is  attenuated  behind  but  not  distinctly  rostrate,  and  the  pallial  sinus  is  a; 
little  more  marked  than  in  T.  agatldda.  T.  piisio  Phil.,  Seguenza's  type,  is| 
distinctly  rostrate,  and  on  a  casual  glance  hardly  to  be  distinguished  from  T.\ 
agatldda.  None  of  the  Tindarias  have  an  absolutely  unbroken  arch  of  teeth, i 
though  between  the  proximal  ends  of  the  two  series  there  is  often  no  empty 
space,  yet  the  series  arc  always  distinguishable. 

d.   Pseiidog/ovtiis  Y)[\\\.     Type  ]Wdia  pi>i//p/i)>/r.v\)ii\\. 

Shell  smooth,  closed,  thin,  minute,  subcircular,  with  the  ligament  short,; 
a  little  sunken,  but  visible  only  externally;  the  teeth  few,  in  eciual  scries, 
separated  by  a  siiort,  empty  gap;  pallial  line  simple. 

This  shell  has  the  form  of  Glomus,  but  no  internal  resilium.  It  differs 
from  the  rounded  Ledas  described  by  Jeffreys,  such  as  scricca,  c.vpaiisa,  and 
subeqtdlatera,  by  the  non-intcrrupti'm  of  tjic  toolh-line  by  the  !)ase  of  the 
ligament,  and  from  Tindaria  proper  hj-  its  orbicnlai'  sha[)e,  thin  shell,  and 
smooth  exterior. 

If  it  were  worth  while  to  name  all  the  stages  in  the  very  uniformly  pro-, 
gressive  series  which  connects  the  typical  Lcda  with  Tindaria,  Mallctia,  etc.,; 
no  doubt  this  list  of  sections  might  be  largely  extended. 
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III  his  interesting  review  of  the  genera  of  Lcdidie  and  Xiiculidic  of  llie 
Atlantic  coast  of  the  United  States  (Am.  Joiirn.  Sci.,  Jan.,  1897,  pp.  51-63) 
Professor  Verrill,  in  his  remarks  on  his  subfamily  Tindariimr  (page  58),  ob- 
serves that  the  writer  has  proposed  the  family  Ctcnodontidic  to  include  the  ex- 
tinct genera  Palconcilo,  Nucnlitcs,  and  others,  but  that  it  is  doubtful  "  whether 
Ctenodonta  itself  belongs  here."  He  also  cites  "  Ctowdontidie  Dall,  pars"  as 
synonymous  with   his  subfamily   Tindariiihc.     All  this  expresses  a  complete 

'  misconception  of  the  arrangement  made  by  me  (pp.  515-516).  None  of  the 
members  of  Tiiidariiiur,  Verrill,  are  comprised  in  the  group  suggested  doubt- 
fully by  me  as  "  ?  Family  Ctenodoutida:"  and  I  did  not  mention  Palcoiieilo,  but 
expressly  stated  that  "  many  forms"  "  described  under  the  name  of  Ctenodonta" 

i"  belong  in  the  Niiculidiv  or  Lcdidic,"  and  placed  all  the  members  of  Pro- 
fessor Verrill's  Tmdariimc,  as  he  does,  under  the  Ledidce.  I  had  not  the 
slightest  intention  of  combining  Tindaria  and  its  allies  with  Ctenodonta,  but 
indicated  their  separation  as  complete.  Ctenodonta  has  been  referred  to 
Arcidce  by  Zittel  and  several  of  the  older  authors,  but  the  indications  all 
point  to  the  derivation  of  the  very  modern  group  of  ArcidcB  through  the  Pec- 
tunculoid  Taxodonts  at  a  much  later  period  than  the  appearance  of  Ctenodonta. 
Not  having  a  proper  series  of  specimens  of  the  older  forms,  I  have  preferred 
to  avoid  attempting  a  revision  of  the  Paleozoic  genera,  which  comprise  the 

.beginnings  of  so  many  different  groups,  and  require  for  adequate  comprehen- 

;i  sion  a  truly  monographic  treatment. 

Subfamily  SAREPTIN/E  A.  Adams. 

Nuculacea  with  a  more  or  less  developed  external  ligament  in  addition 
to  a  sunken  or  internal  resilium,  a  short  hinge-plate,  a  simple  pallial  line,  and 
a  porcellanous  shell.  The  species  are  usually  small  and  rounded,  smooth  or 
concentrically  striated  externally,  not  rostrate,  and  without  crenulations  on 
the  margins  of  the  valves. 

Geuus  SAREPTA  A.  Adams,  1S60. 

Shell    rounded-ovate,   with   a    feeble    remnant  of   an    external    ligament 

above  and  at  the  end  of  the  elongated  narrow  oblique  resilium,  which  latter 

is  seated  on  a  wider  triangular  area  of   hinge-plate  interrupting   the   short 

series  of  oblique  attenuated  teeth ;  valves  closing  completely.     Tj'pe  5.  spe- 

'"sa  A.  Adams,  Japan. 

While  the  resilium  is  still  within  the  area  usually  occupied  by  a  chon- 
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drophore,  it  is  elongated  and  narrow,  indicating  a  first  step  towards  the  con- 
dition found  in  the  next  genus.  The  teeth  are  elongated  on  one  side  of  the 
A  and  shortened  on  the  other,  making  the  two  limbs  very  disproportionate. 
There  is  no  modification  of  the  edge  of  the  hinge-plate  simulating  a  lateral 
lamina,  as  in  Plciirodon.  •: 

-)• 
Genus  GLOMUS  Jeffreys.   1S76. 

Shell  rounded,  the  resilium  larger  and  much  extended  below  the  teeth 
posteriorly,  the  extended  chondrophores  nymph-like,  the  limbs  of  the  A- 
shaped  teeth  still  more  unequal,  otherwise  like  SarcJ>ta,  the  ligament  per- 
ceptible.    Type  G.  nitcns  Jeffreys,  Proc.  Roy.  Soc,  June,  1876. 

Genus  MICROYOLDIA  VerriU,  1S97. 

Shell  veneriform,  closed,  with  a  distinct  external  ligament  and  a  strogg 
internal  resilium  situated  on  the  hinge-plate  and  not  overrun  by  the  posterior 
line  of  teeth;  teeth  few  and  short,  less  unequal-sided  than  in  Glomus  .iff 
Sarepta.     Type  M.  rcgiilaris  Verrill. 

In  the  structure  of  the  shell,  according  to  Professor  Verrill's  figures,  this 
genus  differs  from  Glomus  only  in  minor  details. 

The  inequality  in  the  sides  of  the  angulated  teeth  seen  in  the  abovs- 
mentioned  forms,  and  also  in  some  species  of  Lcda  (ex.  L.  cxtciiuata  Dall), 
is  carried  to  its  greatest  extreme  in  a  small  Leda-like  shell  named  Siliada 
fragilis  by  Jeffreys  (1879),  where  the  teeth  are  reduced  to  long,  imbricated 
lamina:,  in  which  the  usual  hook  at  the  proximal  end  is  missing.  In  its  other 
characters  Silicula  hardly  differs  from  some  Yoldias. 

I  have  included  these  forms  to  complete  the  synopsis  of  the  more  modem 
groups,  and  also  because  some  of  them  are  represented  on  our  Atlantic  coast 
and  maj-  be  expected  eventually  to  turn  up  in  our  Tertiary  beds. 

Leda  protexta  ('.abb. 

While  considering  matters  of  nomenclature  it  seems  desirable  to  clear  up 
a  confusion  of  long  standing  involving  the  specific  name  of  prolexta  in  this 
genus.  Several  persons  have  attempted  to  do  this,  and  each  seems  to  have 
left  a  little  added  confusion  of  his  own,  while  throwing  some  light  on  the 
subject. 

In  March,  i860,  in  the  Journal  of  the  Academy  of  Natural  Sciences,  2d 
Ser.,  iv.,  p.  303,  Gabb  described  a  Lcda  protexta  from  the  New  Jersey  Cretaceous 


FREE    INSTITUTE    OF    SCIENCE 

TERTIARY  FAUNA  OF   FLORIDA  '     -^ 


marls.  By  some  misfortune  nearh-  all  the  fitjures  on  this  plate  are  numbered 
discrepantly  with  the  text.  The  figure  of  this  species  is  No.  23  on  the  pbte, 
as  can  be  determined  by  comparing  the  description  with  the  figure.  On  page 
397  of  the  same  volume,  published  in  November  of  the  same  year,  Gabb 
refers  to  the  same  species,  describes  and  figures*  (pi.  68,  fig.  36)  a  I^da  from 
the  Ripley  group  of  Hardeman  County,  Tennessee,  which  is  undoubtedly 
distinct  from  his  original  protexta  of  New  Jersey.  Not  content  with  this,  in 
1864  (Pal.  Cal.,  i.,  p.  199,  pi.  26,  f.  1 85)  he  refers  a  third  species  of  Iwda  from 
the  Cretaceous  of  Cahfornia  to  the  New  Jersey  species  of  1S60. 

In  1865  Conrad  described  (Am.  Journ.  Conch.,  i.,  p.  213,  pi.  21,  fig.  2) 
a  cast  of  a  Lcda,  distinct  from  any  of  the  preceding,  under  the  name  of  Yoldia 
protexta,  from  the  Eocene  of  Shark  River,  New  Jersey. 

In  1866  (Smithsonian  Checklist,  Inv.  Foss.  N.  Am.,  Eocene  and  Oligo- 
cene,  pp.  3,  4)  Conrad  catalogues  a  Nnculana  Gabbii  from  California  without 
comment,  which  Gabb  (Pal.  Cal.,  ii.,  pp.  197,  250,  1869)  states  is  a  new  name 
proposed  for  Lcda  protexta  Gabb  of  California,  1864. 

In  the  same  Checklist  Conrad  (p.  4,  No.  55)  enumerates  a  Xucnlaua  pro- 
texta Conrad  from  Alabama  of  which  nothing  had  pre\-iously  been  printed, 
as  well  as  his  "Yoldia"  (^  Ledd)  protexta  of  New  Jersey  (p.  4,  No.  65).  The 
latter  is  correctly  referred  by  Conrad  to  his  genus  Nuculaiia  (=  Ledci)  in  his 
catalogue  of  the  Eocene  Testacea  of  the  United  States  (Am.  Journ.  Conch., 
i.,  p.  13,  Feb.,  1865);  and  still  later  (Am.  Journ.  Conch.,  iii..  p.  8,  Apr.,  1S67) 
he  corrects  the  synonymy  of  this  species  by  renaming  it  albaria,  and  transfers 
it  back  to  Yoldia,  the  wrong  genus. 

In  T869  Conrad  (Am.  Journ.  Conch.,  v.,  p.  98,  pi.  9,  fig.  24)  describes  as 
a  new  genus  Perrisonota,  the  internal  cast  of  another  Leda,  which  he  called 
Perrisonota  protexta.  Thus,  in  spite  of  the  elimination  of  two  species  of  this 
specific  name,  there  still  remained  three  species,  Gabb's  Nos.  i  and  2  and 
Conrad's  last,  all  called  protexta  ! 

In  1S85  Professor  R.  P.  Whitfield  (Brach.  and  Lam.  of  the  Raritan  Clays 
of  N.  Jersey)  took  up  the  subject.  For  the  first  Leda  protexta  of  Gabb  he 
adopts  the  name  Nneulaiia  protexta,  and  gives  a  new  description  (p.  105,  pi. 
xi.,  fig.  10)  and  a  figure  of  the  specimen  from  which  it  is  supposed  Gabb's 
original  figure  of  L.  protexta  was  made.  For  Gabb's  second  protexta  Whitfield 
proposes  the  name  Gabbana,  and  in  illustration  of  it  gives  figures  of  a  cast 


*  The  figure  mentioned  in  the  text  is  35,  but  the  number  on  the  plate  is  36. 
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from  Princeton  College  obtained  from  the  marls  of  Freehold,  N,  J.  (op.  cit., , 
p.  108,  pi.  xi.,  figs.  12,  13),  which  he  supposes  to  be  identical  with  the  Ten-; 
nessee  species,  and  also  of  a  smaller  specimen  which  should,  from  the  figure,) 
belong  to  another  and  distinct  species.     The  Tennessee  shell  must,  of  course,! 
keep   the   name,   being  the   original   type.      This   has   been    redescribed  and  '• 
figured  (Bull.  Am.  Pal.,  iv.,  p.  55,  pi.  iv.,  fig.  9,    1896)  by  Harris,  to  whom 
Professor  Safford  lent  the  type  specimen,  which  really  came  from  the  Midway 
Eocene  and  not  from  the  Cretaceous  Ripley  beds  as  now  restricted.     Professor 
Harris  apparently  overlooked  the  name  given  by  Whitfield  and  renamed  the 
species  L.  Safforda)ia.     In  this  connection  it  may  be  pointed  out  that  the  two 
casts  figured  by  Professor  Whitfield  as  illustrative  of  Conrad's  L.  albaria  {pp. 
cit.,  p.  228,  pi.  xi.,  figs.  15  and  16)  cannot,  in  m\-  opinion,  be  regarded  either 
as  belonging  to  one  and  the  same  species  themselves,  nor  can  either  of  them 
be  referred  to  Conrad's  original  species.     As  they  cannot  be  specifically  iden- 
tified without  better  material  it  is  best  not  to  name  them.     In  the  synonymy 
of  Y.  protcxta  Conr.  (^  albaria)  Professor  Whitfield  remarks  "  not  Yoldia  pro-  \ 
tcxta  Gabb,"  but  this  should  read  "not  Lcda  protcxta  Gabb,"  since  I  believe ( 
Mr.  Gabb  did  not  describe  a  Yoldia  with  that  specific  name,  though  he  gave 
the  latter  to  three  different  species  of  Lcda. 

Lastly,  Professor  Harris,  in  his  synonymy,  queries  whether  the  Lcda  bclla  1 
var.  Conr.,  from  Alabama,  may  not  be  identical  with  L.  Gabbana.  It  is  possible  ] 
that  this  may  be  the  shell  meant  by  Conrad  in  his  Eocene  Checklist  when  he 
catalogued  a  N?icidaiia  protcxta  from  Alabama,  as  above  mentioned.  But,  | 
since  it  is  absolutely  impossible  to  determine  the  question  either  way,  it  will  f 
not  be  profitable  to  discuss  it.  The  lesson  taught  by  this  whole  chapter  of 
blunders  is  sufficiently  obvious. 


Leda  acala  11.  s. 

I'l.ATK   32,    Ku.URK   3. 

Wood's  Bluff,  Alabama,  C.  W.  Johnson;  Butler,  Alabama,  Aldrich. 

Shell  thin,  nearly  smooth,  elongate,  acutely  rostrate,  inequilateral, 
moderately  convex ;  beaks  small,  prominent,  but  not  high ;  anterior  slope 
shorter,  slightly  descending ;  anterior  end  rounded ;  posterior  slope  nearly 
straight,  posterior  end  narrow,  bluntly  pointed,  base  arcuate;  lunulc  very 
narrow,  almost  linear,  slightly  raised,  the  incremental  lines  near  it  strong;; 
escutcheon  narrow,  excavated,  bordered  by  a  sharp  elevated  line,  outside  of  i 
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j  which  is  a  witlcr  furrow  exteiuling  to  the  upper  end  of  the  rostrum  ;  interior 
:sniooth;  pallial  siiuis  angular,  \vell-marl<ed ;  seventeen  anterior  and  eighteen 
posterior  teeth,  wliicli  are  small  and  delicate;  chondrophore  subumhonal,  not 
projecting.     Lon.  18,  alt.  S,  diam.  5.5  mm. 

This  species  and  another  were  in  the  hands  of  Mr.  T.  H.  Aldrich  when 
ihe  described  his  Lcda  clougatoidca  (Bull.  Am.  Pal.,  No.  2,  p.  17,  pi.  v.,  fig.  2). 
^His  description  and  figuie  appl}'  to  that  one,  and  his  remark  about  larger 
ispecimens  to  the  present  species.  From  the  types  L.  clougatoidca  is  a  smaller 
and  flatter  species  with  a  sculptured  ray  on  the  rostrum  and  stronger  incre- 
mental lines.  The  same  species  has  been  found  in  the  Zeuglodon  bed  of 
Alabama. 

Leda  pharcida  n.  s. 
Tl.vfe  32,  Figure  8. 
Lignitic   or   Chickasawan    Eocene    of    Wood's    Bluff,    Alabama,    C.    W. 
Johnson  and  T.   H.  Aldrich;    also  at    McKay's  marl  bed,  Suwashec  Creek, 
two  miles  south  of  Meridian,  Mississippi,  L.  C.  Johnson. 

Shell  solid,  large,  elongated,  sharply  sculptured ;  anterior  end  shorter, 
posterior  end  longer,  rostrate,  obliquely  truncate;  surface  covered  with  low, 
■harp,  concentric,  elevated  laminie  with  slightly  wider  interspaces,  ending 
■above  anteriorly  on  the  lunular  carina,  behind  angulated  at  the  lower  border 
iof  the  rostral  ray,  the  interspaces  much  wider  on  the  ray,  and  the  lamina^- 
'Strong  and  blunt  on  the  dorsal  edge  or  keel  of  the  ray;  beaks  inconspicuous; 
lunule  nearly  linear,  slightly  excavated ;  escutcheon  deep,  flat,  with  an 
jle\ated  line,  inside  of  which  are  longitudinal  and  outside  of  which  are 
oblique  striae;  end  of  the  rostrum  obliquely  truncate,  slightly  recurved;  base 
ircuate ;  pallial  sinus  rounded,  small ;  there  are  more  than  thirty-five  teeth 
HI  each  side  of  the  moderately  large  subumbonal  chondrophoric  pit;  the 
ostrum  has  no  internal  ridge.     Lon.  36.5,  alt.  14,  diam.  7  mm. 

This  is  nearest  L.  opidoita  Conr.,  in  which  the  sculpture  of  the  rostral 
ay  is  divided  into  two  areas  of  loops  by  a  sharp  groove,  and  the  escutcheon 
-  much  smoother  and  divided  into  deeply  excavated  areas.  This  species  is 
nietimes  found  in  collections  under  the  name  of  L.  protcxta  Conrad,  but 
here  is  no  evidence  of  any  connection  specifically  between  them  or  any  of 
he  synonymes  of />;'(?/t'.i-/«.  L.  opnlcnta  is  a  much  rarer  shell  from  the  Clai- 
Jornian.  L.  rcgina-jacksonis  Harris  (Jacksonian)  is  higher  behind,  with  the 
Tiiddle  ventral  margin  straight,  and  feebler  sculpture. 
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Leda  multilineata  Conrad. 
Plate  25,  Figures  ii,  ii/^ 
Letia  inu/ii/hiia/a  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  258,   1855  ;   Wailes,  deol. 
iMiss.,  p.  289,  .\iv.,  fig.  4  (Iwd),   1854. 

Eocene :  Moody's  branch  beds,  Jackson,  Mississippi ;  Wahtubbee  Hills, 
Clarke  County,  Mississippi ;  near  Hickory;  four  and  a  half  miles  east  of  Shu- 
buta,  eight  miles  west  of  Enterprise,  and  six  miles  west  of  De  Soto;  Oligocene; 
Vicksburg  limestone,  Mississippi,  Burns  ;  nummulitic  beds  near  Martin  Station, 
Florida,  Willcox.     Length  of  figured  shell  20  mm. 

This  fine  species,  which  appears  to  range  from  the  Middle  Eocene  to  the 
top  of  the  Lower  Oligocene,  has  not  hitherto  been  well  figured,  for  which 
reason  I  have  given  an  illustration  of  it. 

Leda  concentrica  Say. 
Nucula  concentrica  Say,  Joiirn.  Acad.  Nat.  Sci.  Phila.,  ist  Ser.,  iv.,  p.  141-42,  1824;  not 

of  Fischer,  Fos.  Gouv.  Moscow,  1843. 
Leda  eborea  Conr.,  Proc.  Acad.  Nat.  Sci.   Phila.,  xiv.,  p.   1846;  ibid,  for   1863,  p.  581: 

not  L.  eborea  Conr.,  Journ.   Acad.  Nat.   Sci.  Phila.,  2d  Scr.,  iv.,  p.  295,  pi.  47,  fig. 

26  (=  L.  smirna  Dall). 

Upper  Miocene  of  Alabama,  of  the  Deep  Well  at  Galveston,  Texas  (four 
hundred  and  forty  to  four  hundred  and  fifty-eight  feet  below  the  surface),i 
Pleistocene  of  the  Gulf  Coast,  and  recent  in  the  Gulf  of  Mexico ;  Say,' 
Harris,  Mitchell,  Dall,  and  others.  j 

Leda  catasarca  n.  s. 

I'LATK   32,    FlGUUE    I3. 

Eocene  of  the  Wahtubbee  Hills,  Clarke  County,  Mississippi,  at  station.s 
2616,  2621,  2622,  2624,  and  2625  ;  Burns. 

Shell  small,  very  plump,  nearly  equilateral,  concentrically  sculjiturcd,  with 
on  the  beaks  and  bod)-  rather  wide,  flattish  riblets,  more  crowded  ventrnlly, 
obsolete  dorsally  behind  and  on  the  dorsal  and  anterior  portions  in  front; 
lunule  very  narrow,  excavated,  with  the  valve  margins  slightly  pouting ;  tht 
escutcheon  similar,  wider,  with  an  excavated,  obliquely  grooved  furrow  out- 
side of  it,  with  rounded  outer  edges,  the  whole  forming  a  conspicuous  lanceo- 
late area  extending  from  the  point  of  the  rostrum  to  the  beaks;  anterior  end 
of  shell  rounded,  base  arcuate,  po.sterior  end  with  a  short,  bluntly  pointec' 
rostrum ;  hinge  solid,  with  about  sixteen  anterior  ajid  fourteen  posterior  V- 
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;  shaped   teetli ;   cliondroplinre    small,  suhiimbonal  ;    the    rostrum    without    an 
internal  ridge,  the  pallia!  sinus  small.     Lon.  5'.2,  alt.  3,  diam.  2.5  mm. 

This  interesting  little  species  appears  to  be  rather  common  in  beds  of  the 
Wahtubbee  horizon.     It  differs  from  L.  robitsla  Aldrich  in  details  of  sculpture, 
ccially  on  the  escutcheon. 

Leda  flexuosa  Heilprin. 

Plate  38,  Ficukes  5,  5  «. 

Leda  flexuosa  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.   119,  |il.  16,  fig.  66,  two  views,   1S87. 

Oligocene  silex   beds  of  Ballast   Point,  Tampa  Bay,  Florida ;    Heilprin 
,and  Dall. 

This  species  was  imperfectly  represented  by  the  original  figures,  and  at 
the  suggestion  of  Mr.  Willcox  new  figures  of  it  have  been  included  here. 

Leda  hypsoma  n.  s. 
Plate  32,  Ficuke  2. 
Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina;  Burns. 
Shell  small,  polished,  compressed,  with  the  rostrum  short,  pointed,  and 
gaping  at  the  end;  sculpture  of  flattened,  wide,  concentric  waves  or  riblets, 
with  their  dorsal  slope  steeper ;  these  waves  are  obsolete  over  the  anterior 
liorsal  and  terminal  part  of  the  valves,  and  wholly  absent  from  the  rostrimi ; 
[i'^eaks  nearly  central,  plump,  low;  lunule  very  narrow,  bordered  by  an  im- 
;pressed  line ;  escutcheon  wider,  bordered  by  a  large,  rounded  rib  on  each  side, 
'he  area  longitudinally  grooved;    rostrum  slightly  recurved;    base  arcuate; 
jinterior  polished,  with  a  small  pallial  sinus  ;  fourteen  anterior  and  about  eleven 
oosterior  teeth;  the  chondrophore  minute,  subumbonal ;  the  rostral  channel 
lot  divided  by  a  ridge.     Lon.  5.5,  alt.  3.2,  diam.  1.5  mm. 

This  species   recalls   Niiailaiia   Iviifcra   Conr.,  but   is   larger   and    more 
-■longated,  with  a  more  conspicuous  rostrum. 

Leda  dodona  n.  s. 

Plate  32,  Figure  6. 

Oligocene  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Florida ;  Burns. 

Shell  small,  solid,  slightly  inequilateral,  polished,  strongly  concentrically 

culptured ;   sculpture  of  elegant,  even,  high,  blunt-edged,  slightly  recurved 

amella;,  with  deeply  excavated,  wider  interspaces,  which  are  striated  b)'  the 

ines  of  growth ;  the  sculpture  ends  anteriorly  at  the  margin  of  the  lunule. 
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and  behind  ceases  on  the  rostral  carina,  about  equall\'  strong  throughout;  a 
radial  depression  extends  from  the  beak  to  the  anterior  ventral  margin,  whi^ 
it  slightly  emarginates ;  lunule  narrow,  transversely  ribbed;  escutcheon  widief, 
extending  to  the  end  of  the  rostrum,  bounded  b\-  a  strong,  rounded  carina,  on 
which  the  lamellje  are  conspicuous ;  within  the  carina  the  area  is  excavated 
and  nearly  smooth,  except  in  the  central  part,  where  it  is  radially  grooved; 
rostrum  acute,  slightly  recurved  near  the  tip,  pallial  sinus  small ;  hinge  with 
nineteen  anterior  and  fourteen  posterior  rather  solid  teeth ;  chondrophore 
small,  triangular.     Lon.  9,  alt.  5,  diam.  4  mm. 

This  elegantly  sculptured  species  is  related  to  L.  robusta  Aldr.,  L.  bisulcata 
Guppy,  L.  acuta  Conrad,  etc.,  but  in  the  minor  details  of  its  sculpture  differs 
from  all  of  them. 

Leda  trochilia  n.  s. 
Plate  32,  Figiirfs  4,  12. 

Miocene  of  the  upper  bed  at  Alum  Bluff,  Calhoun  County,  Florida; 
Dall  and  Burns. 

Shell  small,  solid,  nearly  equilateral  ;  sculpture  of  concentric  riblets,  not 
always  continuous,  with  wider  interspaces ;  the  ribs  when  continuous  e.xtend 
forward  to  the  margin  of  the  shell;  there  is  no  lunule,  or  its  area  is  barelj^ 
indicated  by  a  feebly  impressed  line  which  does  not  interrupt  the  sculpture; 
there  is  a  very  feeble  anterior  depressed  ray  which  docs  not  emarginate  tfefe 
base ;  anterior  end  rounded,  shorter ;  base  arcuate,  posterior  end  rostrate, 
pointed ;  the  escutcheon  is  almost  as  in  the  last  .sj)ccies,  but  its  carina  bears 
no  lamelhe,  as  the  concentric  sculpture  is  little  elevated  and  only  in  certain 
specimens  erenulates  the  carinas;  interior  much  as  in  L.  dodoiia  with  the 
same  number  of  stout  teeth  (sixteen)  before  and  behind  the  small  triangular 
chondrophore.     Lon.  10,  alt.  6,  diam.  4  mm. 

This  is  another  species  of  the  same  group  as  L.  dodoua,  but  with  coarser 
and  less  regular  sculpture  and  obsolete  lunule. 

Leda  acrybia  n.  s. 

Chesapeake  Miocene  of  Plum  Point,  Maryland  ;    Burns. 

Shell  resembling  L.  trochilia,  but  thinner  and  more  compressed,  with  a 
wider  rostrum,  which  is  nearly  smooth  and  slightly  recurved  ;  the  young  arc 
liardly  rostrate  ;  there  is  a  narrow  lunule  and  escutcheon,  the  latter  subdividol 
by  an  oblique  ridge  and  nearly  smooth ;  there  are  si.xtccn  teeth  on  eacii  side 
of  a  small  chondrophore.     Lon.  lO,  alt.  5,  diam.  3.75  nnn. 
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The  material  for  this  species  is  sparse,  and  I  await  better  specimens  for 
figuring,  but  there  is  enough  to  indicate  clearly  that  the  species  is  distinct 
from  any  of  those  compared  witli  it. 

j     ,,  Leda  (linifera  Conrad,  var.  ?)  canonica  n.  s.  ? 

]Cf.  Fu-iia  linifiia  Conr. ,  Am.  Jour.  Conch.,  i.,  p.  139,  pi.  x.,  fig.  8,  1S65. 

Jacksonian  of  Garland's  Creek,  Clarke  County,  Mississippi,  Spillman  ;  the 
variety  from  the  Oligoccne  marl  of  Chipola  River,  Calhoun  Count)-,  ]""lorida, 
Dall. 

I  Tiie  shallow  radial  furrow  on  the  rostral  end  of  Conrad's  shell  is  misrep- 
resented as  a  rib  on  his  figure.  The  shell  is  subrhomboidal  and  compressed 
with  the  concentric  lines  sparse,  obsolete  anteriorly  and  on  the  rostrum.  The 
present  form,  represented  by  two  small  specimens  about  2.5  millimetres  long, 
is  more  elongate,  less  compressed,  the  rostrum  has  a  rounded  dorsal  keel, 
land  the  surface  is  uniformly  covered  with  fine,  even,  concentric  sculpture. 
It  is  probably  a  distinct  species,  less  robust  than  young  L.  acuta  Conr.  of  the 
same  size,  but  for  which  the  material  is  hardly  adequate  to  a  full  description 
and  figure.  The  shell  is  near  Z.  calatabiancnsis  Segucnza  (Nuc.  terz.,  pi.  ii.,  fig. 
9  a)  from  the  Astian  of  Itah'. 

The  Chipola  beds  have  afforded  another  species  of  the  same  group  (Nat. 
Mus.  114,808)  which  in  form  and  sculpture  much  resembles  L.  linifera,  but 
che  shell  is  more  inflated,  the  rostrum  more  pointed,  with  a  marked  inflection 
,of  the  basal  margin  below  it,  and  the  anterior  end  is  more  attenuated.  For 
the  present  this  may  take  the  provisional  name  of  L.  linifera  var.  chipolana, 
though  sufficient  material  would  probably  show  it  to  be  distinct.  It  is  reprc- 
■^ented  in  the  collection  by  only  a  single  specimen  2.5  millimetres  long. 

Leda  amydra  n.  s.  ? 

A  single  valve  from  one  mile  south  of  Plum  Point,  Maryland,  was 
collected  in  the  Miocene  by  Harris. 

Shell  small,  smooth,  polished,  subequilateral,  moderately  convex,  with 
m  evenly  arcuate  base,  no  lunule,  and  the  escutcheon  small,  narrow,  exca- 
vated, bounded  outside  by  a  raised  line  beyond  which  is  a  second  furrow  ex- 
tending nearly  to  the  end  of  the  rostrum  ;  the  chondrophore  is  small  and 
deep  seated  with  about  a  dozen  small  teeth  on  each  side  of  it;  the  rostrum  is 
■ihort,  rounded,  and  without  any  internal  partition.  Lon.  5,  alt.  2.5,  diam. 
1.5  mm. 
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This  shell  is  remarkably  like  a  small  Lcda  from  the  Claiborne  sands 
which  I  have  without  a  name,  but  is  more  rounded  behind.  More  material  is 
needed  to  establish  its  exact  relations.  Another  valve  was  found  at  Plum 
Point  which  may  be  di.stinct,  or  possibly  a  variety  of  this  species,  from  which 
it  differs  by  its  thinner  shell  and  by  having  fine  concentric  sculpture  on  and 
near  the  beaks  and  on  the  anterior  dorsal  slope. 

Leda  phalacra  11.  s.  ? 

Miocene  of  Plum  Point,  Maryland ;  Burns. 

This  shell,  also  represented  by  a  single  valve,  is  less  arcuate  and  more 
compressed  than  L.  ainydra  ;  the  middle  third  of  the  convexity  of  the  shell 
has  a  few  conspicuous  concentric  waves  which  do  not  reach  the  base  and  end 
abruptly  before  and  behind ;  the  beaks  arc  covered  with  concentric  sculpture, 
which  also  appears  on  the  anterior  dorsal  slope;  there  is  a  well-marked 
narrow,  impressed  lunule  and  escutcheon,  but  the  hinge,  though  feeble,  resem- 
bles that  of  L.  aiiiydra.     Lon.  5.5,  alt.  2.7  mm. 

These  little  Yoldiform  Ledas  would  be  easily  mistaken  for  Yoldias;  and, 
in  fact,  many  have  been  so  referred  by  authors,  but  sufficient  study  will 
enable  almost  any  of  them  to  be  properly  referred.  While  the  distinctions 
are  chiclly  anatomical,  the  solidity  of  the  shell,  the  presence  of  a  rostral  ray, 
a  lunule,  and  concentric  or  radial  sculpture  are  all  characteristic  of  I.cda  and 
not  of  Yoldia,  and  some  of  these  characters  are  almost  always  present,  and 
taken  with  the  general  habit  of  the  shells  are  sufficient  to  distinguish  them. 

I  may  add  that  I  ha\'e  fragments  of  a  beautiful  Adrai/a  from  the  Pliocetie 
of  Limon,  Costa  Rica,  but  prefer  to  await  better  specimens  before  attempting 
to  name  it. 

Leda  acuta  Cimiad. 

Niuula  aciilit  Conrail,  .\iii.  Mar.  Coiicli.,  p.  32,  |)l.  vi.,  fii;.  1.  1S31  ;  not  nf  Sl)y.,  Trans. 

(.leol.  Soc.  LoikI.,  2d  Scr.,  v.,  pi.  39,  fi^.  5,   1H37. 
Lcda  cit)iva/a  fShy.,  V.  '/..  S.,   1832,  p.   lyS. 
Leda  jamaiccnsis  Orb.,  Moll.  Cuba,  ii.,  p.  262,  pi.  .\xvi.,  figs.  27-29,   1S46  ;    ILill,  Dull. 

Mus.  Comp.  Zool.,  ix.,  p.  124,  1881. 
Ixda  mica  Old.,  Proc.  IJost.  Soc.  Nat.   Hist.,  viii.,  p.  282,   1862  ;  Vcriill,    Trans.  Conn. 

Acad.,  v.,  p.  572,  1882  ;  not  vi.,  p.  260,   1884. 
Lfda  hiontala  A.  Ads.,  fide  Ilanley,  from  type. 
Leda  acuta  (Conrad)  Hall.    Hull.   Mus.   Comp.   Zool.,   xii.,  \i.   251,    18S6  ;    xvui  ,   p.  4.1''' 

1889.  ' 
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Oligocene  of  the  Cliipola  beds,  Calhoun  County,  Florida,  Dall  and  Burns, 

and  of  the  Alum   Bluff  beds   at  Oak    Grove,  Santa   Rosa  County,  Florida, 

Burns.     Miocene  of  Suffolk  and  Yorktown,  Virj^inia;  of  Wilniintrton,  North 

'  Carolina,  of  the  Natural  Well,  Duplin  County,  North  Carolina,  and  of  Dar- 

j  Ungton,  South  Carolina;   Burns  and  Harris.     Pliocene  of  the  Dismal  .Swamp, 

\  Virginia ;    of  the  Waccamaw   beds.  South   Carolina ;    of  the   Caloosahatchie 

ibeds,  Florida,  on  the  Caloosahatchie,  Alligator  Creek,  and  Shell  Creek  ;  Jolin- 

son.  Burns,  Dall,  and  Willco.x.     Recent  in  thirty  to  one  hundred  and  fifty-five 

fathoms  on  the  southeast  coast  of  the  United  States  and  in  the  Antilles  and 

on  the  Pacific  coast  of  California. 

This  widely  distributed  and  ancient  species  is  represented  in  the  Oligo- 
iCene  of  Bowden,  Jamaica,  by  L.  bisulcata  Guppy  (non  Whitfield).     IJke  some 
jother  species   of  the  sub-genus   Lciiibulus  it  is  subject   to  a  wide   range  of 
variation  in  its  external  sculpture.     This  may  be  fineK'  and  regularly  con- 
centric over  the  whole  surface,  or  partly  obsolete  towards  the  ends  and  base. 
Occasional  specimens  are  found  in  which  the  surface  is  nearly  smooth  and 
others  in  which  the  fine  concentric  ribbing  is  replaced  by  a  few  distant,  coarse 
'[•jbs  or  waves.     In  fact,  the  extremes  are  so  discrepant  that  in  the  absence  of 
li  connecting  series  almost  any  one  would  doubt  that  the  shells  could  belong 
o  one  and  the  same  species.     L.  robnsta  Aldrich  \arics  in  a  similar  manner. 
)ther  species  of  the  same  group,  such  as  L.  iaphria  Dall  {aelata  Hinds,  non 
'onrad)  and  L.  pcltclhx  Dall,  even  wrhen  gathered  in  large  numbers,  show  a 
jtratifying    uniformity    of   character.       Hence    it  follows    that   much    caution 
hould  be   used   in  naming   new  forms   from   beds  where   named   species  of 
^n's  group  are  already-known  to  occur. 

Gcmus  YOLDIA  Molltr. 

This  group  appears  to  be,  on  the  whole,  more  modern  than  the  t\pical 
da,  and  occurs  for  the  most  part  rather  sparingly  in  the  Tertiary.  Though 
f  number  of  species  is  small,  individuals  are  astonishingly  numerous  in 
me  localities,  and  one  stratum  at  Shell  Bluff  on  the  Savannah  River  is 
nost  entirely  composed  of  the  fossilized  valves  of  a  single  species  of  Yoldia. 
.'ter  eliminating  the  Yoldiform  species  of  Lccia,  comparatively  few  species 
i^iain  to  be  discussed.  Yoldia  glacialis  Wood,  described  from  recent  speci- 
i:ns,  was  described  from  the  Pleistocene  of  New.  tlngland  as  Y.  portlandica 
1  tchcock,  and  is  the  }'.  antica  of  several  authors,  but  not  of  Gray.      Yoldia 
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albaria  Conrad,  from  the  New  Jersey  marls,  was  originally  named  protcxta, 
and  belongs  to  the  genus  Ldhi  {q.  t'.).  Yoldia  Coopcri  Gabb,  a  fine  species, 
erroneously  referred  afterwards  to  Y.  biiprcssa  Conrad,  is  found  recent  and  in 
the  later  Tertiaries  of  California.  Y.  iinprcssa  Conrad  was  described  from  the 
Eocene  of  Oregon.  Y.  hevis  Say,  which  has  been  confused  with  its  probabJe 
descendant  Y.  liiiiatula  Say,  is  abundant  in  the  Miocene  of  the  eastern  United 
States.  Y.  ahnipta  Conrad  (1S48,  not  of  Dana,  1S47)  is  an  obscure  species 
from  the  Oregon  Tertiary.  Y.  uasiita  and  ovalis  Gabb  were  described  from 
the  Oligocene  of  St.  Domingo.  The  earliest  Tertiary  species  I  have  noted 
from  our  own  country  is  Y.  Kindlci  Harr.,  from  the  Midway  Eocene  of  Ten- 
nessee. Yoldia  chorea  (Conrad)  Harris  is  a  Lcda,  but  judging  from  the  figure 
(Bull.  Amer.  Pal.,  iv.,  pi.  4,  fig.  10),  the  species  doubtfully  referred  to  Lcda 
clongatoidca  Aldr.  by  Professor  Harris,  and  which  he  has  since  named  Yoldia 
Aldricluana,  belongs  to  the  genus  Yoldia.  From  the  Claibornian  we  have  the 
rare  Y.  claibonicnsis  Conrad ;  from  the  Oligocene  of  the  Antilles  Y.  Crosbyana 
Guppy ;  K  .JtvvW?  Conrad  is  a  good  species  from  Red  Bluff;  and  Shell  Bluff, 
Georgia,  and  the  Floridian  Chipola  beds  have  a  species  apiece.  Y.  corpii- 
Icntoidca  AUlr.,  with  cborca  Conrad  and  similar  forms,  are  better  placed  in  the 
genus  Lcda. 

This  genus  has  been  variously  subdivided,  especially  in  Professor  Verrill  s 
paper  above  alluded  to,  but  a  conservative  view,  taking  into  account  the 
variable  characters  exhibited  by  the  respective  species  and  the  indubitably 
close  relations  with  Leda,  obliges  me  to  withhold  from  the  most  marked  q\ 
the  several  groups  a  more  than  sectional  value,  and  to  regard  a  large  pro 
portion  of  the  names  as  sj-nonynies.  The  following  arrangement,  based  or 
the  above  considerations,  may,  perhaps,  be  accepted. 


Genus  YOLDIA  Molkr,  i,S42. 
Two  species  were  referred  by  Mollcr  to  his  new  genus,  one  of  which  Wir 
according  to  Morch,  Y.  glacialis  Wood  (=^K  ''  arclica  Gray,"  Moller),  and  tli 
other  a  young  specimen  of  Y.  thraci(cformis  Storer  (=  Y.  aiigiilaris  Mollcr 
The  original  Nuciila  arclica  Gray  is  indeterminable  from  the  brief  diagnosi: 
and  was  not  figured.  It  has  been  identified  b)'  several  natinalists  (Hanle) 
Smith,  and  others)  with  Y.  hypcrborca  Torell,  and  by  others  with  )'.  glacial 
Wood  (+  )'.  tniiicala  Brown,  +  >'.  por/laiidira  Hitchcock).  I'Vom  Moller 
description    of   his    Y.  arctica   as  "  planiuscula,   la;vi,   nilida,   lutco-vel  fuse 
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virentc,"  and  the  number  of  teeth  lie  ascribes  to  it,  I  feel  compelled  to  believe 
tliat  it  could  not  have  been  Y.  i^lacia/is,  whatever  Gray's  A^.  arctica  was.* 

Sections : 

A.  Yoldia  s.  s.     Type  )'  Iiypcr/'oira  (Loven  MS.)  Torell. 

Shell  elongate,  smooth,  comiMcssed,  more  or  less  pointed  behind, 
liavintj  a  deep  pallial  sinus  and  with  a  wide  pedal  and  moderate  si- 
[ihonal  gape.     E.x.  Y.  hcvis  Say,  Miocene,  Virginia. 

B.  Ciii-stiriinii  Dail.     T_\pe    )'.   (rirtitn  Brod.  antl   Sby.,  Zool.  Journ.,    1829; 

(not  of  Gray,  Parry's  Voy.  App.,  1824)  =  F.  scissurata  Dall. 

Shell  like  Yo/dia  with  incised  sculpture  not  in  harmony  with  the  incre- 
mental lines  over  more  or  less  of  the  externa!  surface.  E.x.  Y.  lancco- 
lata  J.  Sby.,  Pliocene. 

iO.  Ortlioyoldia  Verrill.     T)-pe  I',  scapina  Dall. 

Shell  smooth,  without  rostrum  or  carina,  the  ends  bluntly  rounded. 
Eocene,  recent. 

D.  Yoldiilla  Verrill.     Type  }'  liicida  Lo\-en. 

Shell   small,   rounded   ovate,   smooth,   with   obscure   rostration   feebly 
developed,  with  a  small  or  indistinct  pallial  sinus ;  resiHum  well  devel- 
oped, short,  sometimes  partly  visible  e.xternally. 
These  are  mostly  small  deep-sea  forms,  of  rather  generalized  character, 
which  verge  on  Mallctia  in  their  iigamental  features,  and  are  very  much  like 
the  young  of  some  of  the  larger  forms.     Professor  Verrill  ascribes  to  them 

'a  feeble  external  ligament,  but  it  seems  to  me  more  hke  the  continuous  peri- 
I  »  ■  ... 

>ost/acum  which   is  visible  in  a  fresh  specimen  of  Y.  Iliracucforiius,  and  which 

has  no  real  ligamentar)'  function.     The  dorsal  vah-e  margins  do  not  entirely 

close  over  the  resilium,  though  its  attachments  appear  to  be  wholly  internal. 

E.  Portlaiidia  Morch.     Type  Y.  glac'udis  Wood  (  ■-  Y.  portlandica  W\^c\\cocV, 

Plei.stocene  and  recent.     Mci:;(iyoldia  Verrill). 

Shell  convex,  more  or  less  abruptly  truncate  liehind,  the  rostral  part 
laterally  compressed  ;  the  jxillial  line  with  a  deep  sinus. 

The  gaping  of  the  valves  in  ]'.  tliracuefaniiis  is  merely  a  specific  character 
and  varies  in  the  same  .species  and  in  different  ages  of  the  same  individual. 


*  In  this  also  I  agree  with  Hanley  and  Smith  in  referring  Gray's  species  to  the  hyperborea  group 
t.ither  th.in  to  that  of  truncata  Brown,  as  supposed  by  Torell,  Jeffreys,  and  Morch.  Yoldia  arctica 
Brod.  and  Sby.  (1829)  is  a  totally  distinct  species,  which  I  have  named  K  scissura/a. 
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}'.  inontcrcyciisis  Dall,  otherwise  very  close  to  Y.  tlirachcfoniiis,  does  not  gape 
perceptibly  more  than  Y.  glacialis.     The  soft  parts  of  Y.  tlu-acuefonnis  differ  1 
in  no  essential   respect   from  those  of  Portlaiidia  glacialis.     I  cannot  regard  t 
the  differences  of  any  of  the  above  forms  as  of  more  tlian  sectional  value,  i 
They  all  intergrade  in  a  large  series  of  species.  i 

Yoldia  Isevis  Say. 
Nttcula  linns  Say,  Joiini.  Acad.  Nat.  Sci.  Phila.,  ist  Ser.,  iv.,  p.  141,  pi.  x.,  tig.  5,  1824. 

Miocene  of  Maryland  (Say) ;  St.  Mary's  Coimty,  Maryland ;  York  River, 
Virginia;  Warwick  and  Dismal  Swamps,  Virginia;  Burns,  Harris,  Haldcman, 
etc. 

This  species  is  probably  the  ancestor  of  the  Pleistocene  and  recent 
Y.  Hiiiatula  Say.  It  differs  from  the  latter  by  its  proportionally  larger  chon- 
drophores,  smaller  and  more  numerous  teeth,  somewhat  more  pointed  pos- 
terior end,  and  less  compressed  escutcheon.  A  very  large  series  compared 
shows  these  differences  to  be  constant. 

Yoldia  psammotsea  n.  s. 

ri.ATE   34,    FlC.URE   20. 

Claiborne  sands,  at  Claiborne,  Alabama ;  Burns. 

Shell  smooth,  or  with  faint  incremental  lines,  inequilateral  with  low 
beaks,  the  dorsal  and  ventral  margins  subparallel ;  valves  elongated,  rounded 
in  front  and  behind,  the  posterior  part  somewhat  compressed  and  attenuated: 
anterior  end  with  a  moderate  gape;  lunule  and  escutcheon  elongated,  very 
narrow,  almost  linear.     Lon.  21,  alt.  9,  diam.  6  mm. 

This  species  is  represented  by  two  specimens  with  the  valves  closed  and 
filled  with  a  rather  hard  matrix,  so  that  the  hinge  characters  arc  inaccessible. 
It  is  clearly  distinct  from  any  of  the  described  species  of  the  American 
Eocene,  and  peculiar  in  its  elongated  solenoid  form.  It  cannot  be  confounded 
with  Y.  claibonu'iisis  Conrad,  from  the  same  horizon.  It  would  find  a  place  in 
the  section  Orthoyoldia  Verrill. 

Yoldia  ftater  n.  s. 
Plate  32,  Kkmire  i. 

Oligocene  of  the  Chipola  beds  in  Calhoun  ami  Walton  Cminties,  Florida, 
Dall,  Burns,  and  Johnson;  also  in  the  .'\luni  Bluff  sands  at  ( )ak  Grove,  .Santa 
Rosa  County,  ]'"lorida.  Burns. 

Shell  polished,  thin,  elongate,  much  resembling  Y.  hcvis,  from  which  it  is 


FREE    INSTITUTE    OF    SCIENCE 

597 
TERTIARY  FAUNA  OF  FLORIDA  ^^' 


listinguisheci  by  the  less  arcuate  base,  more  attenuated  anterior  end,  sonie- 
vhat  more  compressed  form,  and,  in  the  great  majority  of  specimens,  by 
laving  on  the  convexity  of  tiie  bealcs  and  the  earl}-  part  of  their  posterior 
■  lope  a  concentric  sculpture  of  fine  even  riblets  with  about  e<]ual  interspaces. 
iFhere  is  also  on  the  escutclieon  an  elevated  radial  line,  absent  on  the  corre- 
'ponding  part  of  )'  /a'.'/.v,  which  also  attains  a  nearly  one-third  larger  size 
,hcn  full  grown.  There  are  about  twent\--si.\  teeth  on  each  side  of  a  small 
ubunibonal  chondrophore.     Lon.  19,  alt.  8,  diam.  4  mm. 

This  shell  is  perhaps  the  ancestor  of  )'.  /ici'/s,  from  which  it  can  usually 
e  readily  distinguished  by  its  more  rectangular  form  and  sculptured  umbones. 

Yoldia  tarpseia  n.   s. 

Chesapeake  Miocene  of  the  upper  bed  at  Alum  Bluff,  Calhoun  County, 
lorida;   Dall  and  Burns. 

Shell  small,  smooth,  ovoid,  moderately  convex,  rather  solid  for  its  size, 
ith  the  ends  rounded,  the  posterior  smaller,  the  base  evenly  arcuated  ;  lunule 
erj'  narrow;  escutcheon  smooth,  or  marked  only  by  lines  of  growth,  with  a 
ngie  lamellose  elevated  line  very  close  to  the  shell  margin,  which  in  young 
r  worn  specimens  is  often  obscured;  beaks  low,  hinge-line  nearly  straight, 
-illial  sinus  rounded,  deep,  nearly  reaching  the  vertical  of  the  beaks;  about 
,iventy  anterior  and  eighteen  posterior  small,  narrow  teeth,  separated  by  a  sub- 
mbonal  chondrophore.  Lon.  of  a  large  specimen,  14.25  ;  a  perfect  but  smaller 
ie  measures,  lon.  9.5,  alt.  5,  diam.  3  mm. 

This  shell  recalls  ]'.  sapotUla  Gld.,  and  bears  to  ]'  Itrvis  much  such  a 
:lation  as  ]'.  sapotUla  does  to  Y.  lintatiila  Say. 

Subfamily  MALLETlINiE. 
Genus  PLEURODON   S.  Wood. 
'</o«\V()ocl,  Chadesuonh's  Mag.,  iv.,  p.  230,  1840.     (Type  P.  ova/isWooi,  op.  cit.,  p. 
:,;o,  suppl.  pi.  xiii.,  fig.  i  a-d:)    Not  PUiirodonte  Fischer,  Tab.  Syn.  Zoog.,  p.  129, 1808. 
7  V>»<j  Orbigny,  Pal.  Franc,  iii.,  p.  161,  1843.     (Type  Nucula  miliaris  Deshaycs,  non 
Wood,  Coq.  env.  Paris,  i.,  p.  235,  pi.  .x.xxvi.,  figs.  7-9,  1824.)    Not  Nuculina  Agassiz 
or  Filippl. 
ucindla  Wood,  Crag.  Moll.,  ii.,  p.  72,  1850.     (.V.  miliaris  Wood,  non  Deshayes,  pi.  x., 
'.      figs.  \a-c,  1850.)     Deshayes,  An.  s.  Vert,  bassin  de  Paris,  i.,  p.  826,  i860. 
luulina  E.   A.   Smith,  Challenger  Pelecypods,   p.  230,   1885.      Venill,  Am.  Journ.   Sci., 
Jan.,  1897,  p.  51. 
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Range:  Paris  Eocene;  Red  and  Coralline  Crags  of  Britain;  Caloosn- 
hatchie  beds,  Florida;  Pliocene  of  Reggio,  Italy;  recent,  Straits  of  Florida, 
in  two  hundred  and  five  fathoms. 

This  very  remarkable  little  genus  combines  characters  which  recall 
Niicnla,  Liiiiopsis,  Tuidaria,  and  other  genera,  with  features  peculiar  to  itself. 
The  history  of  the  genus  is  quite  complicated. 

In  1840  Searles  Wood  described  his  genus  Plcnrodon,  as  above  cited,  for 
/'.  ovalis  of  the  British  Crag,  at  the  same  time  querying  the  specific  identit}' 
of  his  type  with  a  shell  described  by  Desiiayes  in  1824  under  the  named 
Niicula  miliaris,  from  the  Paris  Basin  Eocene.  They  were  not  specifically 
identical,  though  Wood  in  1850  concluded  that  they  were,  and  therefore 
enumerated  his  Crag  species  under  the  specific  name  of  tiiilicrris  among  his 
Crag  bivalves.  But  since  there  was  a  genus  P/nirpdoiile  already  existing,  he 
concluded  (erroneously,  in  my  opinion)  that  Plcnrodon  was  preoccupied  in 
zoology,  and  substituted  for  it  the  generic  name  of  Nucmclla.  Meanwhile 
d'Orbigny  had  observed  the  peculiarities  of  Deshayes's  species,  and  proposed 
in  1843  '^o  make  it  the  type  of  a  genus  Nnculina,  being  apparently  ignorant 
of  Wood's  Plcnrodon.  The  word  Nncnli)ia  was  used  by  Agassiz  in  1847  tr 
include  the  Niicnlidcc  \n  a  family  sense,  and  about  1850  Filippi,  in  a  raff' 
brochure,  used  the  name  Nnculina  for  a  Cythcrc  or  allied  entomostracan.  Th^ 
uncertainty  of  date  common  to  many  of  d'Orbigny's  works  led  to  doubts  a;' 
to  which  was  the  prior  use  of  the  name  Xncnliiiii  in  a  generic  sense.  Lastly 
in  i860  Arthur  Adams  named  an  allied  recent  shell  from  Japan  Hnxlcyui 
which,  being  preoccupied  in  sponges,  he  replaced  by  Cyrilla  in  the  same  yeai'l 
In  1870  a  recent  species  of  Plcnrodon  was  found  by  Dr.  J.  G.  Cooper  whili 
dredging  among  the  islands  off  .Santa  Barbara.  California.  At  that  timt 
investigated  the  relations  rif  these  nu'nutc  forms  and  had  some  con  cspondeflc* 
about  them  with  Dr.  P.  P.  Carpenter  and  the  brothers  Adams.  But  in  tli' 
absence  of  specimens  for  comparison,  and  doubting  the  minute  accuracy  fi 
the  published  figures,  my  notes  remained  unpublished.  In  18S6  Dr.  VV.  II 
Rush  dredged  a  single  valve  of  a  new  species  of  Plcnrodon  in  the  .Straits  c 
Florida,  and  I  discovered  still  annther  in  the  Pliocene  marls  of  the  Caloosa 
hatchie  River,  Florida.  With  a  series  of  the  Crag  shells,  specimens  of  th 
species  described  by  Deshayes,  and  of  those  from  Japan  anti  California,  I  fini 
myself  at  last  in  a  position  to  review  the  groiij).  In  1870  I  was  informed  b; 
Mr.  Arthur  Adams  that  his  second  species  of  Cyrilla  (C.  ilccnssala)  was  . 
young  Limopsis,  which  eliminates  that  form   from  the  discussion.      In  188 
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jMr.  E.  A.  Smith  announced  tlic  discrtvei)-  Iiy  the  ChallcnLjer  I'^xjiedition  of 
\P.  oi'ttlis  at  the  Cape  of  Good  Hope,  in  fifteen  to  twenty  fathoms,  at  St.  Simon's 
Bay.     I  have  not  examined  these  specimens. 

The  typical  species  of  Pleurodon  is  cliaractcrized  by  a  shell  externally 
iiesemblini;  Niiciila,  but  having  a  structure  much  less  nacreous.  Mr.  Wood, 
Indeed,  described  his  shell  as  nacreous,  but  none  of  the  specimens  given  by 
lini  to  Dr.  Jeffreys  lia\e  the  least  pearly  lustre,  and  if  the  recent  species  are 
i^xamined  they  appear  hardl\-  more  nacreous  than  an  ordinaiy  Lcda.  The 
Ulterior  side  of  the  hinge-line  is  short,  the  cardinal  bonier  externally  is  pro- 
luced  and  angulated,  and  in  an  excavation  under  this  little  angle  lies  the 
ligament  which  in  a  normal  and  perfectly  preserved  specimen  is  nearly  or 
Ijuite  covered  by  the  margin  of  the  valves.  In  most  specimens  this  covering, 
leing  extremely  thin,  is  eroded  or  broken  away,  so  that  two  valves  in  oppo- 
'iition  show  a  small  oval  pocket  in  which  the  ligament  was  originally  con- 
fained.  In  P.  iiiiliaris  Deshayes  the  perfect  shell  completely  hides  the  ligament, 
vhich  is  wholly  internal,  and  the  British  specimens  indicate  that  this  may 
lave  been  the  case  with  P.  mnxlis  also.  In  both  of  these  species  and  in  the 
•ecent  P.  Adamsii  from  Florida  as  well  as  the  P.  Woodii  from  the  Caloosa- 
iiatchie,  the  cavity  for  the  ligament  is  rather  fiattish  and  small ;  in  the  P. 
\nunita  Cpr.  from  California  as  well  as  the  Japanese  Cyrilla  the  cavity  is  large 
i  nd  nearly  spherical. 

The  cardinal  plate  in  all  the  species  is  rather  broad,  and  terminates  in  the 
eft  valve  with  a  prominent  lateral  tooth  which  is  received  into  a  corresponiling 
depression  in  the  plate  of  the  opposite  valve,  the  edge  of  the  plate  in  most  of 
he  species  being  turned  up  like  a  tooth,  but  in  /'.  viuuita  remaining  flat  in  the 
ight  valve.  The  cardinal  teeth  between  the  ligamentary  fossette  and  the 
ateral  tooth  or  socket  vary  in  form  and  arrangement  in  each  species.  Tiiey 
je,  from  their  minuteness  and  complexity,  very  difficult  objects  to  observe 
ind  draw  correctly.  They  are  set  in  a  sort  of  arch,  under  the  beak,  but  a 
areful  and  minute  study  shows  that  the  .series  is  really  composed  of  two  dis- 
inct  groups,  one  belonging  to  the  anterior  and  one  to  the  posterior  side  of 
lie  hinge,  and  the  teeth  in  one  group  are  usually  of  a  different  type  from  those 
II  the  other  group.  The  two  rows  or  groups  approach  one  another  at  a 
nore  or  less  evident  angle,  recalling  the  two  groups  in  Nucida ;  while  a 
eminiscence  of  the  internal  fossette  of  Nucida  remains  in  a  slight  broadening 
if  the  cardinal  plate  just  below  this  angle.  The  edge  in  P.  Woodii  is  actually 
•reduced  into  a  little  angular  projection  here,  but  the  recent  species  do  not 
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indicate  the  presence  of  any  resiliuni  at  this  point,  while  in  Cyrilln  the  broad- 
ening of  the  plate  has  disappeared.  The  teeth  of  tlie  anterior  group  in  P. 
m<aiis  are  bent  like  a  half-0[)en  book  standing  on  its  base.  There  are  three 
of  them  and  they  are  very  elevated.  In  position  they  resemble  those  of  P. 
Woodii ;  they  are  thin  and  compressed.  The  posterior  teeth  in  horizontal 
section  are  rounded,  they  are  stouter,  not  so  close  together,  not  bent,  and 
rather  conical.  The  widening  of  the  hinge-plate  in  this  species  is  not  great, 
and  the  posterior  cardinal  teeth  rise  almost  directly  from  its  inner  margin. 

Pleurodon  ■Woodii  n.  s. 
Plate  24,  Figure  10. 

Pliocene  marls  of  the  Caloosahatchic,  Florida;   Dall. 

Shell  small,  smooth,  oval,  slightly  truncate  in  front,  very  inequilateral; 
sculpture  only  of  extremely  fine  incremental  lines,  visible  only  under  magni- 
fication and  stronger  towards  the  margin;  beaks  small,  prominent,  anterior; 
margins  internally  smooth ;  hinge-plate  wide,  extended  posteriorly  more  than 
half  the  length  of  the  shell,  its  lower 'edge  distally  turned  up  and  thickened 
to  form  a  lateral  tooth,  to  which  in  the  right  valve  is  added  a  small  dorsal 
thickening  or  lamina;  anterior  teeth  small,  three  in  each  valve,  the  hinge-plate 
slightly  angular  below  the  commissure  between  the  anterior  and  posterior 
cardinals  ;  posterior  cardinals  three  in  the  right,  four  in  the  left  valve,  larger 
than  the  anterior  teeth  and  separated  from  them  by  a  slight  gap,  the  hinge- 
plate  grooved  between  them  and  its  ventral  margin.  Lon.  of  shell  2.75,  alt. 
1.75,  diam.  i  mm. 

This  species  differs  from  P.  ova/is  in  the  groove  and  angle  of  the  hinge- 
plate,  but  in  other  respects  the  teeth  are  much  alike,  and  the  two  species  are 
closely  related  and  of  nearly  the  same  size,  P.  Woodii  being  a  trifle  larger. 

P.  iiiiliaris  Deshayes,  when  fully  adult,  is  larger  than  the  P.  ovalis  and  has 
one  more  posterior  tooth  ;  the  anterior  teeth  are  flatter,  more  compressed,  and 
more  crowded  together.  The  young  resemble  the  /'.  o-i'alis  more  clo.sely. 
The  adults  have  the  ligamentary  fossette  completely  covered.  The  specimens 
were  received  from  Dr.  P.  Fischer  by  Jeffreys. 

P.  Reussii  Deshayes,  from  the  Tertiary  of  Bohemia,  which  was  referred  to 
P.  miliaris  by  Reuss,  I  have  not  been  able  to  examine. 

P.  calabrce  Seguenza,  from  the  Tortonian  Miocene,  I  have  not  seen,  nor 
do  I  know  if  it  has  been  described  and  figured.  The  name  occurs  in  the  list 
of  the  fossils  of  the  various  Tertiary  beds  of  Reggio  in  Calabria. 
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/'.  Sc^/iiy/.yu"  Dall,  from  the  Astiano  division  of  the  Calabrian  Pliocene,  was 
sent  to  Dr.  Jeffreys  under  the  name  of  P.  oz<alis,  and  I  suppose  is  the  shell  so 
catalogued  by  Seguenza  in  his  Tert.  Fos.  of  Reggio.  It  is  much  larger 
even  than  /'.  miliaris,  and  has  the  ligamentury  fossctte  somewhat  gaping; 
eight  teeth,  of  which  five  are  posterior,  and  all  are  much  crowded.  The  inner 
edge  of  the  hinge-plate  is  excavated  behind  the  anterior  teeth,  and  the  width 
of  the  cardinal  border  at  the  lateral  teeth  is  less,  proportionally,  than  in  the 
other  species. 

/'.  Adainsi  Dall  (plate  24,  figure  9)  was  dredged  seven  miles  east  of 
Fowey  Rocks,  Straits  of  Florida,  by  Dr.  W.  H.  Rush.  It  is  proportionally 
shorter  and  wider  than  the  other  species.  It  has  three  squarish  high  anterior 
cardinal  teeth  and  two  stout  conical  posterior  teeth  in  the  right  valve,  perhaps 
three  in  the  other.  There  is  a  well  marked  small  shelf  between  the  posterior 
teeth  and  the  outer  cardinal  border,  and  no  groove  on  the  other  side.  The 
exterior  is  smooth  and  covered  with  a  pale  yellowish  epidermis ;  the  interior 
is  glassy  rather  than  nacreous.  It  is  figured  on  the  same  scale  as  P.  Woodii. 
The  posterior  wing  of  the  cardinal  border  is  wider  than  in  any  of  the  other 
species. 

The  reader  will  understand  that  all  these  notes  are  taken  from  authentic 
specimens  and  not  from  figures. 

Subgenus  CYRILLA  A.  Adams. 

Huxleyia  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  3d  Ser.,  v.,  p.  303,  April  i860.     Type  //. 

suhata  A.  Adams  (not  Huxleyia  Bowerbank). 
Cyrilla  A.  Adams,  .\nn.   Mag^.  Nat.  Hist.,  3d  Ser.,  v.,   p.  477,  June,   1S60;    ix.,  p.  295, 

1862.     Joiirn.  de  Conchyl.,  xvi.,  p.  41,   1868. 

In  this  division  of  the  group  the  fossette  for  the  ligament  has  been  en- 
larged and  rounded.  The  space  occupied  by  the  anterior  cardinal  teeth  in 
typical  Plciirodon  has  been  so  encroached  upon  that  these  teeth  have  been 
more  or  less  absorbed  or  never  developed,  while  the  posterior  cardinal  teeth, 
upon  which  more  would  depend  after  the  others  were  gone,  have  become 
wider  and  stronger  and  extend  from  the  inner  to  the  outer  margin  of  the 
cardinal  plate,  being  somewhat  wedge-shaped  in  section  or  wider  at  the  inner 
edge.  In  Cynlla  sulcata  there  are  six  cardinal  teeth  in  the  left  valve.  Of 
these,  one,  or  possibly  two,  may  have  been  originally  part  of  the  anterior 
•series.  All  have  been  more  or  less  modified  into  closer  uniformity  with  the 
true  posterior  series ;  they  no  longer  form  an  angle  with  one  another,  and  the 
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free  inner  edge  of  tlie  cardinal  plate  has  disappeared,  so  that  the  edge,  as  it 
now  is,  is  close  to  the  inner  ends  of  the  transverse  teeth.  The  character  of 
the  lateral  tooth  remains  much  the  same  as  in  typical  Plcm-odou. 

Cyril/a  imiuita  Cpr.,  from  thirty  fathoms  off  Catalina  Island,  California, 
shows  a  further  step  in  modification.  The  fossette  has  become  still  larger, 
none  of  the  anterior  cardinal  teeth  is  left.  The  four  posterior  cardinals  are 
of  the  bent  or  V-shaped  variety,  and  the  cardinal  plate  and  shell  have  become 
more  solid  and  heavy,  though  the  shell  is  smaller  than  that  of  C.  sulcata.  The 
ligament  is  still  whoJl)'  internal  and  the  cardinal  plate  solid  and  flat.  The 
wing-like  expansions  of  its  outer  margin,  so  notable  in  all  the  species  of  Pleu- 
rodoH,  are  gone.  The  character  of  the  shell  in  both  sections  of  the  genus  is 
the  same,  that  is,  glassy  or  Leda-like,  not  nacreous. 

In  the  preceding  discussion  of  the  group  it  will  be  observed  that  the 
differences  exhibit  a  rather  gradual  modification  from  some  such  form  as 
Nucula  or  Leda.  These  small  shells,  as  in  the  case  of  the  Gastropod  Liotice, 
show  that  the  line  between  nacreous  and  non-nacreous  shells  is  very  faintly  I 
marked  at  times,  and  the  difference,  in  such  cases,  cannot  have  much  sys-j 
tematic  weight.  The  group  in  question  is  composed  of  small  shells,  as  their; 
relative  measurements  will  show.  Thus,  in  longest  diameter  we  have  Pleu-\ 
rodon  ovalis  1.75,  P.  milians  3,  P.  Scgucnza  5,  P.  Woodii  2.75,  P.  Adiriiisi  3.25, 
Cyrilla  sulcata  2.25,  and  Cy villa  imtnila  2. 1 2  mm.  j 

The  corresponding  shorter  anteroposterior  diameter  is  for  P.  ovalis  \,P.\ 
milians  2,  P.  ScgiiciizcB  4,  P.  Woodii  1.75,  P.  Adaiiisi  2.87,  Cyrilla  sulcata  1.87,! 
and  Cyrilla  munita  1.75  mm.  i 

The  form  regarded  by  Mr.  Smith  as  a  variety  of  /'.  oi'alis  Wood,  in  aj 
recent  state,  from  the  Cape  of  Good  Hope,  measures  3.5  mm.  high  by  2.5 ! 
long  and   1. 75  in  transverse  diameter.     The  figure  does  not  show  the  teeth; 
with  sufficient  clearness  to  determine  its   relations,  but   knowing  the   great 
difficulty  of  seeing  and  then  representing  so  minute  and  complicated  a  struc- 
ture, this  is  not  to  be  wondered  at.     I  have  a  doubt  as  to  the  identity  of  this; 
species  with  the  Crag  fossil,  but  Mr.  .Smith's  judgment  in  such  a  matter  is 
not  to  be  lightly  set  aside.     In  tiiis  discussion  the  side  of  the  hinge  bearing 
the  lateral  teeth  has  been  treated  as  posterior,  thus  making  the  ligament  an- ' 
terior,  as  in  Cnspidaria,  but  I  am  by  no  means  satisfied  that  this  is  the  correct  1 
view,  and  should  not  be  surprised  if  it  should  be  found  necessary  to  reverse 
these  terms  when  a  living  specimen  shall  have  been  examined.     For  those 
who  object  to  the  name  PleurodoJi  on  account  of  the  existence  of  the  prior 
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name  Plcurodoiitc,  it  will  be  necessary  to  adopt  d'Orbiijny's  name  nf  Niiailiiia 
for  tlie  i^eniis. 

Superfamily  ARCACEA. 

Family  PARALLELODONTID/E. 

Genus  CucuUsea  Lamarck. 

Cuculhea  Lam.,   Syst.  des.  An.,   1801,  p.   116;   Bosc,  Hist.  Nat.  Coq.,  iii.,  p.   121,   icSo2. 

Type  C.  {Area)  concaiiu-!-ata  Martini.  "-■•  -Ini   v 

hhmcana   Conrad,    Proc.   Acad.   Nat-   Sci.,  2d  Ser.,  vi.,   p.  289,   1862.     Type  /.  tippaua 

Conrad,  Cretaceous. 
Laliana  Conrad,  op.  cit.,  p.  2S9,   1862.     Type  Cuculhea gigantca  Conr. ,  Eocene. 

The  only  general  difference  between  the  recent  type  of  Lamarck's  genus 
and  the  fossils  named  by  Conrad,  is  that  the  fossil  shells  are  thicker.  For 
some  unknown  reason  Conrad  regarded  Latiarca  as  a  subgenus  of  Trigo- 
iiarca  Conrad,  which  appears  to  be  a  valid  and  recognizable  group,  thougli 
perhaps  rather  close  to  Trinacria. 

The  genus  Ciicullcea  has  not  been  reported  from  our  Post-Eocene  hori- 
zons. Professor  W.  B.  Clark*  has  discussed  the  type  species  with  numerous 
illustrations.  I  am  inclined  to  believe  that  the  Eocene  of  Virginia  and  Mary- 
land affords  two  species  of  CucullcBa,  C.  gigautca  Conr.  (+  onocliela  Rogers) 
and  C.  transversa  Rogers.  The  latter  appears  in  the  Chickasawan  (Suessonian) 
Eocene  at  Gregg's  Landing,  Alabama,  and  may  be  what  Harris  (Bull.  Pal.  No. 
4)  has  called  C.  Saffordi  Gabb,  which  he  reports  from  the  Midway.  Whether 
this  is  correct  or  not,  the  Gregg's  Landing  shells  agree  exactly  with  Maryland 
specimens  of  the  same  size.  C.  gigautca,  abundant  in  Maryland,  is  not  re- 
corded authentically  from  the  Gulf  States.  The  differences  between  these  two 
forms  is  not  confined  to  aged  and  young,  but  is  eipially  marked  between 
adults,  though  C.  gigautca,  especially,  is  quite  variable.  C.  viacrodoiita  Whit- 
field appears  to  be  unknown  in  the  northern  Eocene,  but  is  abundant  in  the 
Lower  Eocene  of  the  Gulf  States.  Its  most  conspicuous  characteristic  is  the 
discrepancy  between  the  sculpture  of  its  two  valves,  which  is  often  very 
marked.  The  Cuculla;a  Icvis  Tuomey,  from  the  Eocene  of  Wilmington,  North 
Carolina,  has  not  been  figured  or  sufficiently  described,  and  must  be  regarded 
as  a  doubtful  .species. 

I  have  retained  CucullcBa  in  a  distinct  family  from  Area,  not  because  I 

*BuIl.  U.  S.  Geol.  Survey,  No.  141,  p.  84,  1896. 
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til  ink  there  are  probably  family  differences  between  the  most  nearly  related 
recent  species  of  the  respective  groups,  but  because  some  of  the  best  paleon- 
tologists regard  .hra  and  CnciillcBa  as  having  reached  their  present  status 
through  very  different  lines  of  descent.  Doubtless  they  converge  in  geologi- 
cal time,  but  the  Arcidcc  appear  to  be  a  relativel)'  very  modern  group,  taken 
as  a  whole. 

The  name  Macrodontidcs  used  for  this  family  on  pages  516-17  must  be 
dropped,  since  the  generic  name  Macrodon  is  preoccupied,  and  Parallclodon 
Meek  proposed  for  the  species  which  the  former  included  ;  consequently,  the 
family  name  must  also  be  changed.  Further  study  has  also  led  me  to  the 
conclusion  that  the  genus  Cucidlaria  Conrad,  which  is  referred  to  Macrodon- 
tidic  on  page  5  17,  should  rather  be  included  with  the  true  Arks,  in  spite  of  the 
fact  that  the  hinge-teeth  are  arranged  with  much  similarity  to  those  of  the 
Paleozoic  group.  This  similarity  is  probably  only  superficial  and  due  to 
other  causes  than  inheritance  from  such  forms  as  Parallclodon. 


Family  LIMOPSID^. 

Genus  TRINACRIA  C.  Mayer. 

Tiigonocalix  Conrad,  .\w\.  Journ.  Conch.,  i.,  p.  12,  1865  (T!  ciincus  Com.). 
Tiinacria  C.  Mayer,  MolL  Tert.  dii  Miis.  de  Zurich,  iii.,  p.  62,  1868. 
Trigonocalia  Desh.,  Descr.  An.  s.  Verl.  bassin  de  Paris,  i.,  p.  838,  1S60. 
Not  7>-4'-tf«(7(r(Z'//Vz  Nyst  and  GaHotti,  Bull.  Acad.  Brux.,  ii.,  pp.  287,  347,  1835. 

il 
This  curious  little  genus  is  represented  in  the  Claibornian  by  T.  cinieus 

Conrad  (-1-  carbdfcra  Lea),  T.  pectunadaris  Lea,  and  T.  kdoidea  Meyer,  which, 
described  from  a  single  worn  valve,  seems  rather  close  to  pcctiincularis.  The 
name  Trigonocalix,  used  by  Conrad  in  his  catalogue  of  Eocene  fossils,  ap])ears 
to  have  been  a  typographical  error;  if  not  it  would  antedate  Tiiuacria,  though 
no  diagnosis  was  given. 

Trinacria  Meekli  n.  s. 
Pt.ATE  32,  Fic.uRK  17. 

Oligocene  of  the  Chipola  beds,  Chipola  River,  Calhoun  County,  anil  of 
the  Alum  Bluff  beds.  Oak  Grove,  Santa  Rosa  County,  Florida;  Dall  and 
Hums. 

Shell  small,  solid,  moderately  convex,  sculptured  only  with  fine  concentric 
lines;  anterior  end  rounded,  posterior  somewhat  siiortcr,  nmre  pointed;  beaks 
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low,  with  (in  tlie  adult)  an  almost  linear  depressed  aniphidetic  area,  interrupted 
b\'  an  oblique  impressed  subtriangular  li<^anient  pit  which,  though  external, 
interrujjts  also  the  line  of  teeth  ;  interior  smooth,  muscular  impressions  large, 
not  bounded  b\-  an  elevated  line;  pallial  line  slightly  indented  below  the 
posterior  adductor  scar;  there  are  about  eight  anterior  and  six  posterior  teeth, 
small  and  delicate;  basal  margin  smooth  and  nearly  straight.  Lon.  5.5,  alt. 
jl   3.2,  diam.  2.2  mm. 

This  pretty  little  species  reca'Is  T.  mixta  Mayer  and  T.  Ba2idoid  of  the 
Paris  basin,  but  is  clearly  distinct  from  either  of  the  American  species. 

Genus  LIMOPSIS  Sassi. 

The  genus  Liiiiopsis  is  represented  in  the  American  Eocene,  but,  perhaps 

I    owing  to  the  fact  that  they  were  deposited  in  comparatively  shallow  water, 

the  Miocene  and  Pliocene  of  the  United  States  have  so  far  yielded  no  species 

of  this   genus.      Limopsis  avicitloides  Conr.  (-f-  "  Pectimciihcs"  obliquus  Lea) 

is  found  in  the  Claibornian  at  Claiborne  Bluff  and  Wahtubbee,  Mississippi. 

The  shell  figured  by  Cossmann  (Suppl.  Greg.  Mon.,  p.  16,  pi.  i,  figs.  20- 
21)  as  Limopsis  pcrplana  Conr.  is  distinct  from  any  of  the  known  species  of 
that  genus  in  this  formation,  especially  b)-  its  smooth  inner  margins,  and  may 
take  the  name  of  L.  Cossmamii. 
I  Limopsis  radiatus  Meyer  is  described  bj-  that  author  from  Jackson,  Mis- 

•  sissippi.  It  is  very  close  to  and  doubtless  the  descendant  of  the  L.  aviadoidcs, 
but  has  a  different  sculpture.  The  latter,  according  to  Gregorio,  was  referred 
to  L.  nana  Desh.  by  d'Orbigny,  which  is  an  erroneous  identification,  as  pointed 
out  by  Cossmann.  Bronn  did  not  make  it,  as  erroneously  indicated  by  Greg- 
orio (Mon.  Faun.  Eoc.  Ala.,  p.  193),  nor  did  Conrad  or  Heilprin.  The  typo- 
graphical errors  in  Gregorio's  work  are  almost  endless,  and  this  appears  to 
be  one  of  them. 

In  the  researches  necessitated  by  the  present  work  I  have  been  obliged 
to  go  over  this  group  in  the  Claibornian,  and  find  the  errors  so  numerous 
in  every  author  who  has  treated  of  them,  in  spite  of  some  rectifications  by 
Cossmann,  that  I  feel  the  student  will  find  the  results  useful,  and  so  include 
them  here.  The  following  groups  of  species  have  been  referred  erroneously 
to  Limopsis. 

Trigonoarca  Conrad,  1S67.     Type  Cuailicsa  maconensis  Conr. 

This  genus,  which  begins  with  large  species  in  the  Upper  Cretaceous,  is 
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represented  in  the  Eocene  by  several  small,  det^encrate  forms  which  have  no 
descendants.     They  are : 

T.  ellipsis  Lea  (Contr.  Geol.,  fig.  56).  A  good  species,  not  identical  with  Pcctiin- 
cuius  per  planus  Conr. 

T.  pcrplaiia  Conrad  {IJinopsis  pcrplanatus  d'Orb.).  Very  like  dcclivis,  but 
more  rhomboidal  an<i  more  flat.     It  is  much  larger  than  T.  ellipsis. 

T.  coi'buloides  Conrad.  This  species  has  never  been  sufficiently  described  and 
is  unfigured.  By  some  blunder  a  specimen  of  T.  dccUvis  has  been 
mounted  as  the  type  of  corbuloides  in  the  collection  of  the  Academy 
of  Natural  Sciences.  The  descriptions,  however,  show  that  this  specimen 
cannot  be  the  original  type.  If  it  were,  the  name  declivis  should  be 
adopted. 

T.  decisa  (Conrad?).  The  original  decisa  is  represented  in  the  Academy's 
collection  by  a  specimen  of  Trinaeria  pcctuiicularis  Lea,  but  this  does  not 
agree  well  with  Conrad's  figure  and  brief  description.  Mr.  T.  H.  Aldrich 
has  obtained  some  specimens  of  a  Claiborne  Tyii:;oiioarca  which  agrees 
much  better  with  Conrad's  figure,  and  is  proi)abI\-  the  species  he  had  in 
mind.     It  appears  to  be  distinct  from  the  others. 

T.  decliins  Conrad.  This  is  the  largest  Claiborne  species  and  agrees  well  with 
Conrad's  figure  (Journ.  Acad.  Nat.  Sci.,  2d  Ser.,  iv.,  pi.  47,  fig.  13)  and 
original  description.  It  appears  to  be  rare.  It  is  not  a  Trinaeria  nor  is 
it  the  same  as  Pectuncuhis  minor,  as  asserted  by  Conrad  and  others.  It 
has  been  collected  at  Wahtubbee  as  well  as  at  Claiborne. 
The  following  species  belong  to  Glyeymeris  {=■  Peeluneuliis)  proper: 

G.  trigonelln  Conrad  (t-  P.  deltoideus  Lea).  This  is  very  common  at  Claiborne 
and  varies  from  trigonal  to  riMinded,  atul  from  smooth  to  radiatcly  ribbcil. 
As  the  specimens  intcrgradc  completely,  the  mutations  can  hardly  be 
named  varieties.  Conrad's  name  was  first  printed  (Am.  Journ.  Sci.,  .\.xiii., 
p.  342,  Jan.,  1S33),  though  lie  did  not  figure  the  species. 

G.  minor  Lea  (fig.  54).  This  species  appears  to  me  distinct  from  G.  /ri_i^onella, 
to  which  it  is  most  nearly  allied.  It  differs  in  shape,  is  a  thinner,  wider, 
and  more  compressed  shell.  It  reaches  a  length  of  nine  millimetres,  and 
the  inner  basal  margins  are  sharply  crenulated.  ComaLl's  reference  of  it 
to  T.  declivis,  as  a  .synonym,  is  obviously  erroneous. 
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The  Liiiio/^sis  pcctuncitlaris  (Lea)  Conr.  is  a  Trinacria,  but  Cossniann  seems 
to  have  found  a  single  small-  valve  resembling  it  which  lie  identifies  as 
an  Ana,  in  which  case  it  must  belong  to  a  distinct  species.  Gabb 
described  (1873)  a  Liiiiopsis  m^alis  from  the  Tertiary  of  St.  Domingo 
which  is  probably  Oligocene.  It  may  be  the  same  as  L.  subaiigidaris 
Guppy.  from  the  Ditruisa  bed  at  Pontapier,  Trinidad  (Proc.  U.  S.  Nat. 
Mus.,  No.  1 1 10,  1896),  but  GabBs  species  is  \cr\-  briefly  described  and 
has  not  been  figured.  Guppy's  shell  is  also  found  in  the  Oligocene  marl 
of  Bowden,  Jamaica. 

Family    ARCID.-E. 

Subfamily  PECTUNCULIN.ffi;. 

Genus  GLYCYMERIS  Da  Co.sta. 

Glycymeris  Da  Costa,   Brit.  Conch.,  p.   170,   1778  ;   Humphrey,  Mus.  Calonnianum,  p.  50, 

1797.     Type  Area  glycymeris  L. 
Tkceta  Bolten,  Mus.  Boltenianum,  p.  172,  1798  ;  ibid.,  ed.  ii.,  p.  120,  1819.     First  species 

Area  pilosa  L. 
Axinaa  -(-  Axinerodcrma,  PoU,  Test.  utr.  SiciL,  i.,  p.  32,  1791,  and  ii.,  p.  254,   1795. 
'^   lunculiis  Lamarck,    Prodr.,   p.   87,    1799;   Hist.    An.  s.  Vert.,  vi.,   i,   p.  47,   1S19  (not 

of  Da  Costa  et  al.).     Type  Area  peetujuiclus  L. 
Deshagesia  Berge,  Conch. -buch,   p.   80,   pi.   x.,   fig.   9,   1847.      (?  err.   typogr.   for  Dcs- 

hayc'sia.) 
N'>t  Glycymeris  Lam.  et  auct.  aliis  var. 

The  history  of  this  name  has  been  detailed  under  Xiiciila  and  need  not 
be  repeated  here. 

The  Eocene  species  of  the  United  States  comprise,  besides  G.  iiiinor  and 
G.  Irigonella  Conr.,  the  larger  G.  slaiiiinea  Conr.  (1  G.  Brodcripii  Lea),  G. 
idoiua  Conr.,  all  Claibornian,  and  G.filosa  Conr.,  from  the  Jacksonian.  The 
latter  appears  to  include  as  synonymes  "  Glossiis"  Jilcstis  Conr.  (in  Wailes's 
Rep.,  1854),  Axiiuea  filosa  Conr.  (Pr.  Ac.  Nat.  Sci.,  i.\.,  [).  166,  1858),  Axiiuca 
iiuquistria  and  diiplistria  Conr.  (Am.  J.  Conch,  i.,  p.  139,  1865).  The  two 
latter  names  were  given  to  mutations  which  intergr  idc  completely  according 
to  the  large  series  I  have  studied. 

In  the  Vicksburgian  Oligocene  G.  arclata  Conr.  (184.S,  of  whicii  Axuuea 
intcrcostata  Gabb  is  a  .synonym,  as  well  as  the  unfigured  A.  bcllasculpta  Conr.), 
a  very  variable  species,  is  found.  It  has  been  \\  itii  little  warrant  united  by 
Gabb  with  the  Cretaceous   G.  hauuila  Morton  of  the   Prairie  Bluff  horizon. 
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The  small  Vicksburgian  G.  iiiississip/>iciisis  Conr.  recalls  the  rounded  forni  of 
the  PZocene  G.  triguuclla. 

In  the  Upper  Oligocene  of  Bowden,  Jamaica,  is  found  the  well  marked 
G.  aaiticostata  Sby.,  described  from  St.  Domingo,  and  G.  janiaicensis  Dall. 
From  the  same  horizon  in  St.  Domingo  Gabb  has  described  G.  approximam. 

The  Eocene  Pcchtnadus  circithis  Conr.  (Mort.  App.,  p.  7)  has  never  been 
described  or  figured.  An  anonymous  species  from  the  Midway  formation  is 
mentioned  by  Harris  in  his  monograph  of  that  horizon. 

In  the  Upper  Tertiaries  of  the  Pacific  coast  are  a  number  of  ill-defined 
species.  Pcctuiiiulus  patulus  Conr.  was  described  (1849,  Geol.  Wilkes  Expl. 
Exp.)  from  an  internal  cast ;  P.  iiilens  Conrad,  which  follows  it,  is  equally 
unrecognizable;  G.  KasJicvarovi  Grewingk  (Beitr.,  p.  352,  1850)  is  a  well 
marked,  strongly  ribbed,  probably  Miocene  species  from  Alaska;  P.  barbarensis 
Conr.  (P.  R.  R.  Rep.,  vi.,p.  314,  1856)  is  hardly  recognizable,  and  is  referred  to 
/'.  patulns  by  Gabb.  There  are  several  Ciiico-Tejon  species.  The  recent  Aximca 
iiitcnncdia  of  Carpenter  has  been  reported  from  the  Californian  Pliocene. 

Glycymeris  janiaicensis  n.  s. 
Oligocene  of  the  Bowden  marl,  Jamaica.     This  species  has  been  referred 
to   G.  pcmiacca  Lam.  by  Guppy  and  Gabb,  but  appears  to  be  distinct.     The  ; 
specimens  I  have  examined  are  all  of  moderate  size,  nearly  circular,  quite  ( 
convex,  externally  sculptured  with   fine,  even,  radiating  strire,  impressed  at 
intervals  so  as  to  give  the  effect  of  obsolete  ribs,  which  arc  more  apparent  on  ! 
the  middle  of  the  shell;    on  the  beaks  some  of  the  threads  are  stronger;' 
umbones  low  and  plump;  cardinal  area  impressed,  narrow,  short,  and  smooth; 
teeth  small,  uninterrupted,  about  twenty-four  in  all,  the  line  gently  arcuate; 
inner  margin  fluted,  with  a  slight  insinuation  near  the  base  in  front.     Lon.  35, 
alt.  33,  diam.  22  mm. 

Glycynieris  pennacea  I,ani;n(k. 
I'citiiiiculus  pciniaceiis  Lam.,  An.  s.  Vert.,  vi.,  1,  p.  51,   1819;  Kccv  c,  Concli.  Icon.  l\ilun- 

citlus,  pi.  v.,  fig.  24,   1843. 
Pectztnciiliis  carolinianus  Ctmr.,  Med.  Icrt.  No.  i.,  cover  p.  3,  1S39. 
Pectuncitliis  carolinensis  Conr.,  Med.    Icrt.,  p.  63,  ])!.  35,  fij;.  2,   1840;  Am.  Jcmrn.   Sci., 

.\li.,  p.  346,  1 84 1. 
Pectiincuhts  lincatus  lleilprin,  Trans.  \Vaj;ncr  Inst.,  i.,  p.  103,   1887;   not  of  Lamarck  or 

Reeve.  i 

Not  P.  carolinensis  Holmes,  P.-l'l.  Kos.  S.  Car.,  p.   15,  pi,  iii.,  fig.  4,  i860.  \ 
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Miocene  of  North  Carolina,  at  Wilniinijton,  Conrad  ;  Pliocene  of  Domi- 
nica, West  Indies,  Giippy ;  Pliocene  of  the  Caloosaiiatchie  marl,  Hcilprin; 
recent  in  the  West  Indies. 

This  species  is  easily  recognized  by  its  nearly  smooth  surface  and 
.iHijulated  outline.     It  appears  to  be  rare. 

Glycymeris  parilis  Conrad. 
Ptxtimiu/us  parilis  Conr.,  Pioc.  .Acad.   Nat.  Sci.,  i.,  p.  306,   1841  ;   Med.  Tcrt.,  p.  64,  |)1. 
36,  fig.  2,  1S40. 

Older  Miocene  of  Maryland  at  St.  Mary's  River  and  Plum  Point,  Tilgh- 
inan's  Station,  Skipton,  and  Blake's  Cliffs  ;  Blu-hs  and  Harris. 

This  characteristic  species  is  rarely  found  in  thoroughly  good  preser- 
vation. 

Grlycymeris  laevis  Tuomey  and  Holmes. 

I'lCfiincuIus  Icrvis  T.  and  H.,  Pleioc.  Fos^  S.  Car.,  p.  50,  pi.  17,  fig.  5,  1857. 
Pcctiinculus  %<irgini(C  Wagner  (name  only)  on  unpublished  pi.  3,  fig.   5,  fide  F)ronn,  Ind. 
Pal.,  i.,  p.  940,  1848  ;  ii.,  p.  283,  1849. 

Miocene  of  Waccamaw,  South  Carolina,  Tuomey,  and  of  Virginia  (Wagner). 

This  species  differs  by  its  smaller  size  and  more  wedge-shaped  form  from 
G.  parilis,  and  from  the  young  of  G.  parilis  of  the  same  .size  by  its  subtrian- 
gular  rather  than  circular  outline,  absence  of  any  small  ribs,  and  especially 
by  its  broader  cardinal  area  and  steeply  arched  line  of  larger  hinge-teeth. 
Wagner's  name,  though  earlier,  was  never  accompanied  by  any  description. 
The  plates  are  still  in  the  possession  of  the  Wagner  Institute,  and  have  no 
names  engraved  upon  them,  so  the  name  given  by  Tuomey  and  Holmes  takes 
precedence.     (See  Trans.  Wagn.  Inst,  v.,  p.  11,  pi.  3,  fig.  5,  1897.) 

Glycymeris  amerioana  Defrance. 
Pcctunciilus  ainericanus  Defr.,  Diet.  Sci.  Nat.,  vol.  39,  p.  225,  1829. 
I',  pu/vina/iis  Conx.,  F"os.  Tert.  Form.,  ]).  17,  pi.  2,  fig.  2,   1832;   not  of  Lamarck. 
I',  leiitiformis  Conr.,   Fos.  Tert.  Form.,  2d  edition,  p.  36,  note,   1837;   Med.  Teit.,  No.  3, 

p.  64,  pi.  36,  fig.  2,   1845  ;  Tuomey  and   Molmes,   Pleioc.  Fos.  S.  Car.,  p.  48,  pi.   17. 

fig.  2,  1857  (senile  stage). 
P.  tricenarius  Conr.,  Med.  Tert.,  p.  63,  pi.  35,  fig.  i,  1845  (=  immature  shell). 
P.  carolinensis  Holmes,  P.-Pl.  Fos.  -S.  Car.,  p.  15,  pi.  3,  fig.  4,  i860. 
/'.  passus  Com-.,  Med.  Tert.,  p.  64,  pi.  35,  fig.  3,  1845. 
P.  transversus  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  51,  pi.   17,  fig.  6c,  1857  ;   not 

of  Deshayes,  1835,  or  Dubois  ;   (internal  cast  of  young /<?«/«.) 
/'.  tumulus  Conr.,  Med.  Tert.,  p.  72,  pi.  41,  fig.  4,  1845. 
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P.  qiiinqucrugatus  Conr.,  Am.  Joiirn.  Sci.,  xli.,  p.  346,  1841  ;  Med.  Tcrt.,  p.  63,  pi.  34, 

fig.  3,  1845  '<  Tuomey  and  Holmes,  Pleioc.  Fus.  S.  Car.,  p.  49,  pi.  17,  lig.  4,  1S57. 
/'.  nil, /a/us  Dall,  Bull.  Mus.  Comp.  ZooL,  .xii..  No.  6,  238,  1886,  ex  par/ e. 

Miocene  of  Jericho,  New  Jersey  ;  of  Calvert  and  Chnrles  Counties,  Mary- 
land ;  Prince  George  and  Dinwiddie  Countie.s,  the  banks  of  the  Nanseniond 
River  near  Suffolk,  and  on  the  York  River,  and  Petersburg,  Virginia ;  Wil- 
mington and  Cape  Fear,  North  Carolina;  Pliocene  of  the  Waccainaw  beds, 
South  Carolina,  and  of  the  marls  of  the  Caloo.sahatchie,  P'lorida ;  living  on 
the  southeastern  coast  of  the  United  States,  in  fifteen  to  sixty-five  fathoms, 
from  Cape  Hatteras  to  the  West  Indies. 

When  I  wrote  my  report  on  the  Blake  Pelecypoda,  I  had  not  had  an 
opportunity  of  studying  well  preserved  G.  pcniiacca,  and  was  in  doubt  as  to 
its  relations.  I  also  accepted  the  traditional  identifications  of  the  names  given 
by  Linnaeus,  Lamarck,  and  other  early  writers  to  our  American  species.  It 
would  seem  that  several  of  these  names  can  never  be  absolutely  determined, 
and  in  the  present  synonymy  I  have  dropped  them  and  adopted  the  earliest 
name  which  unmistakably  refers  to  our  shells. 

The  unusually  long  .synonymy  which  the  present  species  possesses  arises 
from  two  causes, — carelessness  and  ignorance  of  the  changes  due  to  age. 

The  large  Glycyvicris  has  two  sorts  of  modifications, — one  which  is  due 
to  variation,  and  the  other  correlated  with  growth  and  senility. 

In  the  very  young  shell  the  surface  sculpture  is  always  sparser,  more  un- 
even, and  sharper ;  in  the  adolescent  specimen  the  ribs  are  usually  well 
marked  and  extend  clear  to  the  base ;  the  teeth  arc  delicate  and  not  inter- 
rupted by  an  invasion  of  the  cardinal  area.  In  the  adult  this  invasion  begins, 
but  otherwise  the  hinge  is  normal,  the  ribbing  begins  to  become  obscure  di.s- 
tally,  and  the  cardinal  area  enlarges.  In  the  senile  shell  the  cardinal  area  is 
vcT)-  large,  only  the  ends  of  (he  arch  of  teeth  remain,  and  these  teeth  arc 
usually  enlarged ;  the  concentric  sculi)turc,  tlue  to  intermittent  instead  of 
steady  marginal  growth,  becomes  conspicuous. 

Inilividuals  vary  in  regard  to  strength  of  sculpture  and  its  lateral  exten- 
sion ;  the  two  ends  of  the  shell  are  rarely  as  clearly  ribbed  as  the  middle,  and 
sometimes  have  no  ribs.  The  size  of  the  hinge-teeth  varies  considerably  be- 
tween different  specimens  of  the  same  size  of  shell  ;  in  general  a  larger  car- 
dinal area  and  greater  expansion  of  the  valves  near  the  hinge-line  is  correlated 
with  larger  teeth.  Specimens  differ  in  amount  of  inflation  and  in  outline 
from  nearly  circular  to  transversely  oval,  and  even  sometimes  a  little  oblique. 
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When  these  two  sets  of  mutations  are  surperimijosed  it  naturally  happens 
that  the  extreme  instances  are  quite  unhke;  without  connecting  Hnks  one 
would,  as  Conrad  and  others  have  done,  suppose  them  to  represent  distinct 
species.  A  very  careful  and  conscientious  scrutiny  of  a  large  number  of 
specimens  has  resulted  in  the  above  synonymy.  G.  passu  is  the  normal  adult; 
G.  Icntifonnis,  the  senile  adult;  G.  trice naria  is  a  half-grown,  well  developed 
form  ;  G.  carolinciisis  Holmes  is  a  variety  with  feeble  ribbing,  obsolescent  at 
the  ends  of  the  shell ;  G.  transversa  T.  and  H.  (non  Deshayes)  is  founded  on 
the  internal  cast  of  a  rather  wide  young  shell ;  G.  iiinmliis  Conr.  is  founded 
on  a  rather  inflated  half-grown  specimen.  The  only  form  which  may  possi- 
bly be  varietal,  but  which  I  am  inclined  to  refer  to  some  pathologic  cause,  is 
G.  qniiiqiicnigata.  This  is  almost  entirely  confined  to  Duplin  County,  North 
Carolina.  Well-marked  specimens  have  on  each  dorsal  slope,  from  the  beaks 
laterally,  three  to  six  little  irregular  ripples,  which  are  much  more  conspicu- 
ous in  the  young.  These  might  indicate  the  presence  of  some  parasite  in  the 
individual.  They  are  never  uniform  or  regular;  some  specimens  have  them 
only  on  one  side,  in  others  they  aie  obsolete,  and,  finally,  others  do  not  have 
them ;  and  between  the  normal  amcricaua  and  the  qidnqueriigata  without 
rugx  there  is  absolutely  no  distinction  to  be  made.  The  recent  sliell  is  iden- 
tical with  Miocene  specimens  and  reaches  fully  as  large  a  size. 

The  preceding  species  have  more  or  less  distinct  radial  striation,  whether 
there  are  ribs  or  not ;  in  those  that  follow  there  is  no  radial  striation  but  more 
or  less  distinct,  fine,  concentric  sculpture  and  strong  radial  ribbing. 

Glycymeris  subovata  Say. 
Pectitiiciilus  subovatHS  Say,   Journ.  Acad.   Nat.   Sci.,    ist  Scr.,  iv.,  p.    140,  pi.   10,   fig.  4, 
1824;  Conrad,  Fos.  Tert.  Form.,  p.   17,  pi.  2,  fig.  3,  1832;  Med.  Tert.,  p.  62,  pi.  34, 
fig.  I,   1845  ;   Emmons,  Geol.  Rep.  N.  Car.,  p.  286,  fig.  207,  1858. 

Gr.  subovata  var.  Tuomeyi  Dall. 
I-ectunculus  subovatus  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  47,  pi.  17,  fig.  i,  1857. 

G.  subovata  \ai.  plagia  Dall. 
Oligocene:  Vick.sburgian  of  Martin  Station,  F"lorida  ;  Chipolan  of  Chipola 
River  and  Alum  Bluff,  Calhoun  County,  and  Oak  Grove,  Santa  Rosa 
County,  Florida;  Miocene  of  Walton  County,  Florida;  of  Dargan  Point  and 
Darlington,  South  Carolina;  of  DupHn  County,  Edgecombe  County,  Green 
County,  and  Wilmington,  North    Carolina;    of  Grove  Wharf,  James   River, 
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Bellefield,  Yorktown,  and  other  points  on  the  York  River  and  on  the  Eastern 
Shore  of  Virginia,  and  Davis's  Mill,  Choptank  River,  Maryland. 

Yariety  p/a^/a  Dall,  Edgecombe  County,  North  Carolina. 

Variety  Tuoincyi  Dall,  Petersburg,  City  Point  on  James  Ri\er,  and  near 
Suffolk,  Nansemontl  River,  Virginia. 

Shell  asymmetrically  developed,  inequilateral,  the  impressed  lines  niorr 
or  less  arcuate  and  obsolete  on  the  produced  anterior  side. 

This  species  is  the  oldest  of  those  which  reach  the  Upper  Miocene.  The 
Chipola  specimens  are  slightly  smaller  than  the  average  Miocene  shell,  but 
this  may  be  an  accident  of  collecting;  otherwise  they  agree  verj-  well  with 
Miocene  specimens. 

The  normal  adult  is  subcircular,  with  radiating  impressed  lines,  the  inter 
spaces  being  gently  rounded  and  rather  wide.  The  grooves  are  closer  at  the 
ends  of  the  shell  and  the  interspaces  less  rounded.  In  the  young  the  shell 
seems  to  have  close-set  rounded  ribs;  in  senile  specimens  the  radial  grooves 
are  obsolete  towards  the  base.  The  principal  mutations  of  the  normal  adult 
are  greater  or  less  prominence  of  the  rounded  interspaces,  greater  persistence 
distally  of  the  grooves,  and  smaller  or  larger,  sparser  or  more  crowded,  hinge 
teeth  and  areal  grooving. 

In  the  variety  Ttiomeyi  \\\&  alternate  interspaces  are  not  roundetl  but  flat, 
forming  channelled  spaces,  subequal  to  and  between  the  ribs,  which  are  often 
more  or  less  flattened  on  top  and  obsolete  distally. 

In  the  variety  plas^in  the  shell  is  obliquely  produced  with  the  groove'- 
obsolete  laterally. 

The  Oak  Grove  series  contains  many  specimens  in  \\hi(  h  intercalary 
incised  lines  appear  on  the  roiuided  interspaces  distally  and  the  lines  are 
much  crowded  at  the  ends  of  the  shell.  An  occasional  specimen  turns  uj) 
where  the  whole  shell  is  nearly  smooth,  the  incLsed  lines  being  obsolete.  In 
this  state  it  is  much  like  G.  Icevis  T.  and  H.  externally,  but  larger  and  more 
rounded  dorsally. 

Qlycymeris  pectinata  (linclin. 
Area pec/iitala  i'imc\.,  Syst.  Nal.,  vi.,  p.  3313,  1792. 
I'ectunculus  ara/ns  Conr.,  Am.   Joiirn.  Sri.,  xli.,  p.  346,   i,S4i  ;   Med.    Tcrt.,  p.  62,  pi.  34. 

fig.  2,  1845  ;  Tunmcy  and  IIoIuhs,  I'Icior.  I'os.  .S.  Car.,  p.  50,  pi.   17,  (Ij;.  6,  1857. 
Pi-xtunculus  pectiniformis  ^txh..  Moll.  CTiha,  ii.,  p.  313,   1853;   ncil  ul    laniank. 
Peilttnculus  clmrU'slonensis  Hiilines,  I'.-I'l.  I'os.  .S.  Car.,  p.  16,  pi.  3,  fig.  5,  i860. 
JWtuncu/us  pcclinalits  IJall,  Bull.  Miis.  Coinp.  Zool.,  .\ii.,  No.  6,  p.  239,  18S6. 
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Miocene  of  Wilmington,  Cape  Fear,  and  Duplin  County,  North  Caro- 
lina ;  Pliocene  of  the  Waccaniaw  beds,  South  Carolina,  and  of  the  marls  of 
tile  Caloosahatchie  and  Shell  Creek,  Florida.  Recent,  in  two  to  one  hundrcil 
and  seventy-five  fathoms,  from  the  vicinity  of  Cape  Hatteras,  North  Carolina, 
to  the  West  Indies,  Nicaragua,  and  Barbadoes. 

The  differences  upon  which  Conrad  founded  his  species  araiiis  aic  such 
as  ina\-  be  observed  in  any  large  series  of  the  recent  pcctiiiatus.  The  ribs 
vary  from  twenty  to  forty  in  number,  very  greatly  in  prominency  and  adjacency, 
and  the  incremental  lines  from  obscure  to  sublamellose.  The  truncation  varies 
in  amount  and  sharpness.  In  a  variety  carinata,  the  ribs,  instead  of  being 
rounded,  are  more  or  less  carinate,  like  those  of  acuticostata.  All  the  differ- 
ences of  the  fossils  can  be  paralleled  in  the  recent  shells. 

G-lycymeris  duplinensis  n.  s. 
Plate  34,  Figures  6,  7. 

Miocene  of  the  Natural  Well  and  Magnolia,  Duplin  County,  North 
Carolina;  Burns. 

1.  Shell  small,  rounded-triangular,  solid,  moderately  convex,  with  pointed, 
small,  low  beaks  and  a  flattened  lunular  area;  sculpture  of  strong,  distally 
bifurcated  radial  ribs,  separated  by  slightly  narrower  channelled  interspaces ; 
nine  anterior  and  nine  posterior  ribs  on  the  lateral  slopes  are  smaller,  while 
on  the  middle  of  the  shell  are  about  ten  larger  ribs;  transverse  .sculpture 
of  regularly  spaced,  elevated  concentric  lines  overrunning  the  whole  shell ; 
cardinal  area  small  and  short,  with  three  or  four  concentric  angular  grooves ; 
tjcth  small,  vertically  striated,  six  or  seven  on  each  side,  the  line  strongly 
arched  and  uninterrupted ;  anterior  margin  straight,  base  rounded,  posterior 
slightly  arcuate ;  basal  inner  margin  with  about  ten  flutings.  Largest  valve, 
Ion.  9,  alt.  10,  diam.  6.5  mm. 

This  pretty  little  species  is  readily  distinguished  from  any  of  the  varieties 
of  G.  pcctiiiala  by  its  bifurcated  and  prettily  sculptured  ribs.  It  .seems  to  be 
rather  abundant  at  the  locality  mentioned. 

Subfamily  ARCINiE. 
(■.iini.>;  ARCA  (Linii<5)  Lamarck. 
.''<ii  (L.)  l.amarrk,  Pnidroiiic,  p.  87,  1799.     Type  .,4.  noa  Linnc. 

In  the  selection  of  the  "  Noah's  Ark  Shell"  as  the  type  of  the  restricted 
'  mis,  Lamarck  followed  the  ancient  usage  and  continuous  practice  of  natur- 
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alists.  Brus^uicre  placed  this  species  first  in  his  Hst  in  1789.  Poli.  who  did 
not  adopt  the  Linnean  nomenclature  but  had  two  genera,  one  for  the  shell 
and  one  for  the  soft  parts,  called  it  Daphne  and  Daf'lincodcniia  in  1795.  Iq 
1S35  Swainson  gave  it  the  name  of  Byssoaixa ;  it  was  included  in  his  section 
l.cs  naviiuUs  by  Blainville  in  1825,  though  he  did  not  name  it  Ninncula,z.% 
sometimes  stated.  Cyphoxis  Rafincsque,  1S19,  was  probabl)-  intended  to 
cover  fossil  species  of  this  type,  but  as  no  described  species  were  referred  to 
it,  it  remains  unrecognizable;  Tliyas  Gray  (Figures  of  Moll.  An.,  v.,  p.  24,  pi. 
358,  fig.  4,  1857)  is  another  synonyme,  but  the  name  was  used  for  another  group 
in  1S35;  Browne  was  not  a  binomial  writer,  and  his  Cibota,  used  by  Morch 
in  1852,  also  falls  into  synonymy.  \jiLS\.\y,  Arcoptna  Heilprin,  based  on  the 
following  species,  does  not  present,  when  a  large  series  is  comparetl,  any  con- 
stant characters  which  would  separate  it  from  the  restricted  genus  Area. 

Before  proceeding  to  describe  the  species  collected  it  is  necessary  to 
review  the  nomenclature  and  settle  on  the  characters  of  the  subdivisions  to  be 
adopted.  This  has  been  a  work  of  considerable  labor;  the  inaccuracy  of  the 
diagnostic  characters  given  in  the  text-books  is  so  astonishing,  when  they  are 
compared  with  a  series  of  the  species,  that  one  is  tempted  to  believe  such 
diagnoses  are  written  without  any  reference  to  specimens  or,  at  best,  with  only 
a  single  specimen  for  comparison.  The  examination  of  over  one  hundred 
species  of  fossils  and  a  majority  of  the  known  recent  species  of  Area  has  &0r 
tirely  confirmed  the  opinion  expressed  by  several  authors,  liiat  a  gradus^l 
transition  may  be  traced  between  the  groups  which  have  been  described  as 
genera  and  subgenera  with  extremely  few  exceptions. 

Subgenus  BARBATIA  (GrayJ  Adams. 

Batbatia  Cray,  Synops.  Brit.  Miis.,  1S40,  p.  (?) ;  ibiil.,  1S44,  p.  81.     Type  Area  barhata 
L.,  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  534.  1S58. 

The  type  form  of  this  group  is  tolerably  regular  and  seldom  deformed, 
like  the  typical  Arks,  from  the  anfractuosities  of  its  station ;  the  reticulated 
sculpture  shows  few  irregularities ;  the  cardinal  area  is  narrow  with  numerous 
grooves  for  the  resilium,  which  form  a  series  of  elongated  concentric  lozenges 
on  the  area;  the  shell  is  not  conspicuously  truncate  or  keeled;  the  teeth  aris 
small  and  vertical  in  the  middle  of  the  series  and  towards  the  end  diverge 
distally  and  become  larger  and  more  distant.  In  some  species  these  distal 
teeth  are  often  broken  up,  like  those  of  CkcuIUch,  but  this  feature  is  not  con- 
stant in   the   species.     Several   groups   or   sections  are  recognizable,  though 
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they  merge  into  one  another  tlirough  their  peripheral  species.     Such  are  the 
following : 

Group  of  A.  barhata  L.  {^Baihatia  s.  s.).  This  includes  A.  {D.)  mississipf<iciisis 
Conrad  from  the  Vicksburgian  Oligoccne. 

Group  of  A.  Candida  Gmelin  {Cal/oaira  Gray,  1857,  +  Plagiarca  Conrad, 
1875).*  This  includes  A.  cticulloides  Conrad  (+  A.  lima  Conrad,  1847, 
not  of  Reeve,  1844,  =  A.  Conradi  Desh.)  from  the  Jacksonian  ;  A.  mary- 
landica  Conrad  and  A.  arcula  Heilprin,  Upper  Oligoccne  and  Older  Mio- 
cene; and  several  other  species.  Litharca  {lithodomiis)  Gray,  1840.  is 
probably  based  on  a  specimen  of  A.  Candida,  which  had  grown  in  the 
burrow  of  a  Lithodomiis.     Upper  Cretaceous  to  recent. 

Group  of  A.  propatula  Conrad  {Granoarca  Conrad,  1862)  =  A.  hians  Tuomey 
and  Holmes,  1855,  not  of  Brown,  1842 ;  nor  of  Reeve  (?  =  A.  protracta 
Rogers,  1837,  not  of  Conrad,  1847).     Miocene. 

Group  of  A.  ccntctmria  Say  {Striarca  Conrad,  1862).     Miocene. 

Group  of  A.  donacifortnis  Ree\'e  (Acar  Gray,   1847,  -f-  Daplinodcnna  Morch, 

1853,  +  Fossularca  Cossmann,  1887).     Eocene  to  recent. 

In  Striarca  the  lozenge  occupied  by  the  ligament  and  its  transverse 
grooves  for  the  resilium  cover  the  entire  cardinal  area ;  in  typical  Acar  the 
lozenge  is  obliquely  directed  backward,  leaving  the  anterior  part  of  the  area 
bare;  in  Fossularca  the  lozenge  is  small,  very  short,  and  directly  between  the 
beaks,  leaving  a  bare  space  before  and  behind  it.  A.  cwlata  Conrad  [A.  Adauisi 
Shuttleworth)  is  a  typical  Fossularca. 
Group  oi  A.  heterodonta  Desh.  (Les  Cucullaircs  Dcsh.,  i860;  Cucullaria  Conrad. 

1869,  +  Nemodon  Conrad,  1869).     Cretaceous  (Ripley)  to  recent. 

In  the  Barbatias  as  well  as  in  Glycymeris  {^Pcctimcnlus  auct.)  the  growth  of 
the  shell  often  results  in  a  greater  or  less  absorption  of  the  middle  part  of  the 
series  of  teeth ;  the  distal  teeth  arc  always  more  or  less  oblique,  especially 
those  behind   the  beaks.     In   Cucullaria  the  latter  are  almost,  if   not  quite, 

*  Plagiarca  is  based  on  Barbatia  carolinensis  Conrad,  1875  (Ripley  beds  of  North  Carolina), 
not  Area  carolinensis  Wagner,  1847,  nor  A.  (Noetia)  carolinensis  Conrad  of  1862.  Potynema  Conrad 
(Kerr,  f.eol.  Rep.  N.  Car.,  1875,  App.  A.,  p.  4),  based  on  Barbatia  linlea  Conrad,  1875  (nol  Area 
tintea  Conrad,  Dead  Sea  Expcdilion,  1852),  does  not  appear  to  differ  from  Plagiarca  or  Calloarca  in 
any  characters  of  importance.  The  name  Polynema  is,  at  any  rate,  preoccupied  in  Entomology  since 
1833.  Navicula  aspersa  Conrad  and  Barbatia  asfersa  Conrad,  1S55  (nol  of  Philippi,  1836),  are 
sjnonymes  of  A.  cuculloides. 
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parallel  with  the  hinge-line.  Consequently,  it  may  follow  tliat  in  the  process 
of  growth  the  same  individual  may  at  an  early  stage  have  a  series  of  vertical 
median  denticles,  and  at  a  later  stage  may  present  a  hiatus  destitute  of  teeth 
between  the  anterior  and  posterior  parts  of  the  series.  Judging  from  the 
species  I  have  been  able  to  examine,  the  entire  narrow  cardinal  area  is  orig- 
inally covered  by  the  ligament,  but  the  grooves  containing  the  resilium  extend 
very  obliquely  backwartl  from  the  beaks,  as  in  typical  Acar.  Notwithstanding 
the  resemblance  of  the  hinge  in  these  Tertiary  and  recent  species  to  that  of 
the  Paleozoic  and  early  Mesozoic  Parallclodoti,  I  am  of  the  o[)inion  that  the 
relations  of  the  former  are  really  closer  with  the  true  Arks,  and  that  the 
similarities  will  prove  to  be  analogical  rather  than  homologous.  The  recent 
abyssal  species  I  have  formerly  referred  to  Macrodon  should  probably  be 
grouped  under  Cucullaria. 

Verrill  has  recently  proposed  to  separate  generically  the  above-mentioned 
recent  species  from  forms  like  A.  hcterodonta  Desh.,  the  type  of  Cucullaria, 
and  to  call  them  Bcntharca.  The  degree  of  inclination  of  the  anterior  teeth 
in  these  shells  is  hardly  more  than  a  specific  character  in  my  opinion,  differing 
but  slightly  between  many  of  the  species,  though  the  c.vtremes  of  the  series, 
taken  alone,  tliffer  widel}'. 

Group  of  A.  rubrofusca  Smith  {Lissaica  Smith,  1876). 

Umbones  nearly  terminal,  equivalve,  hinge-line  arched  with  an  edentulous 
hiatus  in  the  middle,  sculpture  concentric,  area  lineal,  with  a  central  very  small 
ligament.  This  occupies  to  llarhatia  much  such  a  relation  as  Balhyarca  does 
to  Scapharca. 

Group  of  A,  tortuosa  L.  {Trisidos  Bolten,  1798,  -f  Trisis  Okcn,  1815) 

A  small  grouj)  of  thin  shells  with  a  long,  straight  hinge-line  and  many  small 

similar  teeth,  the  valves  more  or  less  spirally  twisted.     The  latter  character  is 

not  particularly  valuable  in  classification,  but  the  group  is  easily  recognized. 

Group  of  A^  cclox  Benson  {Scaphula  Benson,   1S35,  not  of  Swainson,    1840; 
Scapliiira  Gray,  1847,  by  typographical  error). 
Small,   keeled,  smooth    externally,  inhabiting    Indian    River,      The    soft 

parts  do  not  appear  to  have  been  studied. 

SubKcnus  NOiiTIA  Gray. 
AWZ/VMiray,  Syn.  Corn,  llrit.  Mus.,   1840;  Agassiz   Nomctiilalor,   Mulhisca,   1842.     'I'ype 
Area  reversa  Gray. 
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Shell  cquivalve,  inequilateral ;  the  beaks  anteiior,  opisthoi;yi"ate,  rather 
adjacent ;  ligament  transversely  grooved,  lozenge  shaped,  not  occupying  the 
whole  cardinal  area  ;  posterior  slope  of  the  valves  usually  longer,  subtruncate, 

j  or  bounded  on  either  side  by  an  uinbonal  keel  or  ray;  tooth-line  rather  long, 
terminal  teeth  often  A-shaped. 

Tills  group  is  American  and  Indo-Pacific  in  its  recent  distribution;  the 
knowrj  fossils  are  all  American.  Besides  those  enumerated  in  this  paper, 
Gupp)-  has  described  from  Trinidad  jl/nr  trinitaria  (Manzanilla)  and  .-/.  cen- 
trota  (Matura),  both  of  which  belong  to  this  group.  The  former  might  pass 
for  an  ancestor  of  the  (now  Pacific)  A.  rcvcvsa,  while  A.  centrota,  probably  a 
Miocene  species,  offers  a  diminutive  facsimile  of  .1.  linuila.  Area  trapezia 
Desh.,  from  West  Mexico,  and  A.  Martinii  Recluz,  1S52,  from  Santa  Caterina, 
Brazil,  belong  to  this  group.  The  latter  is  probably  the  shell  living  in  the 
Gulf  of  Paria,  which  Guppy  has  referred  to  his  A.  ecntrota.  They  are  very 
similar,  and  the  living  shell  may  perhaps  be  the  unfigured  A.  bisulcata  of 
Lamarck.  The  name  Area  Martinii  is  preoccupied  by  Bolten,  and  must  be 
tiropped.  A.  licmicardiiiin  Koch,  as  figuied  by  Philippi,  also  belongs  here. 
This  subgenus  is  intermediate  between  the  typical  Arks  and  Scapharca. 

;l  The  original  type  has  the  anterior  side  of  the  shell  longer  and  the  posterior 
side  short  and  truncate,  but  in  N.  poiiderosa  the  two  sides  of  the  hinge  are 

,    subequal,  and  in  the  fossils  the  posterior  side  is  much  longer  than  the  ante- 

'  rior.  The  definition  in  the  text-books,  drawn  from  A.  revcrsa,  must  therefore 
be  materially  modified  to  be  true  of  the  very  natural  group  to  which  it  belongs. 

Subgenus  SCAPHARCA  (Gray)  Dall. 

Siiipharca  Cray,  P.  Z.  S.,  1847,  p.  206;   H.  and  A.  Adams,  Gen.  Rec.  Mull.,  ii.,  p.  537, 
1858.     Type,  .1.  ineqicivatvis  ISnij;. 

I  It  is  a  matter  of  some  difficulty  to  decide  which  of  the  various  names 

'  bestowed  at  various  times  by  Graj-  should  be  regarded  as  most  inclusive  and 
predominate  in  the  necessary  consolidation  of  the  group.  The  names  Senilta, 
Argina,  Liomrca  (and,  according  to  Agassi/,,  Noctia,  thoLigh  Gray  does  not 
mention  it  in  his  list  of  1847)  appeared  first  without  diagnosis  or  figures  in 
the  little  manual  entitled  "Synopsis  of  the  Contents  of  the  British  Museum," 
prepared  for  the  use  of  visitors  to  that  institution.  According  to  the  rules  of 
nomenclature,  these  names  were  not  fully  established  either  by  their  nude  in- 
sertion in  this  list  or  in  that  of  the  .synonymy  of  1S47.  The  latter  contained, 
in  addition,  Aiiadara  Gray  for  ./.  antiqiiata  and  Seapharca  for  A.  inequivalvis. 


TRANSACTIONS    OF   WAGNER 
6i8 

TERTIARY  FAUNA  OF  FLORIDA 


iieitlier  of  wliich  were  defined.  So  far  as  I  have  been  able  to  discover,  the 
proper  definition  of  all  these  names  was  first  made  in  Adams's  Genera  in 
1858,  so  that  as  regards  priority  all  stand  on  a  practically  equal  footing. 
Ajiadara  was  not  adopted  by  the  Adams  brothers,  who  placed  it  in  the 
synonymy  of  an  unacceptable  polynomial  of  Klein,  and  of  all  the  names 
Scapharca,  as  used  by  Adams,  comprises  by  far  the  larger  number  of  species. 
I  have  therefore  decided  to  adopt  it  in  a  subgeneric  sense,  reducing  the  less 
tenable  names  to  sectional  rank.  As  thus  understood,  Scapharca  comprises 
the  following  groups  or  sections  : 

Group  of  A.  senilis  Lam.     [Scniiia  (Gray,  1840)  Adams,  1S58.) 

Heavy,  trigonal,  equivalve,  with  a  short  furrowed  area  ;  beaks  proso- 
gyrate;  with  a  smooth  epidermis;  with  the  hinge-teeth  separated  by  a  sinuS 
into  two  straight  subequal  short  series;  both  valves  similarly  sculptured; 
inhabiting  brackish  water. 

Group  of  A.  pexata  Say.     {Argiiia  (Gray,  1840)  Adams,  1858.) 

Thin,  ovate-oblong,  rounded;  beaks  prosoccelous,  with  the  right  valve 
smaller,  the  cardinal  area  opisthodetic,  or  nearly  so,  and  very  narrow,  the 
hinge-teeth  in  two  series — the  anterior  shorter,  usually  irregular  or  broken 
up,  the  po.sterior  longer,  normal ;  the  ejiidermis  imbricatetl  and  profuse; 
iniiabiting  salt  water. 

Group  of  A.  incqidvalvis  Brug.     {Scapharca  (Gray,  1847)  Adams,  1858.) 

Moderately  thin,  elongate-ovate,  with  prosoccelous  beaks,  rather  narrow 
cardinal  area,  not  wholly  covered  by  the  ligament  and  usually  with  concentric 
resiliary  lozenge-like  grooving;  tooth  series  uninterrupted,  the  teeth  small, 
similar,  somewhat  larger  and  more  oblique  distall}- ;  the  right  valve  smaller, 
the  sculpture  on  the  two  valves  usuall\-  similar  or  not  markedly  discrepant; 
the  epidermis  much  as  in  Argina. 

Group  of  A.  incojigrua  Say.     {Cuiicnrca  Dall.) 

Thin,  trigonal,  inflated,  with  erect  beaks;  the  cardinal  area  short,  amphi- 
detic,  equilateral,  .set  off  by  deep  grooves  from  the  rest  of  the  sculpture, 
smooth  or  transversely  striated,  without  furrows  ;  hinge-teeth  divisible  into 
two  series,  smaller  proximally,  larger  and  more  oblique  distally,  often  more 
or  less  A-shaped ;  the  right  valve  smaller;  sculpture  of  the  two  valves 
obviously  discrepant ;  the  epidermis  smooth  or  not  pilose. 
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Group  of  A.  aiitiquata  I..  {Anadara  (Gray,  1847)  Adams,  185.S,  in  synonymy, 
+  Aiiouinlocardia  Atlams,  1858,  not  of  Schimiaclier,  1817.) 
Shell  heavy,  trigonal  or  oblong,  inflated,  with  prosoctelous  beaks,  with 
a  wide  area  wholly  covered  by  the  ligament  and  usually  with  numerous 
furrows  for  the  resilium  forming  concentric  lozenges  ;  teeth  similar,  in  a  long, 
uninterrupted  series,  slightly  larger  and  more  oblique  distally;  valves  ecjual 
and  similarly  sculptured  ;  epidermis  usually  pilose  and  profuse. 

The  young  shell  is  often  and  the  adult  sometimes  auriculate  behind. 
The  transition  to  Scapharca  s.  s.  is  very  gradual  and  complete. 

Group  of  A.  pcctiDiculoidcs  Scacchi.     (^liatltyarca  Kobelt,  1891.) 

Shell  small,  usually  abyssal,  inflated,  with  prosogyrate  beaks  and  a  rather 
narrow  but  long  furrowed  area,  the  hinge- margin  nearly  or  quite  as  long  as 
the  shell ;  teeth  few,  oblique,  in  two  scries,  often  separated  by  a  wide  gap  in 
the  centre;  the  right  valve  smaller,  the  sculpture  of  the  two  valves  often  very 
discrepant ;  epidermis  usually  imbricated. 

These  small  deep-water  Arks  go  back  to  the  Eocene  in  time  and  form 
a  very  recognizable  group,  related  to  Scapharca  as  Lissarca  is  to  Barbatia. 

Subgenus  LUNARCA  (Gray)  Adams. 
I.iinairci  (Gray,  1S40)  l\.  and  A.  Adams,  Gen.  Rt-c.  Mull.,  ii.,  p.  541,   1858. 

The  only  species  known,  L.  costata  Gray,  is  not  unlike  Argiiia,  but  has 
no  anterior  ta.xodont  teeth.  These  are  replaced  by  a  single,  large,  horizontal 
tooth  in  the  right  valve,  fitting  into  a  socket  in  the  left  \al\e,  forming 
a  remarkable  exception  to  the  usual  rule  in  this  family. 

In  a  manuscript  of  Stimpson's  in  my  custody  he  queries  whether  this 
shell  is  not  a  monstrous  malformation  of  a  specimen  of  Argina.  I  have 
never  seen  a  specimen  and  have  never  been  able  to  purchase  one  from  any 
dealer,  so  I  am  unable  to  express  a  valuable  opinion  on  this  point,  but  perhaps 
the  question  is  worth  investigation. 

In  the  descriptions  of  the  species  which  follow,  for  convenience  of  recog- 
nition the  subgeneric  name  followed  by  the  sectional  name  in  parentheses  will 
introduce  the  paragraphs  relating  to  each  form. 

Area  Wagneriana  Dall. 
Plate  39,  Figures  6,  7. 
Area  {Arcopterd)  aviculccformis  Heilprin,  Trans.  Wagner  Free   Inst.  Sci.,  i.,  p.  98,  pi.  13, 
figs.  32,  32  rt,  1886. 
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Not  A/ra  avicii/crfomn's   Nyst,  Tabl.   Synopt.,  p.  12,    1S48;  =  Ana  a-,iici(loidcs  Reeve, 

1844,  not  of  De  Koninck,  1844. 
Arcoptcra  aviciilceformis  Harris,  in  Dana,  Man.  Geo!.,  4th  ed.,  p.  900,  fig.  1510,  1895. 

Pliocene  marls  of  the  Caloosahatchie,  Shell  Creek,  and  Myakka  River; 
Heilprin,  Willcox,  and  Dall. 

This  fine  species  is  quite  variable  in  the  development  of  the  extended  , 
wings  which  suggested  Professor  Heilprin's  name.     In  many  specimens  the  i 
posterior  wing  does  not  exceed  that  usual  in  A.  occidentalism  while  in  others  it  1 
may  extend  an  inch  beyond  the  rest  of  the  shell.     The  anterior  wing  is  less 
prominent  and  a  little  more  constant,  but  is  frequently  paralleled  by  fossil  and 
even  by  recent  specimens  of  A.  occidciitalis  Phil.     So  far  as  yet  known,  thisj 
species  is  confined  to  the  F"lori(lian  Pliocene.     The  character  of  the  cardinal 
area  is  similar  to  that  of  A.  noce. 

Area  occidentalis  Philippi. 
Area  occidentalis  Phil.,  Abbild.  u.  Beschr.,  iii.,  p.  14,  pi.  .wii. /',  fig.  4  a-c,   1847.  ■■ 

y4/ra  S'^^/'rt  Swainson,  Zool.  111.,  No.  26,  pi.  118,  1831  ;  ex  parte. 
Area  710CE  of  many  authors,  not  of  Linnc.  '  I 

Oligocene  of  the  Bowden  beds,  Jamaica,  Guppy,  Henderson,  and  Simp-j 
son  ;  Miocene  (?)  of  Curasao,  U.  S.  Fish  Commission  ;  Pliocene  of  the  Caloosa-i 
hatchie  marls,  -Florida,  Dall ;  Pleistocene  of  the  Florida  Keys,  Yucatan,  and| 
most  of  the  West  Indian  Islands ;  recent  in  the  Antilles  general!)',  and  along} 
the  eastern  coast  of  the  United  States  northward  to  the  vicinity  of  Cape. 
Hatteras,  North  Carolina.  \ 

A  careful  comparison  shows  that  the  American  shell  should  not  be  united: 
with  the  Mediterranean  A.  nocB.  The  restricted  A.  zebra,  according  to  Swain- 
son,  comes  from  the  Mediterranean,  but  Reeve  refers  it  to  Manila.  The  westj 
American  recent  analogue  appears  distinct.  Although  in  taking  \\\>  the  species 
I  doubted  if  the  Bowden  fossil  could  be  the  same  as  the  recent  shell,  I  an; 
obliged  after  careful  comparisons  to  regard  them  as  identical.  The  .species  i^ 
very  rare  in  the  Caloo.sahatchic  marls,  and  only  represented  in  my  collectior, 

from  them  by  a  few  yoimg  valves. 

I 
Area  umbonata  Lamarck. 

Plate  38,  Figures  4,  \ii.  | 

Area  umbonata   Lam.,   An.   s.  Vert.,   vi.,   p.   37,    1819;    //'/>/.,   2d  cd.,  vi.,  p.   432,    183; 

(syn.  partim  excl.)  ;  IMiilipj)!,  Alibild.  u.  Hcschr.,  iii.,  p.  13,  ])1.  wii./',  'i^'-^.  3  rf-i-,  1847 

Area  «<7a' Stimpson.  S.  L  Checklist,  L.  Am.  Mar.  Shells,  p.  2,  i860. 
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Inn  imhriialii  (Bnii;.)  Uall,  lUiU.  U.  S.  Nat.  Mus.,  No.  37,  p.  40,  1889  ;   llcilpiin,  Tnins. 
Wagner  Inst.,  i.,  p.  llS,   1S87. 
Ana  Usteri  (y\yox\)  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.  118,   1S87. 
,  Barbatia  Boiiiiizyi  Oshh,  (ieol.  San  Domingo,  p.  254,  1873. 

Oligocene  of  the  Chipola  beds,  Calhoun  County,  Florida ;  of  the  Ballast 
Point  silex  beds,  Tampa  Bay,  Florida ;  of  the  Alum  Bluff  sands  at  Oak  Grove, 
Santa  Rosa  County,  Florida.  Also  in  the  Pleistocene  of  the  Florida  Keys 
and  the  Antilles,  and  living  from  Cape  Hatteras,  North  Carolina,  south  to 
Santa  Caterina,  Brazil,  and  throughout  the  Antilles.  b.T^t--  •     :    ■ 

Like  all  the  group,  this  nestling  species  is  variable  in  form  according  to 
lis  station,  but  I  have  been  unable  to  find  any  characters  to  separate  the  fossil 
i  and  recent  shells  when  allowance  is  made  for  the  deformations  alluded  to.  It 
may  be  distinguished  from  A.  aqiiila  Heilprin  by  the  less  alate  anterior  end 
and  smoother  ribs,  otherwise  they  are  closely  allied.  The  name  iiiilnicata, 
cited  as  of  Bruguiere,  is  somewhat  doubtfull\-  applicable  to  this  shell,  and  no 
diagnosis  was  given  in  the  Encyclopedic  Methodique.  It  probably  retreated 
warmer  waters  during  the  Miocene  invasion  of  Florida  and  did  not  succeed 
111  returning  until  the  end  of  the  Pliocene,  as  it  has  not  turned  up  in  the 
Caloosahatchie  marls.  The  form  doubtfully  identified  by  Professor  Heilprin 
with  A.  Listen  is  connected  by  a  fuller  series  with  the  others. 

Area  aquila  Heilprin. 
Plate  31,  Figure  12. 
Area  aquila  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.  97,  pi.  12,  fig.  31,   1887. 

Pliocene  marls  of  the  Caloosahatchie  River,  Florida ;  Willcox  and  Dall. 
This  very  neat  species  appears  to  be  somewhat  rare,  and  has  only  been 
found  at  the  original  locality  as  yet. 

Area  paratina  n.   s. 
Plate  t,^.  Figure  14. 
'  —  A.  {Byssiia/ra)  proliaiUr  Conr. ,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser. ,  i.,  p.   126.  pi. 
'3.  fig-  36,  1848  (not  of  Rogers,  1837)  =  siibprotrac/a  Heilprin,  1881. 

Oligocene  of  the  Chipola  beds  on  the  Chipola  River,  and  of  the  lower 
bed  at  Alum  Bluff,  Calhoun  County,  Florida ;   Dall  and  Burns. 

Shell  elongated,  not  very  thick  or  high,  not  much  distorted,  but  with  a 
variable  byssal  gape,  inequilateral,  the  beaks  at  or  near  the  anterior  fourth  ; 
moderately  alate  in  front  and  behind ;  beaks  low,  pointed,  not  inflated,  their 
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apices  slightly  prosogyrate,  cardinal  area  long,  narrow,  lozenge-shaped,  flattish,  j 
with  longitudinal  stride,  the  site  of  the  resilium  marked  on  each  valve  by  two  j 
grooves  forming  a  small  triangle,  within  which  are  traces  of  the  inception  of  | 
other  grooves;  sculpture  chiefly  of  fine  radial  riblets  oxcrrunning  and  some-  j 
what  imbricated  by  not  prominent  lines  of  growth;  the  radials  which  end  on  I 
the  margin  of  the  byssal  foramen  are  perceptibly  finer  than  the  rest,  those 
on  the  posterior  dorsal  slope  are  more  or  less  fasciculated,  the  ends  of  the 
fascicles  dentating  the  posterior  margin  ;  on  the  dorsal  anterior  ]iart  the  riblets 
increase  somewhat  in  size,  but  are  not  fasciculated;  the  dorsal  border  in  front 
is  anterior  to  the  rest  of  the  margin ;  between  the  dorsal  posterior  extreme  and 
the  ventral  posterior  angle  there  is  often  an  irregular  but  not  deep  emargina- 
tion  ;  the  borders  of  the  byssal  foramen  are  irregularly  cmarginate ;  interior 
smooth,  the   margin  denticulated   by  the   sculpture  except  at   the  foramen ; 
hinge-line  straight,  minutely  denticulate ;  the  teeth  in  the  centre  smaller,  those 
towards  the  ends  inclined  outward  slightly,  above,  and  a  little  larger;  there 
are  about  twenty-three  anterior  and   forty  posterior  teeth,  with  no   marked  ^ 
hiatus  between  the  series.     Lon.  of  shell   28,  alt.  of  hinge-line  8.5,  of  beaks, 
10,  diam.  at  the  umbonal  part    10  mm.      It  is  cjuitc  possible  that  the  shell  ( 
grows  to  a  considerably  larger  size.  ', 

This  species  is  distinguishable  at  once  from  the  A.  occidcHtalis  of  thej 
same  .size  by  its  uniformly  more  delicate  and  much  more  numerous  ribs,  and, 
by  its  greater  length  in  proportion  to  its  height.  It  is  also  usually  less  aiatej 
behind,  and  of  more  uniform,  undistorted  shape.  Differences  of  form  and 
proportion  seem  to  separate  it  sufficiently  from  A.  siibprotracta  Heilprin. 

Area  liatchciigbcensis  Harris  from  the  Lignitic  or  Chickasawan  stage  is 
shorter  and  more  finely  sculptured,  though  closely  related. 

.  Area  bo'wd.eniana  n .  s. 
Plate  t,t„  Figukf.  12. 

Oligocene  of  the  I^owdcn  beds,  Jamaica,  and  Pliocene  of  Limon,  Costa. 
Rica ;  Bland,  Henderson,  and  others. 

Shell  small,  inflated,  somewhat  irregular,  very  inc(]uilateral,  the  beaksj 
almost  posterior  ;  dorsal  slope  conspicuous  ;  its  outer  border  with  a  stout  keel 
and  its  surface  somewhat  excavated;  beaks  small,  pointed,  prosogyrate;  car- 
dinal area  wide,  lozenge-shaped,  flattish,  with  a  few  grooves  for  the  resiliuni| 
forming  a  smaller  lozenge  near  the  beaks;  sculpture  as  in  A.  ii>n/)oiia'a,ihc 
imbrications  close  and  subnodulous ;   shell   not   alate   in   front  and  with  thi. 
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Ulterior  margin  nearly  vertical  from  the  hinge-line  ;  posterior  end  obliquely 
truncate,  the  basal  angle  most  extentled,  the  dorsal  one  forming  nearly  a  right 

ingle;  anterior  teeth  ten,  posterior  twenty-seven,  with  no  noticeable  hiatus  in 
the  line,  the  teeth  resembling  those  of  A.  paratina  but  proportionally  larger; 
interior  smooth,  the  posterior  end  with  a  few  flutings,  the  rest  of  the  margin 
[entire ;  the  byssal  foramen  narrow  and  its  margins  encroaching  only  moder- 
ately on  the  valves.  Lon.  15,  alt.  of  hinge-line  6,  of  beaks  8,  diam.  (greatest 
posteriorly)  g  mm. 

This  odd  little  shell  is  peculiar  in  being  narrower  near  the  \cry  anterior 
'beaks  and  widest  about  the  middle  of  the  posterior  slope.  It  ap[)ears  to  be 
[easily  discriminated  from  the  other  species  of  this  variable  group  known  to 
[the  region. 

Subgenus  BARBATIA  (Gray)  Adams. 

Section  Calloarca  Gray. 
Barbatia  (Calloarca)  marylandica  Conrad. 
Hyssoiina  iiiary/aiuiha  Conrad,  Fos.  Medial  Tert.,  p.  54,  pi.  29,  fit;,  i,  1S40. 
Barbatia  marylandica  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  580,   1863. 

Oligocene    of   the    Ballast    Point    sile.x    beds,    Tampa    Bay,    the    lower 

Chipola)  bed  at  Alum  Bluff,  the  Chipola  marl  of  the  Chipola  River,  Florida; 

blder  Miocene  of  Jericho,  Cumberland  Comity,  New  Jersey ;  Middle  Miocene 

if  Plum   Point,  Calvert   Cliffs,  and   Centreville,  Maryland;    Willcox,  Burns, 

Dall,  and  Harris.     Possibly  also  in  the  Jacksonian. 

Careful    comparisons    of  typical    material    show   no    specific    differences 

Lictween  the  Miocene  and  Oligocene  shells. 

1     ■ 

Barbatia  (Calloarca)  irregularis  n.  s. 

Plate  ^i,^,  Figure  5. 

I         Oligocene  of  the  silex  beds  at   Ballast   Point,  Tampa  Bay  (fragment)  ? 

Pliocene   marls   of  Shell   Creek,   Alligator   Creek,   and    the   Caloosahatchic; 

Dall  and  Willcox. 

Shell  thin,  elongate,  irregularly  distorted ;  beaks  prosogyrate ;  at  the 
anterior  third  rather  low  and  compressed ;  cardinal  area  long,  rather  narrow, 
with  very  numerous  (twelve)  concentric  grooves;  surface  irregular,  scul[)tured 
with  numerous  fine  radiating,  somewhat  imbricated  ribs,  of  which  those  in 
'ront  of  the  beaks  and  on  the  posterior  dorsal  slope  tend  to  be  larger  and 
iiore  elevated ;  there  is  a  tendency  to  alternate  or  pair  among  the  ribs  in 
■ionie   specimens;    the    imbrications    or    nodules    on    the   ribs   are   somewhat 
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regularly  spaced  and  correspond  to  elevated  concentric  lines  in  harmony 
with  the  lines  of  growth  ;  the  posterior  dorsal  slope  is  bounded  by  rounded 
ridges  radiating  from  the  beaks  ;  the  posterior  cardinal  margin  is  elevated  and 
angular  w  ith  more  or  less  of  a  depression  between  it  and  tlie  radial  ridge  on , 
each  side;  the  byssal  foramen  is  wide  and  irregular;  the  hinge-line  is  long! 
and  straight ;  the  teeth,  vertical  and  very  small  medially,  are  sometimes  obso-  ■ 
lete  in  the  middle  of  the  hinge;  distally  they  become  rather  distant  and  quite 
oblique,  as  well  as  larger ;  the  internal  margin,  though  irregular,  is  not  fluted. 
Lon.  of  adult  51,  alt.  25,  diameter  20  mm. 

This  species  is  distinguished  from  B.  Jiiarylandica  by  its  smaller  altitude, 
its  coarser  and  more  prominent  sculpture,  and  more  irregular  hinge ;  the 
beaks  are  also  more  anterior. 

Barbatia  (Calloarca)  arcula  Heilprin. 
Plate  33,  Figure  4. 
Area  arcula  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.   118,  pi.   16,  fig.  65,   1887.  \ 

Oligocene  of  the  Ballast  Point  silex  beds,  Tampa  Bay,  Florida;  WillcOX. I 
Shell  subovate,  thin,  inflated,  the  beaks  low  and  prosogyrous;  the  cardinal- 
area  narrow  and  very  closely  and  minutely  furrowed  longitudinally,  the  fur- 
rows showing  a  slight  angle  behind  the  beaks  ;  sculpture  of  close  set,  fine  radial 
ribs,  rather  regularly  imbricated  at  successive  lines  of  growth;  on  the  poste-j 
rior  dorsal  slope  are  six  or  eight  nodulous  larger  ribs;  the  beaks  are  situated! 
a  little  behind  the  anterior  third  ;  byssal  foramen  narrow,  very  anterior;  hinge! 
with  a  few  large  A-shapcd  teeth  at  the  ends,  the  middle  teeth  vertical,  small, 
or  even  obsolete  mcsially ;  margins  of  the  valve  slightly  or  not  at  all  crcnu- 
latcd  by  the  sculpture.  Length  of  shell  47,  of  hinge-line  30,  height  31, 
diameter  26  mm. 

This  species  is  very  evenly  and  regularly  fluted  at  the  imbrications,  dif- 
fering in  that  respect  from  any  of  the  other  species  mentioned  here.     It  is 
notable  also  for  its  inflated  and  thin  valves  and  the  bluntly  truncate  posterrorr 
end,  though  tin-  latter  may  he  abnormal. 

Barbatia  (Calloarca)  cuculloides  Ccmrad. 
Area  cuciilloidcs  Qonx.,  Kos.  Tcit.  Form.,  No.  3,  p.  37  (not  (i;;'d),   1833. 
Byssoarca  lima  Conr.,  Journ.  Acad.  Nat.  Si  i.   I'liil.i.,   2<1   Sir.,  i.,  p.  125,   pi.   13,  li);-   23. 

1848  ;  not  Barbatia  lima  Rvc.,  P.  /,.  S.,  1844. 
Cucullaarca  lima  ct  cuculloides  Cmw.,  Am.  Journ.  Cone  Ii.,  i.,  p.  11,   1865.  | 
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I  Nitfincula  aspfisa  Conr.,  Wailes,  Agr.  and  Geol.  Mississippi,  p.  289,  pi.  14,  fig.  5  (young 
i     _  shell),  1855. 
Navittt/it  aspcra  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  258,  1855  ;   not  Area  aspcra 
rhil.,  Moll.  Sicil.,   1836. 

Upper  Eocene  (Jacksonian)  near  Claiborne,  Alabama;  Jackson,  Missi-s- 
.sippi ;  Cleve  County,  Arkansas;  and  in  the  Lower  Oligocene  at  Vick.sburg, 
Mississippi. 

.This  fine  shell  was  separated  from  the  true  Arks  by  Conrad  because  in 
the  fully  adult  specimens  the  distal  teeth  are  usually  (though  not  invariably) 
broken  up  into  granular  parts.  This  character  occurs  occasionally  in  individ- 
uals or  particular  species  in  most  groups  of  the  genus  Area  and  is  too 
mutable  to  be  taken  as  a  basis  for  a  genus.  The  other  Vicksburg  species, 
Barbatia  viississippiensis  Conr.  {pp.  cit.,  1848,  p.  125,  pi.  13,  fig.  32),  is  distin- 
guished from  A.  aiadloidcs  by  its  smaller  size,  finer  sculpture,  and  the  absence 
of  any  radial  ridges  setting  off  a  posterior  area  as  in  the  latter  species. 
These  ridges  are  very  strong  in  the  young,  in  which  also  the  distal  teeth  are 
entire,  giving  the  young  shell  such  a  different  aspect  that  Conrad  described  it 
as  a  distinct  species.  Conrad  described  another  Area,  belonging  to  the 
section  Scapliarca,  under  the  specific  name  of  inississippicnsis,  in  the  same 
;  paper  (p.  125,  pi.  13,  figs.  11,  15),  which  appears  to  be  that  figured  by  Lesueur 
in  his  Walnut  Hills  Fossils,  pi.  5,  fig.  8,  1829.  This  species  may  take  the 
name  of  A.  {Scapliared)  Lcsiieiiri.  The  Barbatia  viississippiensis  was  also  well 
figured  by  Lesueur  on  the  same  plate,  figure  9. 

The  Area  rhotiiboidclla  Lea,  Contr.  Geol.,  p.  74,  pi.  2,  fig.  52,  from  the 
Claibornian  appears  to  be  referable  to  Scapliarea.  We  have  it  also  from 
Lisbon,  Alabama,  the  P^ocene  of  Orangeburg,  South  Carolina,  and  according 
to  Ilaldeman  from  the  Eocene  of  Virginia,  the  exact  locality  not  being 
recorded  on  the  label.  I  suppose  it  must  ha\e  been  through  an  accidental 
confusion  that  Cossmann  came  to  identif}-  B.  ciiciilloidcs  with  this  species. 
Omitting  to  notice  that  Conrad  described  his  shell  as  two  and  a  half  inches 
long,  Gregorio  (pp.  eit.,  pi.  xxiv.,  figs.  17-20)  has  figured  a  specimen  of  A. 
rhomboidclla  three  millimetres  long  as  A.  cueidloides  Conrad.  It  seems 
singular  that  he  should  not  have  noticed  its  practical  identity  with  the  figure 
of  Lea  which  he  rcproiluces  on  the  same  plate  (fig.  28).  Cossmann  has  very 
properly  imitcd  the  two,  though  he  did  not  see  that  neither  represented  A. 
atculloidcs  of  Conrad.  Gregorio's  figure  very  fairly  represents  A.  rlioinboid- 
ella,  which,  however,  reaches  a  length  of  over  twenty  millimetres  in  the  adult 
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state.     It  is  possible  it  may  be  a  Bnrbatia,  to  whicli  group  I  at  first  referied 
it,  Ijut  after  a  complete  study  of  all  our  fossil  Tertiary  species   I  concluded  it  ■ 
would  best  be  refeired  to  Scapliana. 

Barbatia  (Calloarca)  phalacra  n.  s. 
I'l.ATE  33,  Figure  3. 

Oligocene  of  the  Chipola  marls,  Chipola  River,  and  of  the  Oak  Grove 
sands,  Florida ;  Burns. 

Shell  thin,  moderately  convex,  equivalve,  inequilateral ;  the  prosogyrate 
beaks  within  the  anterior  fourth  low  and  somewhat  com|)ressed ;  sculpture 
of  very  numerous  fine,  even,  mostly  ilichotomous  riblets  without  nodules  or 
reticulation  over  the  whole  shell,  crossed  only  by  feeble  incremental  lines; 
cardinal  area  veiy  narrow  with  a  few  longitudinal  grooves;  hinge-teeth  small, 
short,  and  vertical  mesially  without  any  gap  in  the  series,  distally  longer,  : 
larger,  and  more  oblique ;  hinge-line  W  of  the  whole  length ;  internal  margin  , 
of  the  valves  smooth,  byssal  gape  inconspicuous.  Lon.  23.5,  alt.  11,  diam. 
g  nmi. 

This  is  a  \ery  modest  and  neat  little  species  which  docs  not  seem  identi-  1 
fiable  with  any  of  the  others.  It  is,  perhaps,  nearest  to  B.  mississippiensis  : 
Conrad,  but  is  smaller,  less  flattened,  and  more  regular.  , 

Barbatia  (Calloarca)  Candida  (".mcliii.  | 

Ana  Candida  Ilelblini^i,  Chemnitz,  vii.,  p.  195,  pi.  55,  fig.  542.  , 

Area  Candida  Gmelin,  Syst.  Nat.,  vi.,  p.  331 1,  1792.  ' 

Area  Helbiini;imxwg\\\hca,  Ency.  Meth.,  p.  195,  1797. 
Area jauiaiccnsis  GmeVm,  Syst.  Nat.,  vi,,  p.  3312,  1792. 

Oligocene  of  the  Bowden  beds,  Jamaica,  of  the  Chipola  beds  at  Alum 
Bluff  and  on  the  Chipola  River,  Florida ;  Pliocene  of  Trinidad  ;  Pleistocene  of 
the  Antilles  generally,  and  recent  from  Cape  Hatteras,  North  Carolina,  to 
Brazil  at  Santa  Caterina,  and  possibly  the  African  coast. 

The  fossils  show  no  diagnostic  features  by  which  I  can  separate  them 
from  the  recent  shells. 

There  are  some  difficulties  in  the  nonienclalurc  of  this  species  which  I  1 
have  not  the  literature  to  straighten  out.     As  far  as  I  am  now  able  to  ascer- 
tain, the  first  nainc  ajiplied  to  this  shell  was  Candida,  and  the  first  binomial  i 
Latin  name  was   that  of  Gmelin.     It  is  a  well-known   West    Indian  species  1 
conspicuous  for  its  large  size,  white  shell,  and  compressed,  flattish  valves.     It 
is  quite  possible  that  some  of  the  early  authors  named  this  wide-.spread  .species 
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more  than  once,  and  in  this  connection  the  A.  ovata  and  complanata  should 
X  examined. 

Another  species  wliich  seems  distinct  is  represented  in  the  collection  by 
I  number  of  young  valves  from  the  Oliyoccne  of  ]5owden. 

Section  Granoarca  Conrad. 

Barbatia  (Granoarca)  propatula  Conrad. 

.,.,1  propa/n/a  Conr.,   Proc.  .\c:id.    Nat.   Sci.    I'liila..  i.,  |).  323,   Dec,   1843;   Kos.    I\Ied. 

Tert.,  p.  61,  pi.  32,  tig.  i,  Jan.,  1845. 

■Area  hians  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  34,  pi.   14,  figs.  4,  5,   1855,  not 

I        of  Bronn,  1842,  or  Reeve,  1844. 

\Gr<moarca  propatula  Conr.,  I'roc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  580,   1863. 
'         Miocene  of  Virginia,  on  the  James   River  below  City  Point,  Peter.sbur<r, 
.md  on  the  Ware   River,  Gloucester  County,  Conrad,  Tuomey,  and   Ruffiti ; 
Darlington,  South  Carolina,  Burns  ;  Sumter  District,  South  Carolina,  Tuomey. 

The  differences  separating  Conrad's  shell  from  Tuomey's  are  merely 
individual  mutations.  The  section  was  established  by  Conrad  on  account  of 
the  granular  breaking  up  of  the  distal  teeth,  a  feature  of  little  systematic 
value.  It  may  be  retained,  if  at  all,  for  Barbatias  of  elongate  form,  mesially 
compressed,  with  coarse  even  ribbing,  not  reticulated,  and  a  very  narrow 
byssal  gape.  Area  protracta  Rogers  (Trans.  Am.  Phil.  Soc,  v.,  p.  332,  1835, 
and  vi.,  pi.  26,  fig.  5,  1839)  from  the  Miocene  of  Prince  George  County,  Vir- 
ginia, probably  belongs  to  the  same  section,  but  I  have  not  seen  a  specimen. 
This  must  not  be  confounded  with  Area  protracta  Conr.  from  the  Vicksburgian 
described  in  1848,  which  is  a  typical  Area  and  will  take  the  name  of  Area 
suhprolracta  Heilprin.     Hon.  T.  H.  Aldrich  reports  it  from  the  Eocene. 

A.  protracta  Rogers  is  figured  as  having  quite  regular  and  rather  small 
teeth,  which  may  be  partly  due  to  the  influence  of  age,  the  type  having  been 
evidentlj'  a  very  old  specimen.  It  seems  to  be  rare,  and  I  have  never  been 
able  to  examine  a  specimen. 

Barbatia  (Granoarca)  virginise  Wagner. 
Plate  32,  Figure  23. 
Aria  Virginia:  \^ .  Wagner,  Trans.  Wagner   Inst.,   v.,   pi.    i,   fig.    3;    Bronn,   Index   I'al. 
N'omcncl.,  p.  99,    1848  ;  Syst.,  p.  283,  1 849. 
Miocene  of  Virginia;  Wagner  (Nansemond  River?). 

The  founder  of  the  Wagner  Institute,  Professor  William  Wagner,  in  the 
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early  thirties  made  some  palcontological  collections  in  Virginia  and  the 
adjacent  parts  of  North  Carolina.  Some  of  the  species  appeared  to  be  newj 
and  were  named  and  figured  by  Professor  Wagner,  who  had  three  fairly  good' 
lithographic  plates  prepared,  of  which  a  certain  number  were  distributed.  In 
Bronn's  Index  Paleontologicus  Wagner's  names  are  catalogued  and  the  platci 
references  given.  A  large  number  of  copies  of  the  prints  and  some  of  the 
original  type  specimens  are  still  in  existence  and  in  the  possession  of  the 
Wagner  Institute.  Among  them  are  two  Areas,  both  of  which  appear  to  be 
good  species,  not  otherwise  named,  and  which  will  be  included  in  this  paper. 

Area  virgiiihc  is  a  large,  solid,  elongated  shell,  equivalvc  but  very  inequi- 
lateral, the  beaks  being  situated  near  the  anterior  fifth  of  the  length,  low  and; 
prosogyrate,  distant,  and  separated  by  a  wide  cartlinal  area  with  nunicroiis 
(nine)  slightly  angular  longitudinal  concentric  grooves;  scul[)Uiie  of  about 
twenty-five  strong  radial  ribs,  smaller  on  the  posterior  dorsal  area,  somewhat 
flattened,  and  on  the  posterior  part  with  a  shallow,  wide  mesial  furrow;  hinge- 
line  \\  as  long  as  the  shell ;  teeth  vertical,  in  two  series,  beginning  mesially 
very  small,  distally  larger,  and  with  a  tendency  to  break  up  or  become  irregu-, 
lar;  muscular  impressions  deep;  margin  flutetl  in  harmony  with  the  ends  of; 
the  ribs.      Lon.  83,  alt.  52,  diam.  42  nmi. 

This  shell  is  about  midway  in  its  characters  between  Barbatia  [(^raiio- 
aira),  Anadara,  and  Scapliarca,  illustrating  very  well  the  manner  in  which  the 
subordinate  grcnips  of  the  genus  Area  intergrade.  It  seems  quite  surprising; 
that  so  large  and  conspicuous  a  shell  should  not  ha\e  been  collected  anii| 
described  by  other  paleontologists. 

Section  Striarcn  Conrad. 

Barbatia  (Striarca)  centenaria  S.ny. 

Area  centenaria  Say,  Joiirn.  Acad.  Nat.   Sci.   I'hila.,    ist  Scr.,  iv .,  p.   138,  pi.   10,  fig.  2. 

1824. 
Siriarea  centenaria  Say,  Proc.  Acad.  Nat.  .Sci.  Phila.  for  1862,  p.  580,  1863. 

Older  Miocene  of  Jericho,  Cumberland  County,  New  Jersey,  and  in  the 
Virginia  Miocene  at  Coggin's  Point,  Petersburg,  Grove  Wharf,  on  the  Jaine.'- 
River,  and  the  Miocene  beds  of  the  York  River;  Iknns  and  others. 

This  is  a  remarkably  characteristic  shell,  and  I  believe  has  no  .synonymes; 
The  erosion  which  acts  upon  fossils  has  in  nearly  all  cases  hollowed  out  the 
teeth,  so  that  tliey  look  as  if  naturally  grooved  or  hollow,  and  in  the  e.\am-j 
ination  of  many  specimens  only  one  or  two  were  found   in   which  any  large 
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number  of  the  teeth  were  intact.  Conrad  seems  to  have  supposed  that  this 
condition  of  the  teeth  was  normal,  but  I  regard  it  as  a  phenomenon  of  erosion 
merely,  and  have  noticed  similar  excavations  in  the  teeth  of  other  species. 

Section  .Uar  ( iray. 
Barbatia  (Acar)  reticulata  (imelin. 
•Arta  reticulata  Gmelin,  Syst.  Nat.,  vi.,  p.  331 1,  1792. 
.Area  reticulata  Chemnitz,  Conch.  Cab.,  vii.,  ]i.  193,  pi.  54,  tig.  540. 

Area  squamosa,  iloiiiiiii;ciisis  ,-t  chitluata  Lani.,  An.  s.  \'ert..  vi.,  pp.  35,40,  and  46,  1S19. 
I<ra gradata  liiod.  and  Sby.,  Zool.  Jouin.,  iv.,  p.  365,   1829. 

.(  diz'aricata  Sby.,  P.  Z.  S.,   1833,  p.  iS  ;   Reeve,  Condi.  Icon.,  Area,  pi.  16,  fig.  108, 
1844- 

Eocene  of  the  Jacksonian  at  Moody's  Branch,  Jackson,  Mississippi ;  Oli- 
.gocene  of  the  Bovvden  beds,  Jamaica  ;   Matura,  Trinidad  ;  of  the  Tampa  silex 

beds  at  Ballast  Point,  Florida,  and  on  the  Chipola  River;   Pliocene  of  Limon, 
I 

'Costa  Rica,  and   of   the   Caloosahatchie   marls;    Pleistocene  of  the  Antilles 
I 

generally;   and    recent   from    Cape    Ilatteras   to    Ikirbadoes   and  the  Gulf  of 

'  Campeachy. 

The  fossils  are  identical  with  the  recent  shells  in  every  particular,  and 
there  can  be  no  doubt  that  this  species  has  existed  continuously  in  the  An- 
tillean  region  since  the  Upper  Eocene. 

Section  Possiilarca  Cossmann. 
Barbatia  (Fossularca)  Adamsi  (Sluittleworth)  Smith. 
•  >   calata   Conrad.    Fos.   Medial    Tert.,    \>.    61,    pi.    32,    fig.    2,    1845  ;    not   of    Reeve, 
Conch.  Icon.,   1S44. 
Area  lactea  C.  B.  Adams,  not  of  Linno.  . 

Area  Adamsi   Shuttlcw.  (MS.),   Smith,  Jour.   I.in.  Soc.  Zool.,  vol.  \x.,  p.  499,  |)1.  30,  figs. 
6,  6rt,  1888.      Dall,  Bull.  Mus.  Comp.  Zool.,  .xii.,  p.  243,  1886. 

Oligocene  of  the  Bowden  beds,  Jamaica,  of  the  Chipola  River  and  Oak 
Grove,  Florida  ;  Miocene  of  Duplin  Count}',  North  Carolina;  Pliocene  marls 
of  the  Caloosahatchie,  Shell  Creek,  and  Alligator  Creek,  Florida,  and  the 
Waccamaw  River,  South  Carolina.  Recent,  with  a  range  from  Cape  Hattera.s, 
North  Carolina,  to  the  island  F"ernando  Noronha,  on  the  coast  of  Brazil,  in 
five  to  one  hundred  and  sixteen  fathoms. 

This  species  is  well  distingtiished  from  the  similar  looking  A.  lactea  of 
Kurope  by  the  fact  that  its  radial  riblets  are  formed  by  rows  of  trailing  blis- 
ters or  hollow  flutings,  which  are  very  friable  and  often  entirely   worn  off, 
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leaving  the  shell  practically  smooth.  Though  the  shell  has  long  been  labelled  ' 
with  Shuttleworth's  name  in  collections,  the  first  published  description  I  have  | 
met  with  is  that  of  Mr.  E.  A.  Smith,  above  referred  to.  Conrad's  specific  I 
name  is  preoccupied.  The  fossils  agree  exactly  with  the  living  .specimens,  , 
except  that  those  from  the  Oligocene  are  usually  somewhat  smaller  than  the 
full-grown  recent  shells. 

Barbatia  (Fossularca  ?)  ovalina  n.  s. 

PL.\TE    32,    FlCUKE    IS. 

Oligocene  marl  of  Bovvden,  Jamaica;  rare;   Henderson  and  Simpson. 

Shell  minute,  solid,  ovate,  with  rather  inflated  valves;  beaks  low  in  the 
anterior  fourth,  prosogyrate;  cardinal  area  short,  narrow,  smooth,  or  longi- 
tudinally striate,  the  part  occupied  by  the  ligament  forming  a  small  excavated 
triangle  with  the  ape.x  at  the  beak  in  each  valve;  surface  nearly  smooth, 
sculpture  of  faint,  irregular,  concentric  lines,  crossed  by  still  fainter  sparse,! 
radiations  which  are  not  pronounced  enough  to  modify  the  surface;  inner ^ 
marein  of  valves  smooth;  muscular  impressions  large;  hingi:  short  with 
about  three  crowded  anterior  and  four  oblique  posterior  teeth,  the  two  series; 
separated  by  a  wide  gap  below  the  ligament.     Lon.  3.2,  alt.  2.5,  diam.  2  mm. 

A  single  .specimen  of  this  curious  little  shell,  with  the  form  of  a  Niicula^ 
the  cardinal  margin  of  a  Liviopsis,  and  the  teeth  of  an  Area,  was  found  in  the| 
marl.     It  should,  perhaps,  be  referred  to  Lissarca  Smith. 

Section   Cucullaria  Conrad. 
Barbatia  (Cucullaria)  Aldrichi  n.  s. 

I'l.AiK  32,   Kic;ui;k   19. 

Claiborne  sands,  Claiborne,  Alabama;   Burns. 

Shell  small,  elongate,  thin,  somewhat  pointed  behind,  rounded  in  frotit,i 
moderately  convex,  with  low,  prosogyrate  beaks ;  cardinal  area  very  narrow 
and  elongated,  wiilest  in  front  of  the  beaks;  surface  evenly  sculptured  by  fini 
equal,  flatfish  radial  riblets,  separated  by  narrower  grooves  and  cros.sed  b) 
irregularly  spaced  impressed  lines ;  inner  margin  of  the  valves  smootli  01 
slightly  fluted  in  harmony  with  the  ribs,  especially  behinil ;  beaks  in  the 
anterior  fourth  ;  hinge-line  about  two-thirds  the  length  of  the  shell;  hinge 
anteriorly  with  four  oblique,  lathcr  close-set  teeth,  separated  by  a  wide  gap 
from  the  posterior  tectli,  which  are  about  six  in  number,  smaller  proximaliy.i 
and  parallel  with  the  hinge-line.     Lon.  8.3,  alt.  5,  diam.  4  mm.  [ 
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A  single  specimen  of  this  interesting  shell  was  obtained,  adding  a  new 
-roup  to  the  list  of  Eocene  forms  found  in  the  Claibornian.  The  hinge  is 
somewhat  like  that  of  Area  (Cucullaria)  Caillaii  Deshayes,  but  wants  the 
central  vertical  denticles.  The  form  is  more  like  that  of  A.  gracilis  Desh., 
but  wider  and  more  regular. 

Barbatia  (Cucullaria)  tseiiiata  n.  s. 
Plate  25,  Figure  i,  la. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and 
W'illco.x,  and  of  the  Croatan  beds  of  North  Carolina,  at  Mrs.  Guion's  marl 
pit,  C.  VV.  Johnson. 

Shell  thin,  elongated,  arcuate,  mesially  compressed,  in  general  inflated  ; 
the  beaks  near  the  anterior  fifth;  anterior  end  rounded,  short;  posterior 
higher,  produced,  and  bent  down  ;  base  receding  mesially;  cardinal  area  short 
fand  wide  in  fiont  of  the  beaks,  long  and  narrow  behind  them,  in  front  smooth 
or  longitudinally  striated,  behind  with  a  few  oblique  grooves;  sculpture  of 
small,  flat,  radial  ribs  arranged  in  pairs  with  narrower  interspaces,  and  between 
every  set  of  two  pairs  and  the  next  a  wider  interspace,  as  if  the  ribs  were 
quadripartite;  these  ribs  co\er  all  the  shell,  more  sparsely  on  the  posterior 
dorsal  slope,  and  are  crossed  at  wide  but  not  perfectly  regular  intervals  by 
narrow,  flat,  concentric  ridges;  inner  margin  of  the  valves  smooth,  except 
when  modified  bj^  the  external  ribbing ;  hinge  two-thirds  as  long  as  the  shell, 
with  four  rather  large  oblique  anterior  teeth  separated  by  a  wide  edentulous 
gap  from  a  row  of  about  twenty  short  vertical  teeth,  which  merge  into  a 
group  of  six  or  seven  oblique  posterior  teeth,  becoming  larger  distally ;  the 
extreme  distal  teeth  in  full-grown  specimens  sometimes  break  up  into  irregu- 
lar granules.  Length  of  adult  shell  52,  of  hinge-line  29,  alt.  of  shell  23, 
diani.  21  mm. 

Subgenus  NOETIA  Gray. 

Area  iNoetia)  limula  Conrad. 
Plate  31,  Figures  14,  14  (5. 
Area   limula    Conr.,   Fos.  Tert.    Form.,  p.    15,    pi.    i,   fig.    I,    1832.     New  Berne,    North 
Carolina. 

Miocene:  North  Carolina,  at  Wilmington,  New  Berne;  Virginia,  at 
\  arious  points  on  the  York  and  James  Rivers ;  also  in  Maryland  and  South 
Carolina,  and  at  Heislerville,  Cumberland  County,  New  Jersey.  Pliocene : 
De  Leon  Springs,  Florida,  Wright ;  in  the  marls  of  the  Caloosahatchie  and 
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Shell  Creek,  Willcox  and  Dall ;  near  ]5runswick,  Georgia,  Coiiper ;   Wacca- 
maw  betls.  South  Carolina,  C.  W.  Johnson.  ; 

i 

Area  limula  var.  platyura  Dall.  { 

Pliocene  of  the  Caloosahatchie  and  Alligator  Creek  ;  Willcox  and  Dall. 

Shell  with  the  po.sterior  end  of  the  cardinal  border  elevated  and  forming 

nearly  a  right  angle  with  the  posterior  margin  of  the  valve.s,  thus  giving  the 

posterior  part  of  the  shell   a  higher  and   more  angular  look,  which  at  first 

seems  veiy  distinct. 

Area  limula  var.  filosa  Conrad. 
JVoi'ttij  ponderosa  .Say,   var.   N.   carolinensis  Conr.,  Proc.  Acad.  Nat.  Sci.  I'hila.  for  1862, 

p.  290;  not  ^/rn  n?n)//«<7;5«  Wagner,  1847. 
Area  carolinensis  \i€\[\)xm,  I'roc.  Acad.  Nat.  Sci.  Pliila.  for  1881,  p.  450. 
Noeiia  filosa  Conrad,  Kerr's  Geol.  Rep.  N.  Car.,  App.  A,  p.  20,  p).  4,  fig.  3,   1S75. 

Miocene  of  North  Carolina:  at  Sullivan's  marl-pit,  Green  County,  North 
Carolina,  eight  miles  east  of  Snow  Hill ;  Burns. 

This  variety  has  more  numerous  (thirty-five)  ribs  when  adult  and  a  les.s 
angular  outline  than  the  typical  form. 

Area  livittla  is,  with  little  doubt,  the  progenitor  of  A.  ponderosa  Say,' 
from  which  it  differs  by  a  more  quadrate  outline  and  more  anterior  beaks.. 
The  sculpture  is  usually  more  elegant,  but  specimens  o^  A.  ponderosa  occasion-l 
ally  turn  up  which  exhibit  equally  fine  reticulation  and  divarication  of  the. 
ribs.  A  variety  analogcjus  to  platyura  is  possessed  by  all  the  s[)ccies  of 
Noeiia,  but  is  perhaps  more  conspicuous  in  A.  limula.  I  have  not  found  this 
species  in  any  jjositively  Post-Pliocene  beds;  in  such  it  is  represented  hy  A. 
ponderosa. 

From  A.  iucile,  when  adult,  A.  limula  is  distinguished  b)^  its  smaller  and 
shorter  cardinal  area  and  usually  by  its  considerably  larger  si/.e ;  the  line  ol 
teeth  is  shorter  and  the  teeth  are  larger  and  wider,  and  more  hori/.ontall)' 
extended  at  the  ends  of  the  series. 

Area  (Noetiaj  incite  Say. 
Area  incite  Say,  Journ.   Acad.   Nat.  .Sci.  Pliila.,  1st  Scr.,  iv..  p.   139.  pi.  10,  fig.  3,  1824. 

Miocene  of  Maryland.     Conr.,   Fos.   Tert.   Form.,  p.    16,   pi.   2,   fig.    i,    1832;  Fos.; 

Medial  Tert.,  p.  56,  pi.  29,  fig.  5,   1840.     James  River  and  Smithfield,  Virginia.  I 

Noetia  protexia  Conr.,   Kerr's  C.eol.   Rep.   N.   Car.,  App.  A,  p.    19,   pi.   3,   fig.   5,   1875.1 

Miocene  of  North  Carolina. 
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Miocene  of  Maryland,  Viiginia,  and  North  Carolina,  Say  and  Conrad; 
near  Darlington,  South  Carolina,  at  various  points  near  and  at  the  Natural 
Well,  Duplin  County,  North  Carolina;  Petersburg,  Dinwiddie,  York  River, 
and  borders  of  the  Dismal  Swamp,  Virginia,  and  Choptank,  Maryland,  Harris, 
Burns,  and  others. 

There  can  be  no  doubt  that  Conrad's  A^.  protcxia  is  identical  with  A. 
\  indie. 

This  species  has  not  yet  turned  up  in  the  Floridian  Miocene,  but  a 
knowledge  of  it  is  necessary  to  discriminate  between  the  species  of  Noetia. 

Area  (Noetia)  ponclerosa  Say. 
\  Area  pondtJrosa  Say,  Journ.   Acad.   Nat.  Sci.  I'hila.,   ist  Ser..  ii.,  p.   267,    1822.     Recent 
1  in  Florida. 

'  Area  coniraria  Reeve,  Conch.  Icon.,  Area,  pi.  8,  fig.  55,   1S44. 
-J'Tri  elegans,  Phil.  Zeitschr.  Mai.,   1S47,  ]j.  92. 

/  pont/erosa  Tryon,  Am.  Mar.  Conch,,  p.   178,  pi.  36,  figs.  467-8,  1874. 

Plei-stocene  of  Cape  May  and  Atlantic  City,  New  Jersey ;  of  Maryland, 
near  Cornfield  Harbor,  at  Wailes  Bluff,  on  the  Potomac  River;  of  Simmons 
Bluff,  South  Carolina ;  and  many  points  on  the  coast  of  Florida ;  recent  on 
the  eastern  coasts  of  North  America  from  Cape  Cod  to  Yucatan. 

This  is  the'  type  of  the  subgenus.  In  this  species  the  beaks  are  more 
I  nearly  in  the  middle  of  the  shell  than  in  either  of  the  others.  The  ligament 
does  not  occupy  the  whole  of  the  cardinal  area,  and  the  greater  portion  of  it 
is  in  front  of  the  beaks  and  strongly  transversely  striated.  The  borders  of 
the  adductor  scars  are  sometimes  marked  by  an  elevated  ridge  as  strong  as  in 
man\-  Cucullaeas. 

It  is  curious  that  Conrad  should  state  (Proc.  Acad.  Nat.  Sci.,  1862,  p.  290) 
that  he  had  not  seen  a  recent  specimen  of  this  species,  and  that  he  suppo.scd 
it  to  be  extinct.  It  is  probable  that  he  was  thinking  of  A.  lunosn  Say  when 
he  recorded  these  remarks,  as  the  present  species  is  almost  the  commonest 
iecent  species  of  our  shores.  There  can  be  little  or  no  doubt  that  the  names 
of  Reeve  and  Philippi  are  based  on  young  specimens  of  this  somewhat 
variable  shell. 

Subgenus  SCAPHARCA  Gray. 

Section    Ciincarea  Dall. 

Scapharca  (Cunearca)  cumanensis  Dall. 

Area  ineongrua  Guppy,    Proc.  Sci.   Assoc,  Trinidad,   p.    163,   Dec,    1867;   Ceol.   Mag., 

Dec,  1874,  p.  451  ;  not  of  Say. 
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Oligocene  of  Cumana,  Venezuela,  Guppy  ;    island   in   Lake   Heniiquillo,  : 
St.  Domingo,  Rowell. 

Shell  small,  resembling  5.    'uicongnta  Say  in  miniature,  but  with  higher, 
more  prominent,  and  uncompressed  beaks,  with  the  ribs  of  the  posterior  slope  | 
of  the  right  valve  smooth  instead  of  nodulose ;  the  valve  higher  and  shorter,  I 
with  the  beaks  more  anterior,  and  the  hinge-line  somewhat  shorter.     Lon.  of 
adult  shell  26,  alt.  25,  diam.  21  mm. 

With  a  rather  close  general  resemblance  to  A.  incongnta  Say,  this  little 
species  differs  in  details,  which,  taken  in  connection  with  the  great  disparity 
in  size  and  the  geological  horizon,  authorize  us  to  regard  it  as  distinct. 

Scapharca  (Cunearca)  initiator  n.  s. 
Plate  32,  Figure  ii. 

Oligocene  of  the  Chipola  beds,  Chipola  River,  Florida;   Burns. 

Shell  small,  solid,  oblique,  with  prosogyrate  beaks,  somewhat  impressed 
mesially  near  the  apices  of  the  valves ;  right  valve  ovate-rhombic  with  twenty  \ 
strong,  rounded,  nodulous,  radial   ribs,  separated   by  wider  interspaces;  left 
valve  decidedly  smaller,  with  the  ribs  smooth,  squarish,  and  without  nodules, 
except  a  few  on  some  of  the  shorter  anterior  ribs ;  cardinal  area  wider  in  front 
of  the  beaks,  narrower  behind  them  ;   margins  of  the  valves  internally  fluted; , 
hinge-line  short,  with  about  twenty-two  subequal  vertical  teeth.     Lon.  (of  left  I 
valve)  5,  alt.  4.7,  diam.  5  mm.  I 

This  little  shell  was  at  first  thought  to  be  the  young  of  a  larger  species,  I 
but  nothing  allied  to  it  of  a  larger  size  has  turned  up  at  any  locality  in  the  1 
formation,  while  its  solidity  gives  it  a  mature  appearance.  The  cardinal  area 
differs  in  form  from  any  of  the  known  species  in  the  adult  state. 

Scapharca  (Cunearca)  scalaris  Coni:\d. 
Area  scalaris  Conr.,   I'roc.   Acad.   Nat.  .Sci.  I'hila.,  !.,  p.  324,  1S43  ;   Fos.   Medial  Tert., 
p.   59,   pi.   31,  fig.   I,    1845  ;    Emmons,  C.eol.   N.   Car.,   p.   2S5,    185S  ;   Tiiomey  and 
Holmes,  Pleiocene  Fos.  .S.  Car.,  p.  43,  pi.  16,  fij;.   i,   1856. 

Miocene  of  Petersburg,  Virginia,  Tuomc}-;  of  Duplin  County,  North 
Carolina,  Burns,  and  of  the  upper  bed  at  Alum  Bluff,  Florida,  Dall. 

This  species  is  doubtless  the  ancestor  of  S.  scalariiia  lleili)rin,  the  young 
of  which  it  much  resembles,  though  sufficiently  distinct  from  the  adult. 

Scapharca  (Cunearca;  scalarina  Heilprin. 
Area  sealarina  Hp.,  Trans.  Wagner  Inst.,  !.,  p.  94,  pi.  12,  fig.  29,  1S87. 
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Pliocene  marls  of  the  Caloosahatchie,  Florida ;  Heilprin,  Willcox,  and 
Dall. 

This  macjnificent  species  is  the  largest  and  most  ilistinct  of  the  entire 
group,  and  so  far  has  been  obtained  only  on  the  Caloosahatchie  River.  The 
V,  iiicoiis;nia  has  not  yet  been  found  in  these  marls. 

Scapharca  (Cunearca)  incongrua  Say. 

Ana  iiicongnia   Say,  Journ.   .'\cad.   Nat.   Sci.    Phila.,  ii.,   p.   268,    1822;    Reeve,   Conch. 

Icon.,  Area,  pi.  viii.,  fig.  50,   1844. 
Xot  Area  braziiiana  Reeve,  Conch.  Icon.,  Area,  pi.  iii.,  fig.  17,  1844,  ^A.  nodosa  Wood. 
'.Area  braziiiana   Lam.,   An.   s.  \'ert.,   vi.,   p.   44,    1819;    PhiUppi,  .^bbild.  u.  Beschr.,  i,, 

Area,  p.  2,  pi.  I,  fig.  3,  1843. 

Upper  Miocene  of  the  Galveston  artesian  well  (?),  Singley;  Pliocene  of 
Port  Limon,  Costa  Rica,  Gabb ;  typical  specimens  from  Pleistocene  of  Wailes 
Hluff,  Maryland,  Simmons  Bluff,  South  Carolina,  Burns,  and  Brunswick, 
Georgia,  Couper;  recent  from  North  Carolina  south  to  Te.xas,  and  (var.  ? 
braziiiana)  from  Texas  south  and  east  to  Cape  Roque  and  south  to  Rio,  Rio 
Grande  do  Sul,  San  Paulo,  and  Santa  Caterina,  Brazil  (Ihering). 

This  species  is  a  very  puzzling  one,  and  a  large  geographical  series  is 
required  to  determine  its  exact  limits.  The  figure  gi\'en  by  Reeve  is  poor, 
and  has  probably  helped  to  continue  the  confusion. 

The  typical  A.  incotigrua  is  quite  variable  in  form,  and  I  have  not  seen 
specimens  which  could  be  unhesitatingly  referred  to  it  from  older  beds  than 
the  Pleistocene,  or  more  southern  localities,  living,  than  the  coast  of  Te.xas. 
Here  it  is  mi.xed  with  specimens  of  the  braziiiana  type,  towards  which  the 
incongrua  tends  to  vary.  The  Costa  Rica  Pliocene  fossils  are  exactly  like 
braziiiana ;  the  Antillean  shells  also,  while  varying  a  good  deal,  retain  the 
dimensions  of  braziiiana  and  more  or  less  of  its  other  characters.  It  is 
lirobable  that  the  two  forms  would  better  be  kept  apart,  at  least  until  more  is 
known. 

Scapharca  (Cunearca)  alcima  Dall  n.  s. 
Plate  31,  Figures  5,  7. 

Pliocene  marls  of  the  Caloosahatchie  at  Alligator  Creek,  Florida ;  Dall. 

Shell  of  moderate  size,  short,  high,  inflated,  with  elevated  prosogyrate 
beaks;  left  valve  with  thirty  strong,  squarely  nodulous,  radial  ribs  somewhat 
narrower  than  the  interspaces,  without  obvious  concentric  sculpture,  front 
edge  rounded,  posterior  less  rounded  and  longer,  meeting  the  base  at  a  rather 
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blunt  angle,  this  part  of  the  shell  being  somewhat  produced;  right  valve  with 
twenty-seven  less  prominent  ribs,  of  which  the  posterior  dozen  have  the 
nodules  obsolete  or  absent  and  those  on  the  anterior  ribs  somewhat  less 
marked  than  on  the  other  valve;  cardinal  area  short,  wide,  with  the  beaks 
incurved  o\'er  it;  inner  margin  of  the  valves  sharply  fluted;  hinge-teeth 
slightly  larger  and  more  oblique  distally,  in  general  nearly  vertical,  close  set, 
and  about  thirty-two  in  number,  not  obviously  divided  in  the  centre.  Lon. 
27,  alt.  27,  diam.  22  mm.;  lon.  of  hinge-line  15  mm. 

This  is  one  of  those  species  on  the  border-line  of  groups  which  make  it 
so  difficult  to  divide  the  Arks  into  clear-cut  sections  ;  it  has  the  hinge,  cardi- 
nal area,  and  discrepant  sculpture  of  Ciiiicarca  ;  the  valves  are  slightly  unequal, 
and  it  seems  most  properly  assigned  to  a  place  in  this  section.  It  is  obviously 
a  form  ancestral  to  such  species  as  Area  Chonnitzi  Phil.  {A.  bicops  Orb.,  -f-  A. 
antillarutn  Dunker,  fide  Kobelt,  -j-  A.  Orbignyi  Kobelt),  which  is  referred  to 
Aiioinalocardia  (=  Auadard)  by  Ihering,  and  is  found  recent  in  the  West 
Indies.  This  species,  which  has  been  distributed  under  the  (MS.  ?)  name  of 
A.  rhombica  Rawson,  is  also  inequivalve,  with  discrepant  sculpture,  and  prob- 
ably should  be  referred  to  this  section. 

From  A.  Chcmnitzi  the  present  species  differs  by  its  larger  size,  more 
oblique  shape,  narrower  and  more  numerous  ribs. 

Area  filicata  Guppy  from  the  Eocene  beds  of  Manzanilla,  Trinidad,  is 
probably,  though  much  smaller,  a  precursor  of  the  above-mentioned  species. 

Section  Scapharca  s.  s. 
Scapharca  (Scapharca)  lienosa  Say. 

Ana  lienosa  Say,  Am.   Conch.,  iv.,  pi.  36,   fig.    I,    1S32  ;  Tiiomey  and   Holmes,  I'lcioc. 

Fos.   S.   Car.,   p.  40,   ])!.   15,   figs.  2,  3,   1855;   Emmons,   Ceol.   N.   Car.,   \>.   284,   fig. 

204,  1858. 
Scapharca  lienosa  Meek,  Smithsonian  Check!.  Miocene  Fos.,  p.  6,  1S64. 
Area floridana  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.  97,   1887  ;   not  of  Conrad,  Am.  joiirn. 

Conch.,  v.,   p.  108,   pi.  12,   fig.  2,   1869  (as  .■Inoiiialocardia)  =  A.  scclicoslalii   Kvc, 

Icon.,  fig.  38,  1844. 

Miocene  of  York  and  James  River,  Virginia,  of  Wilmington  and  Duplin 
County,  North  Carolina,  and  of  the  upper  bed  at  Alum  151uff,  Florida;  Plio- 
cene of  the  Waccamaw  District,  South  Carolina,  the  Caloosahatchie  River, 
Alligator  and  Shell  Creeks,  Florida;  Tuomey,  Hums,  Willcox,  and  Dall.  Not 
known  in  the  recent  state. 
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This  species  has  always  been  rather  rare,  and  has  been  confounded  with 
its  undoubted  descendant,  tlie  Area  Jloridana  of  Conrad,  found  h'ving  in 
Florida  waters.  Nevertheless,  the  recent  and  the  fossil  shells  are  readily  dis- 
tinguished on  comparison.  It  is  probable  that  the  rarity  of  the  living  shell 
has  prevented  the  comp.irisons  beint^  made.  This  species  had  previoush- 
been  named  sccticostata  by  Reeve,  from  a  specimen  of  which  the  habitat  was 
unknown.     This  name,  of  course,  will  have  to  be  adopted. 

In  A.  licnosa  there  are  about  forty  ribs  in  a  specimen  one  hundred  and 
eight  millimetres  long ;  these  ribs  are  deeply  grooved  down  the  centre,  and 
the  ridges  on  either  side  of  the  grooves  are  likewise  longitudinally  grooved 
with  one  or  two  incised  lines.  The  interspaces  between  the  ribs  are  narrower 
than  the  ribs ;  the  beaks  are  less  anterior  than  in  A.  sectuostata.  In  the  latter 
the  ribs  are  much  narrower  than  their  interspaces,  flat-topped,  and  distally  for 
a  little  more  than  half  their  length  in  the  adult  the  top  of  the  rib  has  a  broad, 
shallow  channel.  In  no  case  are  there  any  subsidiary  grooves.  Minute  con- 
centric ridges  are  quite  obvious  in  both  species,  but  the  fossil  has  the  ridges 
more  generally  and  conspicuously  beaded.  In  other  respects  the  shells  are 
extremely  similar. 

Scapharca  (Scapharca)  hypomela  n.  s. 
Plate  33,  Ficlrk  i. 

Oligocene  of  the  Ballast  Point  silex  beds,  Tampa  Bay,  of  the  lower  bed 
at  Alum  Bluff,  and  of  the  Chipola  marl,  Chipola  River,  Florida. 

Shell  of  moderate  size,  long,  inflated,  with  rather  low,  mesially  com- 
pressed, prosogyrate  beaks;  left  valve  with  about  forty-three  deeply  chan- 
nelled, flat-topped  ribs  with  fine,  regular,  concentric  beading,  except  on  the 
posterior  slope,  where  the  ribs  are  lower,  flatter,  and  obsoletely  channelled ; 
near  the  margin  some  of  the  ribs  have  a  second  set  of  finer  grooves ;  hinge- 
line  straight,  anterior  end  desceniling  verticall}',  then  obliquely  rounded  into 
the  base,  which  is  nearly  parallel  with  the  hinge-line;  the  posterior  end 
descends  more  obliquely  and  the  basal  angle  is  prolonged  a  little  and 
rounded;  the  interspaces  between  the  ribs  in  both  valves  are  very  narrow, 
and  on  the  right  valve  the  beading  is  less  conspicuous ;  the  cardinal  area  is 
somewhat  concave,  flattish,  with  three  or  four  concentric  grooves  in  lozenge 
form ;  teeth  of  the  hinge  similar,  numerous,  not  interrupted,  short,  vertical, 
the  distal  teeth  a  little  longer  and  more  oblique  ;  margin  of  the  valves  fluted, 
the  right  valve  slightly  smaller  than  the  other.  Lon.  50,  alt.  25,  diam. 
20  mm. 
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This  species  has  the  appearance  of  being  tlie  Oligocene  ancestor  of  the 
Miocene  A.  /icHOsn,  from  which  it  differs  by  its  smaller  size,  closer  and  rather 
narrower  ribbin^^. 

Scapharca  (Scapharca)  latidentata  n.  s. 
Plate  36,  Figurk  15. 

From  the  Oligocene  of  Ballast  Point,  Tampa  Bay,  of  the  lower  bed  at 
Alum  Bluff,  and  in  the  Chipola  marls  of  Florida,  and  probably  from  the  Oak 
Grove  sands  in  western  Florida. 

Shell  small,  ovate,  moderately  convex,  with  low,  quite  anterior,  mcsially 
sulcate,  prosoccelous  beaks;  left  valve  with  about  thirt\-  rountletl,  radiating, 
undivided  ribs,  separated  by  slightly  wider  interspaces,  and  crossed  by 
numerous  smaller  concentric  ridges  which  become  beadlike  on  the  ribs  and 
vary  in  prominence  in  different  specimens;  base  evenly  arcuate,  ends  rounded; 
cardinal  area  narrow,  impressed,  smooth,  with  one  or  two  groo\cs  behind 
the  beaks,  but  none  elsewhere;  valves  slightly  twisted,  so  that  the  basal 
margin  is  not  in  a  single  plane;  line  of  teeth  interrupted  a  little  behind  the 
beaks,  the  anterior  series  having  the  anterior  and  posterior  teeth  larger  and 
the  intervening  teeth  thinner  anil  more  closely  adjacent,  all  nearly  vertical; 
posterior  teeth  vertical,  shorter,  the  series  longer,  the  teeth  smallest  proxi- 
mally  and  regularly  increasing  in  size  towards  the  distal  end  of  the 'series, 
equidistant  and  regular;  inner  margin  of  the  valve  deeply  fluted.  Lon.  18, 
height  1 1,  diam.  g  mm. 

This  little  shell  looks  a  good  deal  like  the  )oung  of  Aiiadara  aresta 
Uall,  but  has  the  beaks  less  central,  less  prominent,  and  distinctly  impressed 
mesially,  giving  a  somewhat  bilobed  aspect  to  the  very  young. 

Scapharca  (Scapharca)   callicestosa  n.  s. 
I'l.M'i'.  34,  FicuKRs  17,  i.S. 

Upper  bed  (Miocene)  at  Gaskin's  Wharf,  on  the  Nansemond  River,  sixteen 
miles  below  Suffolk,  Virginia;   F.  Ikirns. 

Shell  of  moderate  size,  rather  thin,  rhomboidal,  with  small,  prominent, 
mediosulcate,  prosocrelous  beaks  situated  at  about  the  anterior  third  of  its 
length  ;  left  valve  with  about  thirty-seven  squarish  sube(|uai  radial  ribs,  sepa- 
rated by  narrower  channelled  interspaces;  on  the  to]js  of  these  ribs  are  four 
longitudinal  threads,  the  inner  pair  larger  and  more  prominent  but  .separated 
by  a  somewhat  deeper  sulcus  than  those  external  to  the  inner  threads ;  con- 
centric sculpture  of  fine,  close,  rounded,  slightly  elevated  threads,  which  over- 
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run  the  whole  shell,  ribs,  and  interspaces,  and  at  short  intervals,  at  the  inter- 
section with  the  inner  pair  of  rib-threads,  they-  become  minutely  nodulous, 
while  the  reticulations  have  a  punctate  appearance,  giving  a  surface  somewhat 
like  fine  lace  anil  peculiar,  as  far  as  observed,  to  this  species ;  cardinal  area 
short,  rather  narrow,  w  ith  sharply  elevated  boundaries  and  a  single  incised  set 
of  grooves  forming  a  lozenge-shaped  figure  anteriorly;  hinge-line  short,  teeth 
in  two  adjacent  series,  anterior  with  fifteen,  posterior  with  twenty-six  or 
twenty-seven  teeth  set  vertically,  a  little  oblique  at  the  distal  ends  of  the 
series ;  each  individual  tooth  more  or  less  grooved  or  striate  in  the  direction 
of  motion,  as  in  some  recent  species;  anterior  enti  of  shell  ])roduced, 
rounded ;  posterior  end  subtruncate,  base  slightly  arched  ;  inner  margin  of 
the  valves  with  rather  long,  deep  flutings,  corresponding  to  the  external  ribs. 
Lon.  32,  alt.  27,  diam.  20  mm.  (twice  the  diameter  of  the  single  valve). 

A  single  valve  of  this  very  elegant  species  w-as  obtained  by  Mr.  Burns. 
Its  sculpture  differentiates  it  from  all  our  other  Tertiary  species.  Area  calh- 
plcura  Conrad,  in  which  the  ribs  have  a  minute  nodular  sculpture,  has  the 
radial  threading  predominant,  while  in  this  .species  the  concentric  threads  over- 
run all  the  rest.     The  two  species  aie  entirely  distinct  otherwise. 

Scapharca  (Scapharca)  idonea  Conrad. 
Area  idonea  Conrad,  Fos.  Tert.  Form.,  p.  16,  pi.  I,  fig.  5,  1832. 
Area  stillicidiuin  Conrad,  op.  cit.,  p.  15,  pi.  i,  fig.  5  (young  shell). 
Area  idonea  Conrad,  Fos.  Med.  Tert.,  p.  55,  pi.  29,  fig.  3.  1840. 
Seap/iarea  idonea  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  579,   1S63. 

The  typical  form  has  twenty-five  ribs,  and  has  been  obtained  from  the 
Miocene  of  St.  Mary's  River,  Maryland,  and  the  upper  bed  at  Alum  Bluff, 
Florida.  The  more  elongated  variety,  with  thirty-one  ribs,  figured  in  the 
Medial  Tertiary,  is  also  found  at  St.  Mary's,  at  Windmill  Point,  and  in  Surry 
,  (J^ounty,  Virginia,  and  in  the  Miocene  of  Alum  Bluff,  Florida.  A  somewhat 
more  angular  ty[)c  than  either  of  the  above  is  obtained  from  the  Mi<jcene  of 
St.  Mary's  River,  Maryland. 

The  species  is  one  of  the  most  abundant  and  finest  of  the  Chesapeake 
Miocene. 

Scapharca  (Scapharca)  carolinensis  Wagner. 

I'l.ATE  33,   FlGURK  II. 

■I  earoliiunsis  Wagner,  Trans.  Wagner  Inst.,  v.,  p.  9.  pi.  i,  fig.  4  ;  Bronn,  Index  I'al. 
Xom.,  p.  93,  1848  ;  Syst.,  p.  283,  1S49. 


TRANSACTIONS    OF   WAGNER 
640 

TERTIARY   FAUNA   OF   FLORIDA 


Miocene  of  North  Carolina?  Wagner;  of  York  River,  Virginia,  station 
2250,  Harris;  of  Duplin  County,  North  CaroHna  (young),  Burns. 

Shell  large,  solid,  squarish,  moderately  inflated,  with  subcentral,  pruso- 
ctelous,  rather  elevated  beaks ;  left  valve  with  about  thirty  ribs,  with  subcqual 
interspaces,  the  anterior  ribs  squarish,  with  a  shallow  median  sulcus  near  the 
margin,  and  irregular  concentric  ripples  ;  the  ribs  of  the  middle  of  the  valve 
not  sulcate,  with  less  rippling,  more  closely  adjacent,  the  interspaces  very 
squarely  channelled;  the  posterior  ribs  smaller,  rounded,  and  more  closely 
set ;  cardinal  area  short,  rather  wide,  smooth,  or  longitudinally  striate,  with 
three  concentric  lozenge-shaped  groovings ;  hinge-line  short,  solid ;  the  teeth 
not  interrupted,  strong,  about  forty-five  in  all,  the  anterior  more  vertical,  the 
middle  teeth  inclining  towards  the  midtile  line  of  the  area,  the  posterior  teeth 
distally,  more  oblique  and  longer;  margins  of  the  shell  strongly  fluted.  Lon. 
56,  alt.  55,  diam.  43  mm.  (type  specimen). 

As  this  species  seems  never  to  have  been  described,  the  references  in 
Bronii  being  merely  to  Wagner's  unpublished  plates,  I  have  given  a  diagnosis 
from  I'rofessor  Wagner's  original  type  specimen,  and  refigured  llie  interior  of 
the  left  valve.  The  shell  is  remarkable  for  its  squarish  form,  which  is  rather 
distantly  approached  by  some  specimens  of  A.  idonca.  It  is  singular  that  in 
all  the  years  which  have  elapsed  since  this  shell  was  collectctl  and  figured  by 
Professor  Wagner  no  one  has  recognized  or  described  it. 

Scapharca  (Scapharca)  dodona  n.  s. 

Pl.ATK   jl,  KlGURKS    I,  8,  8(7. 

Oligocene  marl  of  ( )ak  Gro\e,  -Santa  Rosa  Count)-,  Morida  ;   Hums. 

Shell  small,  solid,  inequilateral,  inflated,  and  rounded  in  front,  poiiiteil  and 
attenuated  behind;  with  me.siall)'  impressed,  prosocoelous  beaks;  left  \alve 
with  thirty-six  squarish  radial  ribs,  each  with  a  deep  central  groove  longitu- 
dinally, the  portions  on  each  side  with  a  shallower  longitudinal  sulcus,  .so 
that  each  rib,  except  in  young  siiells,  is  composed  of  fiui  tJueads  set  in  two 
pairs;  the  ribs  separated  from  each  other  by  chaiineHed  interspaces  about  half 
as  wide  as  tiie  ribs;  concentric  sculpture  of  numerous  rather  close  set,  regu- 
lar, blunt,  elevated  lines,  which  appear  on  the  riblets  as  fine  undulations  ;  beaks 
at  the  anterior  third  ;  cardinal  area,  with  a  raised  margin,  lozenge-shaped, 
lather  wide,  slightly  narrower  jjcliind  the  beaks,  with  ajjout  four  rather  wavy 
sets  of  concentric  grooves  ;  hinge-line  short,  solid,  the  teeth  not  interrupted,  , 
larger  distally,  the  most  anteiior  tending  to  break  u|)  into  granulations,  about 
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fifty  in  all,  subvertical,  shorter  in  the  middle  of  the  hinge;  margins  of  the 
valve  deeply  fluted ;  right  valve  with  wider  interspaces  and  narrower,  often 
tripartite,  ribs.     Lon.  40,  alt.  28,  diam.  30  mm. 

This  fine  shell  has  a  neat  and  elegant  surface  sculpture,  and  is  one  of 
several  which  the  Oak  Grove  marl  contains  and  which  appear  to  be  new. 

Scapharca  (,Scapharca)  sautarosana  n.  s. 

PUVIE    31,    l-'lC.UKES    2,    10. 

Oligocene  of  the  Chipola  River  marl,  of  the  lower  bed  at  Alum  Bluff, 
of  the  Sopchoppy  limestone,  and  of  the  Oak  Grove  sands,  Santa  Rosa  County, 
Florida;   Burns  and  Dall. 

Shell  small,  short,  jjlump,  rostrate,  with  moderately  elevated,  mesially 
sulcate  prosocielous  beaks;  left  valve  with  thirty  elevated,  squarish,  radial 
ribs,  separated  by  slightly  narrower  channelled  interspaces ;  the  ribs  on  the 
posterior  slope  are  low,  smaller,  and  nearly  smooth;  those  on  the  middle  of 
the  shell  have  mostly  near  the  luargin  a  shallow  mesial  sulcus  ;  in  those  still 
more  anterior  the  sulcus  is  deeper  and  wider,  dividing  each  rib  o\er  most  of 
its  length  into  two  more  or  less  rounded  riblets ;  concentric  sculpture  of  regu- 
larly spaced  elevated  lines,  which  on  the  ribs  appear  as  promin&nt  ripples ; 
right  valve  ha\ing  the  ribs  narrower  and  less  strongly  sculptured,  and  the 
sulci  less  distinct ;  cardinal  area  short,  with  about  three  concentric  grooves ; 
beaks  within  the  anterior  fourth  ;  hinge-line  short,  with  about  fifty-seven  rather 
irregular,  closely  adjacent,  nearly  vertical  teeth,  longer  and  more  oblique  dis- 
tally ;  margins  strongly  fluted;  base  fle.vuous,  posterior  end  narrow,  pointed, 
without  any  marked  angle  at  the  end  of  the  hinge-line.  Lon.  36.5,  alt.  28, 
diam.  28  mm. 

This  species  is  most  nearly  related  to  A.  stamiuata  Dall.  from  which  it 
can  be  distinguished  especially  by  its  lower  beaks,  more  oblique  posterior 
slope,  more  flexuous  base,  and  attenuated  posterior  end. 

Scapharca  (Scapharca)  staminata  n.  s. 
Plate  31,  Figures  ii,  13. 
Oligocene   of  the  lower  bed   at  Alum    Bluff,   and   [K'rhaps  at    Roberts, 
I'.scambia  County,  Florida. 

Shell  of  moderate  size,  plump,  rhombic,  with  well-elevated,  hardly 
sulcate,  slightly  prosocoelous  beaks,  situated  in  the  anterior  third  of  the 
length ;  left  valve  with  twenty-eight  or  twenty-nine  radial  ribs,  the  posterior  of 
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which  are  smooth  and  ahnost  rounded  ;  those  on  the  middle  of  the  valve  are 
squarish,  with  wider  channelled  interspaces,  and  rippled  or  furnished  with 
transverse  nodulation  above,  which  grows  stronger  and  more  crowded  ante' 
riorly ;  the  ribs  are  not  sulcate  or  dichotomous,  and  hardl\-  differ  on  the  twfl" 
valves ;  hinge-line  straight,  rather  long,  and  with  conspicuous  angles  at  the 
ends;  anterior  end  of  the  valve  rounded,  base  nearly  parallel  with  the  hinge- 
line,  posterior  end  somewhat  produced  ;  beaks  narrow,  cardinal  area  with 
from  three  to  five  sets  of  lozenge-shaped  groovings ;  hinge  strong,  the  teeth 
in  two  adjacent  series,  somewhat  oblique,  smaller  mesially,  at  the  anterior  end 
of  the  hinge  sometimes  more  or  less  broken  into  granules  ;  iimer  margin  of 
the  valves  fluted,  interior  radially  striate.  Lon.  of  a  large  valve  47,  alt.  37 
mm. ;  lon.  of  figured  shell  39,  alt.  30,  diam.  28  mm. 

This  species  differs  from  A.  saniarosa/ur,  which  occurs  in  the  same  beds, 
by  its  more  rhombic  form,  proportionately  longer  hinge-line,  and  unsulcate 
ribs.      It  is  also  a  larger  and  less  elegantly  sculptured   shell,     .i.  stauiinea 
Say,  of  which  s/aiiiiiia/a  may  prove  to  be  an  Oligocene  race,  has  a  proportion-  I 
atcly  longer  hinge-line,  is  more  sharply  truncate  behind,  and  more  obliquely  , 
rounded  in  front,  the  beaks  are  less  elevated  and  wider,  the  ribs  anteriorly  are  ^ 
only  sparsely  and  feebly  nodular,  while  the  aspect  of  the  whole  shell  is  less  j 
elegant.  I 

Scapharca  (Scapharca)  staminea  Say.  ' 

Area  staminca  Say,  Am.  Conch.,  iv.,  pi.  36,  fig.  2,  1832. 

Area  ekvata  Conrad,  Fos.  Med.  Tert.,  No.  i,  cover,  1840.  .:   I 

Area  iriquctra  Conrad,   Proc.  Acad.  Nat.  Sci.   Phila.,  i.,  p.  305,  1843  ;  Fos.  Med.  Tert.,  j 

p.  59,  pi.  31,  fig.  2,  1845. 
SeapJuirca  Iriqiictra  Conrad,  I'ror.  .Acad.  Nat.  Sri.  I'liila.  fur  1862,  p.  580,   1863. 

Miocene  of  Calvert  Cliffs,  Choplank  River,  and  Jones's  Wharf,  near  Cen-  ; 
treville,  Maryland;    of  York   River,  X'irginia,  and   Walton    Comity,   Moiida; 
Say,  Biuns,  Harris,  and  Johnson. 

The  differences  between   (his  and   - /.  sliiiiiij/alii  arc  lictailcd   under  that 
species. 

Scapharca  (Scapharcaj  chiriquiensis  (lahb. 
A.  chiriquiensis  Gabb,  Proc.  Acad.  Nat.  Sci.  IMiila.,  xii.,  |).  567,   18C11. 

Oligocene  of  Chiriqui,  Central  America,  and  of  an  island  in  Lake  llenri- 
quillo,  St.  Domingo;  Gabb  and  RowcU. 

The  absurdity  of  referring  this  species  to  A.  graiidis  Hroderip  is  evident  1 
on  a  comparison,  and  the  yi. /rt/nWrt  of  Sowcrby  (Quart.  Journ.   Gcol.  Soc.  I 


FREE    INSTITUTE    OF    SCIENCE 

64- 


TKRTIARV   FAUNA   OK   FLORIDA 


London,  vi.,  p.  52,  1S50)  not  being  figured,  tlic  number  of  ribs  and  the  pro- 
portional measurements  being  omitted  from  Sowerby's  diagnosis,  can'  hardly 
be  identified,  thougli  it  probably  resembles  this  species,  which  has  about  thirty 
rounded  ribs  with  subequal  ch.umciled  interspaces,  tiie  anterior  ribs  being 
granulose  or  nodiferous,  the  shell   remarkably  high,  short,  solid,  and  wide. 

i  The  measurements  of  a  well-grown  specimen  are:  alt.  42,  Ion.  45,  and  diam. 

144  nun.;  the  length  of  the  cardinal  area  is  28  mm.  It  is  one  of  the  .species 
on  the  border  line  between  Scapharca  and  Anadara,  the  two  valves  being 
similarly  sculptured  and  almost  equal. 

Scapharca  (Scapharca)  Lesueuri  IJall. 
-ueur.  Walnut  Hills  Fos.,  pi.*  v.,  fig.  8,  1S29. 

',(!  inississippicnsis  Conratl,   Journ.   Acad.  Nat.  Sci.  Pliila.,   2d  Ser.,   i.,  p.   125,  pi.   13, 
figs.  II,  15  ;   Proc.  Acad.  Xat.  Sci.  riiiUi.,  iii.,  p.  294,  184S.      Not 
'■visoarca  mississippietisis  Conrad,  Journ.  Acad.  1.  c,  p.  125,  pi.  i,  fig.  323. 

'inalocardia  mississippicnsis  ^oviXTi.A,  hxa.  ]o\\\n.  Qi.^x\ii\\..  i.,  p.  11,  1865.     Not 
iicullaarca  mississippicnsis  Conrad,  Am.  Journ.  Conch.,  i.,  p.  1 1.  1865. 
Vicksburgian  Oligocene  of  Mississippi. 

It  is  obvious  that  the  same  specific  name  cannot  be  used  twice  in  the 
same  genus  for  a  valid  species,  and  so  I  have  proposed  to  call  the  present  one 
Area  Lcsuciiri,  in  honor  of  the  excellent  naturalist  who  was  the  first  to  call 
:  attention  to  it. 

Scapharca  (Scaphai-ca)  arata  Sa)-. 
hxa  arata  Say,  Journ.  Acad.  Nat.  Sci.   Phila.,   ist  Ser.,  iv.,  p.  137,  pi.   10,  tig.   I,  1824; 
Conrad,  Fos.  Med.  Tcrt.,  No.  3,  p.  58,  pi.  30,  fig.  6,  1845. 
Miocene  of  St.  Mary's  County,  Maryland;   Burns. 

This  species  is  the  oldest  of  the  group  to  which  it  belongs,  which 
includes  A.  improcera,  A.  buccida,  A.  plicatiira,  etc.,  and  which  is  represented 
III  the  recent  fauna  by  A.  transversa  Say. 

Scapharca  ( Scapharca  1  improcera  Conrad. 
I r, a  improcera  Conrad,  Fos.  Med.  Tert.,  p.  60,  pi.  31,  fig.  5,   1845. 

ipharca  improcera  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  579,  1863. 
Ucii plicafitra  (juvenis)  Heilprin,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1881,  p.  451. 

Upper  Miocene  of  Warwick,  Virginia;  of  Duplin  County  and  Wil- 
mington, North  Carolina;  of  Timminsville  and  Darlington,  South  Carolina, 
Hums;  Pliocene  of  the  Caloosahatchie  Kiver  and  Siiell  Creek,  I-'lorida,  Dall 
and  Willcox. 
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This  slicll  shoultl  not,  in  my  opinion,  be  united  with  A.  plitatura,  as  has 
been  done  by  Heilprin.  When  properly  discriminated  it  is  a  smaller  and 
more  rhombical  shell,  with  lower  and  more  anterior  beaks,  and  more  produced 
and  pomted  posterior  end;  the  base  and  hinge-line  are  nearly  parallel,  and 
the  latter  is  narrower  in  specimens  of  the  same  size  than  in  A.  plicatura.  \ 
Both  have  about  thirty-five  ribs,  but  in  A.  iinproccra  these  are  plain,  while  in 
A.  plicatura  the  anterior  ribs  are  prettily  nodulous. 

Area  buccula  Conrad  (Fos.  Med.  Tert.,  p.  60,  pi.  31,  fig.  4)  appears  to  be 
a  short,   heavy,  stunted,  and   abnormally  thickened  variety  of  this   species,  ' 
such  as  might  be  produced  by  an  unfavorable  environment.     It  is  confined^o 
the  Upper  Miocene  marls  of  Duplin  County,  North  Carolina.  1^ 

Scapharca  (Scapharca)  plicatura  Conrad. 
Area  plicatura  Conrad,  Fos.  Med.  Tert.,  p.  61,  pi.  32,  fi^'.  4,  1845;  Heilprin,  I'roc.  .Xcail. 

Nat.  Sci.  rhila.  for  1881,  p.  ^^\'  ex  parte. 
Area  lineolata  Conrad,  Fos.  Med.  Tert.,  p.  61,  pi.  32,  fig.  3,  1845;  not  of  Roenicr,  1836.  J 
Area  sublineolataOxh\^xiy,A'xoA'[.V<A.,  iii.,  p.   125.  ! 

Area   ceqtdcostata   Conrad,   Fos.   Med    Tert.,   p.  60,   pi.   31,   fig.  6,    1845  ;    Tuomey  and? 

Holmes  (?),  Pleioc.  Fos.  S.  Car.,  p.  44,  |)1.  16,  figs.  3,  4,   1856.  \ 

Area  brevidcsma  Conrad,  Fos.  Med.  Tert.,  p.  62,  pi.  32,  fig.  5,  1845. 

Upper  Miocene  of  I)u])lin  County,  North  Carolina,  of  the  Sumter  Dis-! 
trict,  South  Carolina,  and  of  De  Leon  Springs,  Florida ;  Pliocene  of  the! 
Waccamaw  beds  of  South  Carolina  ;  Burns  and  Johnson.  , 

This  is  a  considerably  larger  species  than  A.  iinproccra,  more  rounded  and! 
with  a  tendency  to  nodulation  of  the  ribs.  I  am  somewhat  doubtfid  if  the' 
shell  figured  by  Tuomey  and  Holmes  is  to  be  identified  with  it.  It  has  a  very 
close  resemblance  to  A.  arata  Say,  and  is  nuich  larger  than  any  specimensi 
of  plicatura  I  have  seen.  The  scul[)ture  of  the  two  valves  in  plicatura  is' 
markedly  discrepant,  which  is  udI  the  case  in  improccra.  In  this,  tin:  former 
more  nearly  approaches  .i.  transversa,  but  the  latter  has  reverted  to  the 
rhombical  form  of  improccra. 

Scapharca  (Scapharca)  campyla  n.  s. 

I'l.AIE    31,    KlCUKliS    j,  4;     I'l.ATli    j2,    FiGUKli    22. 

Pliocene  of  the  Caloosahatchie,  Shell  Creek,  Alligator  Creek,  and  M)akk.i 
River,  Florida;   Willco.K  and  Dall. 

Shell  of  moderate  size,  solid,  rather  rude,  the  [josterior  end  strongly 
twisted  to  the  right,  the  beaks  low,  anti  the  form  somewhat  compressed;  thi 
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iinibones  arc  very  slightl)'  bent  forward,  ami  arc  situatetl  at  about  the  anterior 

tliird;   left  \-alvc  with  about  thirty  low,  flat   radial   ribs,  becoming;'   wider  and 

sparser  posteriorly,  crossed  by  rather  rude  incremental  lines,  but  not  nodulous 

or  dicliotomous,  and  with  subequal,  rather  shallow  channelled  interspaces ; 

:l    the  right  valve  is  similarh"  sculptured  and  somewliat  smaller;  cardinal  area 

'    rather  long,  narrow,  with   numerous  slightly  angular,  longitudinal   grt)i)ves; 

ends  of  the  hinge-line  moderately  angular,  anterior  end   of  shell   rounded, 

'    posterior   produced,  base   flexuous,   inner   margins   fluted;    teeth   nunierous, 

small,  uninterrupted,   nearly  vertical,  the  distal   ones  larger  and  tending  to 

break  up  into  granules.     Lon.  of  a  large  valve  50,  alt.  34  mm. ;  of  figured 

specimen,  lon.  38,  alt.  27,  diam.  20  mm. 

This  species  is  one  of  the  most  abundant  in  the  Floridian   Pliocene,  and 

is  easily  distinguished   from   any   other  by   its   compressed   appearance  and 

twisted  shape.     Some  of  the  allied  species  have  a  slight  flexuosity,  but  in 

none  is  this  feature  so  pronounced  as  in  A.  campyla.     A  variet)-  with  thinner 

hell  and  narrower  and  slightly  more  elevated  ribs  was  at  first  thought  to  be 

i^tinct,  and  may  be  named  var.  (srctea.     It  is  figured  plate  32,  figure  22. 

Scapharca  (Scapharca)  subsinuata  Conrad. 
Area  iubsimiata  Conrad,  Eos.  Med.  Tert.,  p.  62,  pi.  32,  fig^.  6,  1845. 

Pliocene  of  the  Croatan  beds,  near  New  Berne,  North  Carolina. 

I  have  seen  only  one  specimen  of  this  shell,  which  was  identified  by 
Lonrad  and  has  been  many  years  in  the  National  collection.  It  is  verj-  close 
to  A.  arata  Say,  from  which  the  individual  referred  to  differs  chiefly  by  having 
two  or  three  more  ribs,  and  in  being  somewhat  less  angular  at  the  posterior 
end  of  the  hinge-line.     A  good  series  would  probably  connect  them. 

A  species  near  to  this  is  represented  in  the  Upper  Miocene  fauna  of  the 
deep  artesian  well  at  Galveston,  Te.xas,  hut  the  specimens  are  too  young  to 
be  specifically  identified. 

Scapharca  (Scapharca)  transversa  Say. 
■  \ria  transversa  Say,  Journ.  .\cad.   Nat.  Sci.  Thila.,   1st  Ser.,  ii.,  p.   169,    1S22;  Conrad, 

Fos.    Tert.   Form.,   p.    15.   pi.   i,  fig.  2,   1832;   Tiioniey  and   Holmes,    Pleioc.   Fos.   S. 

Car.,  p.  42,  pi.  15,  fig.  6,  7,  1856;   lOmmons,  Kep.  C.eol.  N.  Car.,  p.  285.  1858. 

Pliocene  of  Myakka  River  and  Dc  Land,  Florida ;  Pleistocene  of  North 
•reek,  Little  Sarasota  Bay,  Florida;  of  Simmons  Bluff,  South  Carolina, 
VVailes  Blufl;  Maryland,  and  Sconset,  Rhotle  Island.     Recent  from  Cape  Cod 
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south  to  Key  West,  Florida,  and  southwest  to  Vera  Cruz  and  the  Gulf  of 
Canipeachy,  Mexico,  in  shallow  water. 

This  is  not  the  Ana  transversa  of  Portlock  (1S43),  nor  of  Rogers  (Dec,  1 
1839).  The  latter,  a  CucidUea,  has  been  renamed  A.  ((7.)  Kogcrsiana  by  Nyst  ) 
(Tabl.  Synopt.  Arcacees,  p.  63,  1848),  and  A.  (C)  Rogcrsi  by  Heilprin  (Proc.  ! 
Acad.  Nat.  Sci.  Phila.  for  1881,  p.  449). 

This  species  has  the  rounded  nodulous  ribs  and  discrepantly  sculptured 
valves  of  A.  plicatura,  with  the  more  rhombic  form  and  solidity  of  A.  impro- 
ccra,  with  both  of  which  it  is  doubtless  genetically  connected.  It  is  not 
known  below  the  Upper  Pliocene. 

Scapharca  (Scapliarca)  balidonata  n.  s. 
Plate  33,  Fihure  24. 

Oligocenc  of  the  Bowden  beds,  Jamaica,  and  of  Curasao ;  Henderson, 
Simpson,  etc. 

Shell  subcquivalve,  ovate,  oblique,  inflated ;  beaks  rather  high,  strongly    \ 
bent  forward,  almost  reaching  the  anterior  fourth  of  the  "length  ;   left  valve    : 
larger,  with  about  thirty-four  clear-cut,  elegantly  sculptured  radial  ribs;  the   j 
anterior  dozen  ribs  are  usually  dichotomous  or  deeply  sulcate ;  the  ribs  on 
the  middle  of  the  shell  are  grooved  with  one  or  two  shallow,  sharp,  incised    . 
lines;    the  more  posterior  ribs  are  wider   and    flatter  with   three  or  more   ; 
grooves ;    those    on   the   posterior  dorsal   slope    are    angular,  narrower,  and    1 
usually  have  not  more  than  one  groove,  which  is  nearly  obsolete ;  the  con-  | 
centric  sculpture  is  of  evenly  spaced,  fine,  elevated  lines  arched  in  the  inter-  i 
spaces  and  finely  nodulating  the  anterior  ribs;    the  sculpture  is  similar  on 
both  valves ;  the  anterior  end  of  the  shell  is  roundeil,  the  base  arcuate,  the 
posterior  end  oblique  above  and  produced  below ;  the  ends  of  the  hinge-line 
'are  angulated  ;  the  cardinal  area  is  moderately  wide  with  about  three  concen- 
tric lozenges  outlined  by  the  grooving;  the  hinge-line  is  straight,  the  teeth 
numerous  and  mostly  vertical,  the  two  series  not  interrupted,  the  posterior  , 
distal  teeth  tending  to  become  irregular  in  the  adult.     Lon.  of  shell  55,  of 
hinge-line  41,  alt.  40,  diam.  40  mm. ;  large  .specimens  reach  a  length  of  68  mm. 

This  shell  is  usually  named  A.  consobrina  Sby.  in  collections,  but  when 
compared  with   the   excellent   figure   of  the   St.   Domingo   species  given  by 
Sowerby,  it  is  evident  the  two  cannot  be  united.     .Sowerby's  sjjecies  is  more 
elongated,  with  a  much  straighter  base,  the  beaks  smaller  and  lower,  and  the  , 
height  of  the  shell  proportionately  much  less  than  in  A.  halidoiiata. 
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Moreover,  the  name  consohrina  liad  been  used  by  crC)ibi<^-ny  six  years 

earlier  for  a   French   fossil  species,  and  was  therefore  not  available   for  the 

,    West  Indian  fossil.     Sowerby's  diagnosis  is  not  distinctive  and  would  apply 

'    equally  well  to  several  species.     A.  incqidlatcralis  Gupp)\  from  Rowden,  is 

more  like  his  figure  than  is  the  present  species. 

There  are  in  the  Oligocene  rocks  of  Gatun  and  other  k>calities  on  the 

i    Isthmus  of  Darien,  near  Panama,  several  species  of  Area  of  which   I   have 

imperfect  specimens,  some  of  which  are  nearly  allied  and  may  prove  identical 

with   A.  lialidonaia .     The   A.   consobrina  of   Guppy's   papers   is   the   present 

species,  which  was  erroneously  referred  to  A.  floridaiia  Conr.  by  Gabb. 

Scapharca  (Scapharcai  inequilateralis  Cuppy. 
.bra  iiu-giii/ii/crd/is  Gu\)\i\.  <)iiart.  Joiun.  Geol.  Soc.  Lond.,  xxii.,  p.  293,  pi.  xxiii,  fig.  2, 
1866. 

Oligocene  of  the  marls  of  Bowden,  Jamaica  ;  Gupp\',  Henderson,  and 
Simpson. 

This  species  is  closely  related  to  A.  latidoitata  Dall,  of  the  Chipola, 
Florida,  Oligocene  marls,  but  may  be  distinguished  from  it  at  once  by  the 
shorter,  more  delicate,  and  much  more  numerous  hinge-teeth  of  the  Jamaica 
shell.  The  latter  is  also  thinner  and  more  elegant  in  sculpture  and  less 
inflated.  It  somewhat  resembles  the  j'oung  of  A.  hypomcla  Uall  and  A. 
floridaiia. 

Scapharca  (Scapharca)  actinophora  n.  s. 
Plate  33,  Figure  26. 

Shell  subequivalve,  o\ate,  moderately  inflated,  attenuated  behind;  beaks 
low,  mesially  impressed,  much  bent  forward,  situated  in  the  anterior  fourth  of 
the  length ;  left  valve  slightly  larger,  with  about  forty  squarish,  uniform, 
entire  radial  ribs,  with  narrower  channelled  interspaces,  the  ribs  slightly 
flatter  and  wider  distally ;  transverse  sculpture  of  fine,  low,  equidistant,  sub- 
equal,  rather  close-set  elevated  lines  which  are  concavely  arched  as  they  pass 
over  the  ribs;  sculpture  nearly  identical  on  both  valves;  hinge-line  long, 
straight,  anterior  end  nearly  a  right  angle,  the  valve  margin  evenly  rounded  to 
the  arcuate  base ;  posterior  end  narrower,  produced ;  cardinal  area  lanceolate, 
wider  in  front,  with  six  or  seven  concentric  grooves,  angular  near  the  beaks; 
teeth  numerous,  vertical,  larger  distally  in  two  series,  about  thirty-five  anterior 
and  fifty-two  posterior,  separated  by  a  short  vacant  gap ;  inner  margins  of  the 
valves  deeply  fluted.     Lon.  46,  alt.  27,  diam.  26  mm. 
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This  species  is  easih'  recognized  by  its  numerous  oblitjue  ribs  and  com- 
pressed posterior  end. 

Scapharca  (Scapharca)  acompsa  n.  s. 
Plate  ^2t  Figure  15. 

Oligocene  of  the  Chipola  River,  Florida,  marl. 

Shell  rectangular,  elongate,  rather  compressed,  with  low  prosoccelous 
beaks,  situated  at  about  the  anterior  fourth  of  the  whole  length  ;  right  valve 
with  about  thirty-six  flattened  radial  ribs,  with  much  narrower  interspaces; 
the  anterior  (twenty-two)  ribs  are  mesial ly  divided  by  a  sharp  groove  and 
feebly  rippled  above;  the  posterior  ribs  are  flat,  smooth,  and  increase  in  width 
backward ;  the  anterior  end  of  the  shell  is  evenly  rounded,  the  base  straight 
and  parallel  with  the  hinge-line,  the  posterior  end  wider,  a  little  produced 
below  and  with  a  conspicuous  angle  above ;  cardinal  area  long,  very  narrow, 
with  one  or  two  grooves,  and  bordered  behind  with  an  elevated  margin; 
hinge-line  straight,  long,  with  numerous  small,  uninterrupted  teeth  very  short 
mesially,  longer  and  somewhat  more  oblique  distally ;  inner  margin  of  the 
valves  fluted,  shell  thin  and  delicate.     Lon.  20,  alt.  10.5,  semi-diani.  4.5  mm. 

Only  two  right  valves  of  this  little  species  have  been  examined.  It 
resembles  the  young  of  A.  Iiypoiiicla  but  is  immcdiatelj'  distinguishable  by  its 
more  compressed  and  rectangular  form  and  smooth,  flat  posterior  ribs. 

Scapharca  (Scapharca)  triphera  11.  s. 
Plate  33,  Figure  6. 

Pliocene  marls  of  the  Caloosahatchie  River,  Florida  ;  Dall. 

Shell  subequivalve,  of  moderate  size,  elongate,  not  much  inflated,  sub- 
rectangular,  with  low  beaks  slightly  prosocoilous  and  niarkc<i  by  a  conspicuous 
wide  mesial  sulcation  ;  umbones  situated  at  the  anterior  third  of  the  length; 
left  valve  with  about  thirty-eight  rounded  subequal  ribs  separated  by  narrower 
interspaces;  in  the  adult  about  a  do/.en  of  the  anterior  ribs  may  be  squared 
off  and  deeply  mesially  sulcate  near  the  margin,  while  a  few  of  the  ribs  on 
the  posterior  dorsal  slope  are  narrower,  smoother,  and  more  widely  separated; 
transverse  sculpture  of  elevated  lines  which  are  somewhat  regularly  spaced, 
and  in  crossing  the  ribs  develop  into  sharp,  thick  transverse  nodulations; 
cardinal  area  very  narrow  and  with  an  elevated  margin  behind,  slightly  wider 
in  front  of  the  beaks,  longitudinally  striate;  ends  of  the  hinge-line  angular; 
anterior  end  l)luntly  rounded,  base  parallel  with  the  hinge-line,  posterior  end 
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subtriincate,  a  little  produced  below;  hinge  with  numerous  rather  crowded 
subvertical  teeth  in  an  uninterrupted  series  ;  inner  margin  of  the  valves  deeply 
fluted.  Lon.  of  largest  valve  28,  alt.  14;  of  younger  valve  18,  alt.  8.5,  diam. 
7  mm. 

The   larger  valves  of  this   rare  species   are   distorted   or   worn   so   that 
|a  younger  one  has  been  selected  for  figuring.     The  mo.st  conspicuous  feature 
of  the  shell  is  the  deep  sulcation  of  the  beaks,  which  gives  them  a  bilobed 
appearance. 
I  Scapharca  (Scapharca)  donacia  n.  s. 

Plate  S3t  Figure  13. 
Oligocene  marl  of  Bowdcn,  Jamaica;  Bland. 

Shell  small,  donaciform,  moderately  plump,  with  rather  elevated  proso- 
ccelous  beaks  at  about  the  anterior  third ;  valves  almost  similarly  .sculptured  ; 
I  left  valve  with  about  twenty-four  low,  strap-like,  narrow  radial  ribs  with 
somewhat  wider  interspaces;  the  ribs  are  plain,  smooth,  and  entire  on  both 
valves;  on  the  left  valve  the  interspaces  are  crossed  b\-  numerous  equidistant 
elevated  lines  which  do  not  appear  on  the  ribs  ;  on  the  right  valve  the  inter- 
spaces are  only  marked  by  lines  of  growth ;  hinge-line  short,  cardinal  area 
very  narrow,  smooth ;  anterior  end  larger,  rounded  ;  posterior  end  produced 
and  attenuated;  hinge-teeth  small,  similar,  slightly  divergent;  internal  margin 
of  the  valves  with  deep  short  flutings.     Lon.  6.8,  alt.  4.5,  diam.  3  mm. 

This  little  shell  has  no  very  marked  characters,  but  appears  to  be  adult, 
and  not  very  similar  to  the  young  of  any  of  the  species  associated  with  it. 

Scapharca  (Scapharca)  auriculata  Lamarck. 
■  In,/  auriculata  Lam.,  An.  s.  Vert.,  vi.,  p.  43,   1819  ;   Reeve,  Conch.   Icon.,  Aira,  pL  vi., 
fig.  35.   1844- 

?  Oligocene  of  Bovvden,  Jamaica,  Henderson;  Pliocene  of  Limon,  Costa 
Rica,  Gabb ;  Pleistocene  of  the  Antilles,  various  collectors.  Recent,  from 
Key  West  to  Martinicjuc,  in  fifteen  to  forty  fathoms. 

The  fossil  from  Bovvden  seems  to  be  this  species,  though  somewhat  worn  ; 
that  from  Port  Limon  is  certainly  the  same  as  the  recent  shell. 

Section  Angina  Gray. 
Scapharca  lArgina)  tolepia  n.  s. 
Plate  33,  Figures  7,  8. 
AufrAr  Guppy,  GcoL  \Lag.,  Oct.,   1874;  not  of. Say,  1822. 
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Oligocene  of  Rio  Amina,  St.  Domingo;  Boudcn,  Jamaica,  and  Cimiana, 
Venezuela. 

Shell  small,  thin,  greatly  inflated,  rounded,  with  incurved  prosocojlous 
beaks  ;  the  left  valve  larger,  the  sculpture  of  the  two  valves  slightly  discrep- 
ant; left  valve  with  about  thirty-four  subequal,  rounded,  minutely  nodulous, 
radial  ribs,  separated  by  narrower  channelled  interspaces,  and  crossed  by  fine 
incremental  lines;  right  valve  with  the  ribs  narrower,  flat,  and  straplike,  only 
a  few  of  the  anterior  ones  showing  nodulation  ;  hinge-line  short,  straight, 
hardly  angular  at  the  ends ;  the  beaks  nearly  attaining  the  anterior  fourth  of 
the  length  of  the  shell ;  cardinal  area  very  narrow  behind  the  beaks  and  with 
elevated  margins;  in  front  of  the  beaks  slightly  wider,  very  short;  its  surface 
with  a  few  irregular  longitudinal  grooves;  hinge-teeth  in  two  series,  the  an- 
terior short  and  more  or  less  broken  up  into  granules,  separated  by  a  very 
narrow  gap  from  the  posterior  series,  which  is  about  twice  as  long,  with  small, 
numerous  vertical  teeth,  becoming  longer  and  more  oblique  distally ;  internal 
margins  of  the  valves  with  short,  deep  flutings.     Lon.  28,  alt.  26,  diam.  27  mm. 

This  little  shell  is  doubtless  an  ancestor  of  Say's  shell,  from  which  it 
differs  by  its  smaller  size,  more  rotund  shape,  finer  and  more  nodulose  sculp- 
ture, and  greater  inflation. 

Scapharca  (Argina)  campechensis  Dillwyii. 
"  Pectnnculus  dense  ct .profundc  strUiliis,  ovali  fii^iiray  Lister,  Hist.  Concli.,  tali.  237,  fig. 

71,  1770;  Ray  of  Campeachy. 
Area  No.  22  ;   Scliriitcr,  Eiiilcit.  Conch.,  iii.,  p.  288,  1786. 
Area  eampee/iettsis  (Imel.,  Syst.  Nat.,  vi.,  p.  3312,  1792. 
Area  ovalis  Bruguidre,  Encyc.  Metli.,  p.  1 10,   1792. 
Area  deelivis  Solander  MSS.,y?c/f  Dillwyn,  18 17. 
Area  campeehensis  Dillwyn,  Descr.  Cat.  Rec.  Sli.,   i,  \).  288,  1817  (Syn.  ]i.-irtim.  cxcliis.), 

Jamaica  and  Carolina;  not  of  Wood,  Ind.  Test.,  p.  46,  pi.  9,  fi<,'.  28,   1825. 
Area  pexata  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  268,  1822. 

Area  seafr/ia '^i,\'&nx\.  Cat.,  p.  5,  i834,^//f  .Stinipson.  •' 

Area  amerieana  (dray)  Wood,  Index  Test.  Suppl.,  pi.  2,  Area,  lij;.   i,   1828;   ibid.,  ed. 

Hanley,  p.  205,  1856;  Tryon,  Am.  Mar.  Conch.,  |).  179,  i)l.  37,  fig.  470,  1874. 
Area  amerieana  Yive.,  Conrli    lr..n       /'■-,',  ti-.  21,  1844;  Ilnlnies,  l'>>st-Pl    Kos,  S.  c'.ir.,  |). 

19,  pi.  4,  fig.  2,  1858. 
Area  pexala  Greene,  Mass.  C^it.,  ii->jj  ;   i.iniUl.   Rep.    Inv.   Mass.,   p.  y^,  lii;.  iio,   i.S4i  , 

Reeve.  Conch.  Icon.,  Area,  fig.  22,  1844;   l)c  Kay.  Nat.  Hist.  N.  Y.,  Moll.,  |).  i/^. 

pi.  12,  fig.  311,  1843;  .Stimpson,  Shells  of  N.  Kngl.,  |).  8,  1851. 
Area  eampeehcnsis  Ravenel,  Cat.  Coll.,  p.  5,  1834;  Arango,  Moll.  Ciibana,  p.  262,  1880. 
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1  Area  Holincsii  Stimpson,  S.    1.   Chcrklist,  p.   2.   i<S6o:  Tryon,  Am.  Mar.  Conch.,  p.   179, 
pi.  37,  fig.  471,  1874. 
Not  Area  americana  Orb.,  Moll.  Culia,  ii.,  \\.  317,  pi.  28,  fi^'s.  T,  2,   1853. 

This  \er\-  interesting  .species,  of  whicli  the  synonymy  niight  be  much 
I  extended,  affords  an  excellent  illustration  of  the  effects  of  environment  upon 
(  the  recent  form.     Its  northern  limit  is  at  Cape  Cod,  where  the  slicll  is  often 
large,  always  coarse,  and  with  a  dense  hirsute  periostracum.     Like  many  of 
■  the  Scapharcas,  it  varies  in  outline  from  quite  round  to  ovate  quadrate;  the 
sculpture  of  the  two  valves  is  discrepant,  that  of  the  left  valve  showing  ribs 
which  are  narrower,  flatter,  and  less  prominent  than  those  of  the  other  valve 
.  and  often  impressed  in  the  middle  longitudinally,  or  even  divided  by  a  mesial 
I  groove  more  or  less  extended  from  the  margin.     The  ribs  of  the  other  side 
are  not  grooved,  antl  the  literature  is  so  at  variance  with  itself  and  the  facts, 
in  attempts  to  discriminate  the  several  varieties,  that  I  can  only  suggest  as  an 
explanation  that  the  writers  in  some  cases  were  unaware  of  the  discrepancy 
between  the  valves  and  compared  opposite  sides.     As  we  proceed  southward, 
in  this  species,  as  in  many  other  shells,  we  find  the  shell  becoming  less  earthy 
and  more  porcellanous,  the  sculpture  more  neat,  the  periostracum  less  pro- 
fuse, and  the  general  size  less.     South  of  Cape  Hatteras  the  chalky,  thin  type, 
coniinon  in  the  north,  is  seldom  if  ever  found.     In  the  Gulf  of  Mexico  anil 
the  Antilles  the  shell  is  still  smaller  than  in  the  Carolinas,  and,  with  its  de- 
crease in  size,  the  sulcation  of  the  ribs  becomes  more  generally  obsolete.     A 
somewhat  similar  series  of  differences  is  observable  in  the  Pleistocene  fossils, 
though  less  pronounced. 

Gmclin's  description  was  inadequate,  and  only  identifiable  b}-  his  reference 
to  Lister.  The  species  was  elucidated  by  Dtllwyn,  who  noted  its  resemblance 
to  Cardiuin  [cdulc),  but  whose  reference  to  a  figure  in  the  Kncyclopedie  Moth- 
odique  should  be  expunged  from  the  synonymy. 

The  typical  A.  cainpechcnsis  is  the  rounded  southern  form  which  Stimpson 
afterwards  called  A.  Holmesii,  as  he  himself  recognized.  Say's  description  of 
A.  pexata  included  all  the  varieties  of  our  eastern  coast,  but  Gould  first  de- 
scribed the  shell  so  as  to  make  this  name  apply  more  particularly  to  the 
somewhat  elongated,  earthy  northern  variety.  Gray's  A.  amcricaua  was 
founded  on  a  very  elongated,  more  porcellanous  form,  such  as  is  common  in 
South  Carolina  waters.  The  study  of  a  large  series  of  recent  specimens, 
ranging  from  Jamaica  to  Cape  Cod,  obliges  me  to  recognize  that  no  sharp 
line  of  discrimination  can  be  drawn  between  the  several  varieties.    The  number 
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of  ribs  varies  from  twenty-six  in  the  roundest,  A.  Hohitrsii,  to  thirty-five  in 
the  most  elongated,  A.  amciicana ;  but  the  short,  round  ones  often  have  as  } 
many  ribs  as  the  elongated  specimens.  The  cardinal  area  is  extremely  narrow  I 
and  depressed,  and  the  portion  in  front  of  the  beaks  is  very  small.  The  ante-  | 
rior  granular  series  of  teeth  is  much  shorter  than  in  A.  folcpia,  and  does  not  ' 
extend  much  in  front  of  the  beaks. 

The  species  does  not  descend  below  the  uppermost  Miocene,  if,  indeed,  any  i 
of  the  specimens  are  so  old.     I  have  only  identified  it  with  certainty  from  the  ' 
Pleistocene  of  Georgia,  of  Simmons  Bluff,  South  Carolina,  of  New  Jersey,  and 
southern  New  England. 

Section   natJiyarca   Kohelt.  : 

Scapharca  (Bathyarca)  Spenceri  n.  s. 
Plate  32,  Figures  i6,  24. 

Pliocene  of  Tehuantepec ;  Dr.  J.  W.  Spencer. 

Shell   large  for  the  section,  inflated,  ovate,  with  prominent  prosocoelous  , 
beaks;  left  valve  with  fine,  rounded,  concentric  elevated  lines,  close  set,  and  i 
with  very  narrow  interspaces,  which   show  fine,  close   radial   stride,  some  off 
which  on  the  anterior  end  of  the  shell  are  more  prominent ;  right  valve  with  ' 
fine,  close-set  radial  ribs,  coarser  on  the  middle  of  the  shell,  separated  by 
narrower,  sharp,  channelled  grooves ;  transverse  sculpture  of  evenly  s])aced, 
low,  sharp    elevated    lines    which    cross    the    ribs    without    becoming    much  \ 
thickened  ;  cardinal  area  very  narrow  behind,  wider  but  not  distinctly  limited  , 
in  front,  the  cardinal   margin  elevated  anteriorly,  with   seven  or  eight  con- ! 
centric    grooves   mostly   behind    the    umbones ;    ends   of  the   hinge   angular 
behind  ;    the  teeth  in  two  scries  hardly  separated,  eight   to  twelve  in  front, ' 
ten  to  fourteen  behind,  not  crowded,  smaller  mcsially,  larger  and  more  oblique 
distally,  the  anterior  series  somewhat  irregular ;  inner  margin  of  the  valves 
with  fine  crenulations,  stronger  in  the  left  vaKc,  the  outer  edge  almost  or 
quite  entire.     Lon.  18,  alt.  15,  diam.  14  mm. 

This  is  the  largest  species  of  the  section,  and  was  collected  by  Dr.  J.  W. 
Spencer  about  seventy  kilometres  west  of  the  eastern  terminus  of  the  Tehu- 
antepec Railway  from  a  cutting,  together  with  a  number  of  other  species,  all 
of  which  indicated  that  they  were  deposited  in  deep  water,  probably  between 
one  hundred  and  fifty  and  four  hundred  fathoms  in  depth,  judging  by  analo- • 
gous  recent  species  The  matrix  is  a  fine,  soft,  grayish  mud  like  that  of  deep- ' 
water  deposits  of  the  same  kind,  and  its  presence  with  the  fossils  points  to 
a   Post- Pliocene  elevation  of  this  part  of  the  land  of  at  least  one  thoLisand 
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jfeet.  For  the  formation  in  wliicli  it  occurs,  and  whicli  is  clearl\'  distinct  from 
(any  yet  described  from  middle  America,  Spencer  has  proposed  the  name  of 
the  Coatzocoalcos  formation,  from  the  Coatzocoalcos  River,  which  drains  the 
coastal  plain  immediately  to  the  eastward.  The  species  is  named  in  honor 
of  Dr.  Spencer,  who  collected  it. 

Scapharca  (Bathyarca)  Hendersoni  n.  s. 
Plate  j^.  Figure  9. 

Oligocene  of  the  Bowden  beds,  Bowden,  Jamaica,  where  it  was  collected 
by  J.  B.  Henderson,  Jr.,  and  Mr.  Charles  T.  Simpson. 

Shell  very  small,  much  inflated,  the  hinge-line  as  long  as  the  shell,  which 
"f  a  rounded  triangular  form,  with  rather  prominent  prosocctlous  beaks  ;  left 
valve  with  fine,  elevated,  rounded  concentric  lines,  crossed  by  closer,  less  promi- 
nent, and  finer  radial  lines;  in  the  right  valve,  as  usual  in  this  section  of  the 
genus,  the  radial  sculpture  predominates  over  the  concentric,  the  latter  though 
present  being  inconspicuous  ;  cardinal  area  moderately  wide,  the  beaks  being 
nearly  medial,  the  surface  of  the  area  longitudinally  striated  ;  hinge  with  about 
five  nearly  vertical  anterior  teeth  separated  by  a  wide  unarmed  gap  from  six 
or  seven  smaller,  more  oblique  posterior  teeth  ;  margin  of  the  valves  thin, 
entire,  or  microscopically  crenulated ;  the  inner  edges  of  the  adductor  scars 
slightly  raised  above  the  inner  surface  of  the  valve.     Lon.  2,  alt.  2,  tliam.  2  mm. 

This  minute  little  species  is  obviously  adult,  and  about  ten  valves  were 
obtained.  It  resembles  A.  pcctunculoidcs  Scacchi  and  A.  glomcnila  Dall,  of 
the  recent  fauna,  but  is  smaller,  more  inflated,  and  more  triangular  than  either 
of  ':hem.  It  is  named  in  honor  of  Mr.  Henderson,  during  whose  explorations 
in  Jamaica  it  was  collected. 

Another  species  of  the  same  group  with  more  conspicuous  radial 
sculpture  and  a  marked  depression  radiating  mesially  from  the  beaks  was 
obtained  by  Professor  R.  T.  Hill  from  the  Oligocene  of  Monkey  Hill,  on  the 
line  of  the  Panama  Railway,  but  the  two  valves  obtained  are  hardly  perfect 

enough  for  description. 

Section  Anadara  Gray. 

Scapharca  (Anadara)  rustica  Tuomey  and  Hulmcs. 

Plate  31,  Figures  6,  9. 

\rca  rustica  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  29,  pi.    11,  figs.  6-10,    1857. 

Not  A.  rustica  Contejean,   1859. 
\rca  crassicosta  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.   96,   pl.    13,   fig.   30,    1887;   Dana, 
Man.  Gaol.,  4th  ed.,  p.  900,  fig.  1508,  1895. 
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Pliocene  of  the  Waccaniaw  beds  of  South  Carolina  ;  and  of  tlie  Caloosa- 
hatchie,  Shell  Creek,  Alligator  Creek,  and  Mj^akka  River,  Florida  ;  Willcox 
and  Dall. 

The  collection  of  more  material  since  Professor  Heilprin's  publication 
leaves  no  doubt  whatever  as  to  the  identity  of  this  splendid  species  with  that 
of  Tuomey  and  Holmes.  It  seems  to  be  characteristic  of  the  southern  Plio^- 
cene.  The  beaks  are  much  incurved  and  distinctly  prosoctelous,  the  cardinal 
area  short  and  wide  in  front  of  them,  long  and  narrow  with  much  elevated  ' 
margins  behind ;  the  anterior  part  of  the  area  is  transversely  grooved  at  right 
angles  to  the  hinge-line;  the  posterior  part  has  converging  grooves,  thus 
forming  three  or  four  concentric  triangles.  The  hinge  is  composed  of  a  short 
anterior  and  long  posterior  series  of  subequal  vertical  teeth  vertically  striated 
on  their  flat  surfaces;  there  are  over  forty  teeth,  of  which  twelve  are  anterior: 
the  two  series  are  closely  appro.ximated.  Many  of  the  specimens  have  a 
strong  posterior  auriculation  which  is  more  prominent  in  the  young ;  one 
specimen  measures  thirty-two  millimetres  on  the  hinge-line  and  twenty-eight 
millimetres  below  the  auriculation.  An  adult  measures  fifty-three  millimetres 
long,  thirty-six  millimetres  high,  and  forty  millimetres  in  diameter.  The 
largest  valve  obtained  is  sevent3'-one  millimetres  long  and  has  fifty-four 
posterior  and  seventeen  anterior  teeth.  In  this  specimen  there  are  nine 
longitudinal  grooves,  and  the  three  or  four  middle  ones  are  extended  in 
front  of  the  beaks,  contrary  to  the  rule  in  younger  specimens,  giving  the 
grooved  area  as  a  whole  the  form  of  a  long,  narrow  "  stemmed"  arrow-head.' 
In  this  valve  the  hinge-line  is  sixty  millimetres  long  and  the  vertical  of  the 
beak  is  ten  millimetres  from  the  anterior  end. 

On  the  whole,  this  is  one  of  the  finest  and  most  striking;  >pccic.s  in  our 
whole  Tertiary  fauna.     The  specimen  figured  is  comparatively  young. 

Scapharca  (Anadara)  catasarca  n.  s, 

I'LATK  32,   FiCUKF.   20. 

Pliocene  marl  of  Alligator  and  Shell  Creeks,  Florida;  Willcox. 

Shell  elongate,  solid,  subrhomboidal,  with  very  anterior,  high,  prosocoe 
lous  beaks;  right  valve  with  twenty-three  strong,  narrow,  rounded  ribs,  sepa- 
rated by  wider,  very  deep  channelled  interspaces;  concentric  sculpture  o 
incremental  lines,  which  are  slightly  elevated  at  regular  intervals,  and  cause: 
over  much  of  the  valve  the  tops  of  the  ribs  to  appear  obscurely  nodulous ; 
the  ribs  on  the  anterior  end,  though  simple  in  the  )'oung,  are  sharj^ly  mcsiall)| 
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sulcate  in  the  adult,  tliose  on  the  posterior  dorsal  slope  lower  and  more  rude 
;than  those  on  the  body  of  the  shell;  the  hinge- line  is  straight,  the  cardinal 
area  differs  from  that  of  A.  rustica  only  by  having  but  a  single  transverse 
groove  anteriorly  between  the  beaks;  both  valves  are  similarly  sculptured, 
but  no  adult  left  valve  was  collected ;  the  hinge-line  is  straight  and  shorter 
.than  the  shell ;  there  are  about  fifteen  anterior  and  four  times  as  many  similar 
vertical  posterior  teeth,  the  proximal  ends  of  the  scries  slightly  overlapping; 
ithe  hinge-line  in  the  specimen  figured  is  forty-six  millimetres  long,  the  ver- 
tical of  the  beak  falls  at  8.5  millimetres  from  the  anterior  end;  inner  margins 
thickened,  with  short  flutings.     Lon.  55,  alt.  36,  diam.  45  mm. 

This  fine  species  appears  to  be  rare,  and  was  found  only  at  Alligator 
Creek,  where  two  adult  right  valves,  one  young  pair,  and  some  fragments 
were  obtained.  The  young  has  much  the  outline  of  A.  aiiricnlata,  but  is 
not  markedly  auriculate.  It  is  proportionately  shorter  than  the  adult.  The 
■species  belongs  in  the  same  subordinate  group  as  A.  rustica,  as  shown  by  the 
■minor  characters. 

A  single  broken  valve,  probably  of  this  species,  is  among  the  material 
ifrom  Shell  Creek. 

Scapharca  (Anadarai  subrostrata  Conrad. 
■  subrostrata  Conr.,   Proc.   Acad.   Nat.  Sci.,  vol.  i.,  p.  30,  1S41  ;  Fos.  Med.  Tert.,  p. 
58,  pi.  30,  fig.  7,  1845. 

harca  ttiiukardo  Conr.,  Am.  Journ.  Conch.,  v.,  p.  39,  pi.  2,  fig.  4,  1S69. 
■  harca  subrostrata  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  5S0,   1863. 

Miocene  of  Maryland  in  Talbot  and  Calvert  Counties,  at  Calvert  Cliffs, 
Skipton,  Centreville.  Plum  Point,  and  other  localities ;  Conrad,  Cope,  Burns, 
and  Harris.  A  single  valve,  stated  to  be  from  the  Miocene  of  North  Carolina, 
is  in  the  National  Museum. 

This  species  appears  to  be  rather  common.  The  cardinal  area  is  grooved 
longitudinally  with  numerous  rather  irregular  concentric  grooves.  This  is 
not  the  A.  subrostrata  of  Sowerby  (1847)  or  of  Smith,  Quart.  Journ.  Geol. 
Soc.  Lond.,  3,  pp.  413,  418,  figs.  8,  9.  A.  calliplcura  Conrad  is  probably 
founded  on  an  unusually  short  specimen  of  this  species. 

Scapharca  (Anadara^  aresta  n.  -. 
Pi.ATH  ■},}„  Figure  2. 
Chesapeake  Miocene  of  Aluni  Hluff",  Calhoun  Count)-,  Florida;   Dall  and 
Burns. 
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Shell  of  moderate  size  and  thickness,  arcuate  below,  straight  above,  withi 
small  but  jMoniinent  prosociL-lous  beaks;  left  valve  with  twenty-seven  square-i 
topped,  narrow,  entire  radial  ribs,  separated  by  wider  interspaces;  the  ribs  on 
the  middle  of  the  shell  are  somewhat  narrower  tiian  the  others  ;  all  are  crossecji 
by  evenly  spaced,  moderately  prominent  elevated  lines,  festooned  in  the  inter-' 
spaces,  and  forming  small,  square  ripples  on  the  ribs ;  both  valves  similarly 
sculptured;  cardinal  area  narrow,  with  elevated  margins  behind,  wider  and 
short  in  front  of  the  beaks ;  tlie  portion  in  front  of  the  beaks  is  longitudinally 
striated,  behind  the  beaks  there  are  three  or  four  concentric,  lozenge-shaped 
groovings ;  a  single  transverse  groove  usually  passes  between  the  beaks ; 
hinge-line  straight;  teeth  in  two  nearly  equal  series,  overlapping  a  little 
proximally,  the  teeth  rather  crowded  and  nearly  vertical ;  base  of  the  valves 
arcuate,  rounded  into  the  anterior  end,  posterior  end  a  little  produced;  in- 
ternal margins  of  the  valves  fluted.     Lon.  41,  alt.  28,  diam.  26  mm. 

This  very  neat  and  distinct  species  appears  to  be  the  most  common  Ark' 
in  the  upper  or  Miocene  bed  at  Alum  Bluff  , 

Scapliarca  (Anadara)  campsa  n.  s. 
ri..\TE  32,  Figure  21. 

Chesapeake  Miocene  or  upper  bed  at  Alum  Bluff,  Moritla ;  Dall  and 
Burns.  .  i 

Shell  of  moderate  size,  solid,  and  heavy,  with  a  straight  and  angulatc 
upper  margin,  obliquely  rounded  anterior,  produced  posterior,  and  arcuate 
basal  margin ;  beaks  low,  much  incurved,  mesially  impressed,  and  rathei' 
anterior;  left  valve  with  about  twenty-two  narrow  ribs  separated  by  widei 
interspaces,  cros.sed  by  little  elevated,  regularly  spaced  incremental  lines;  thi 
ribs  are  not  nodulous,  the  anterior  ones  are  flattish  or  rarely  have  a  shallow 
sulcus  mesially  near  the  margin;  they  are  subec]nal,  but  in  specimens  in  whtci'; 
the  mesial  depression  of  the  valve  is  especially  strong,  the  ribs  included  iri'ii 
are  narrower  and  closer  together  than  usual ;  hinge-line  nearly  as  long  as  tht' 
shell,  angular,  but  not  auriculate  distaliy;  the  beaks  are  within  the  anterioil 
third;  cardinal  area  wider  in  front,  narrow  behind,  longitudinally  striatec 
with  a  few  grooves  which  circunvscribe  a  "  stemmed"  arrow-head  figure,  few 
of  them  reaching  as  far  forward  as  the  beaks ;  teeth  in  two  adjacent  series; 
the  anterior  shorter  with  a  pronounced  thickening  of  the  shell  below  it,  oVei| 
the  vertical  face  of  which  the  teeth  extend  rather  irregularly  or  are  supple] 
luented  by  denticular  wrinkles;    posterior  series  longer,  numerous,  verticali 
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liistally  iiiiich  wider,  and  more  or  less  oblique;  interior  margin  of  the  valves 
with  strong,  short  flutings.      Lon.  47,  alt.  28,  diam.  27  mm. 

This  is  quite  a  peculiar  species,  the  teeth   of  which  recall  Argiiui,  while 
I  all  the  other  characters  of  the  shell  indicate  its  section  to  be  Anadara,  another 
instance,  if  one  were  needed,  to  illustrate  the  mutability  of  the  dental  forms 
in  this  family.     It  cannot  be  confounded  with  any  of  our  other  species. 

Scapharca  (Anadara)  clisea  n.  s. 
Plate  33,  Ficure  25. 

Chesapeake  Miocene  of  Maryland,  at  St.  Mary's  River  and  Crisfield ;  of 
Nomini  Cliffs,  Virginia,  Harris;  and  of  Walton  County,  Florida,  Johnson. 

Shell  large,  heavy,  inflated,  short,  with  small,  high,  somewhat  prosocoe- 
lous  beaks,  the  two  halves  of  the  wide  cardinal  area  inclined  to  one  another 
in  the  adult  at  an  angle  of  about  forty-five  degrees  ;  left  valve  with  about  thirty 
strong,  flattened  subequal  radial  ribs  with  narrower  interspaces  ;  in  the  young 
the  ribs  are  furnished  with  small  transverse  nodulations,  which  gradually 
become  obscure  in  the  adult;  the  only  transverse  sculpture  is  of  the  ordinary 
incremental  lines ;  the  ribs  in  the  adult  are  flat  topped  and  rarely  show  any 
tendency  to  mesial  sulcation,  and  when  present  it  appears  only  on  a  few  of 
,  the  anterior  ribs  near  the  margin  ;  the  anterior  end  is  obliquely  rounded  to 
the  base,  the  posterior  end  a  little  produced  basally;  the  cardinal  area  is 
exceptionally  wide,  with  a  single  impressed  line  joining  the  beaks  and  si.x  or 
-•^even  concentric  lozenges  defined  by  sharp  grooves ;  a  deep  groove  also 
bounds  the  area ;  hinge-line  straight  with  numerous  small  vertical  teeth, 
becoming  much  larger  distally  and  tending  to  break  up  into  granules  at  both 
ends  of  the  series  in  the  senile  shell.     Lon.  51,  alt.  53,  diam.  53  mm. 

This  shell  is  apparently  related  to  A.  callipleura  and  A.  staininca  Conrad, 
and  a  larger  series  of  specimens  may  oblige  us  to  unite  all  three  as  varieties 
of  a  single  species.  At  present,  however,  the  differences  seem  too  great  to 
.idniit  of  this  course.  In  A.  callipUitra  the  ribs  are  granulated  and  tri[)ly 
sulcate,  while  in  the  present  form  they  are  .simple.  A.  clisea  has  no  posterior 
truncation  like  that  figured  by  Conrad  in  A.  callipleura.  A.  staminea  is  more 
squarely  compressed  before  antl  behind,  with  a  tendency  to  incurvation  of  the 
posterior  basal  margin;  it  is  a  smaller  shell  with  more  posterior  beaks,  and 
less  roundly  inflated.  We  ha\e  a  large  series  of  this  species  from  many 
localities,  and  these  differences  characterize  them  all.  Tlie  forms  are  easily 
diftcrentiated,  so  far  as  our  present  knowledge  goes,  and  therefore  are  better 
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kept  apart.  In  all  the  pairs  of  A.  slantiiica  in  the  collection  the  right  valve 
is  distinctly  smaller  than  and  fits  into  the  other,  while  in  A.  c/isca  the  margins 
meet  evenly. 


It  now  remains  to  enumerate  the  other  Tertiary  species  of  Area  not 
hitherto  mentioned,  but  which  have  been  referred  to  Aiherican  beds  by 
various  authors. 

Nomina  iiitda.  A.  diplcura  Conrad,  Bull.  Nat.  Inst.,  1X42,  mentioned  by 
name  as  from  the  Miocene  of  Maryland,  appears  never  to  have  been  described: 
A.  graiiulifcya  Conrad  appears  by  name  only  in  the  list  of  species  furnished 
by  Conrad  for  the  appendix  to  Morton's  Synopsis. 

Unidentifiable.  A.  canccllata  Tuomey,  briefly  described  and  unfigured, 
from  the  Eocene  of  North  Carolina,  in  1854,  is  not  A.  canccllata  Gmelin,  I792,' 
or  Phillips,  1829,  and  should  be  expunged  from  our  lists.  A.  niaxillata 
Conrad  was  based  on  an  unrecognizable  internal  cast  from  the  Miocene  of 
Maryland,  and,  though  briefly  described  in  1830,  has  never  been  figured. 

Eocene.  Area  (Fossulavea  ?^  inornata  Meyer,  1886,  from  Claiborne, 
Alabama,  is  very  minute  and  has  not  been  seen  by  me.  A.  gigantea  Conrad 
is  probably  identical  with  Cucullcea  onochcla  Rogers.  Noetia  pnlehra  Gabb, 
from  the  Eocene  of  Texas,  i860,  is  Trinacria  dccisa.  There  is  an  A.  pnlehra 
of  Sowerby,  dating  from  1824. 

Oligoccnc.  A.  oronlensis  Gabb,  1875,  is  abundant  in  the  black  shales  of 
Gatun  on  the  Panama  Isthmus.  The  following  species  described  or  men- 
tioned by  Gabb  from  the  Oligocene  of  St.  Domingo  have  not  been  figured: 
A.  mnltilineata  Gabb,  A.  patricia  Sowerby,  A.  pennelli  Gabb.  Area  trinitaria 
Guppy,  1866,  from  the  Manzanilla  beds  of  Trinidad,  ai)[icars  to  be  a  good 
species  of  the  subgenus  Noetia. 

Miocene.  "Anonialocaidia'  trigintinaria  Conrad,  1862,  from  the  Miocene 
of  South  Carolina,  seems  to  be  an  Anadara  from  tiie  brief  tlescripliun,  l)ut  has 
never  been  figured. 

The  following  nominal  species  fiom  the  Pacific  coast  have  been  so 
wretchedly  figured  and  described  that  further  stLidy  is  necessary  to  identify  or- 
discriminate  them;  they  are  supposed  to  be  from  the  Miocene:  Area  Irilineata. 
Conrad,  A.  canalis  and  devincta  C'onrad,  all  of  which  by  Gabb  are  united 
specifically  with  A.  microdonla  Conrad,  the  most  common  of  the  Pacific! 
Miocene  species;  A.  congcsta  Conrad,  and  A.  obispoana  Conrad. 
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Area  liiiialula  Emmons,  1858,  Gcol.  N.  Car.,  is  a  typo<;raphical  error  for 
\A.  liiniila  Conrad.  A.  lintca  Conrad  (in  App.  Kerr's  Geol.  N.  Car.,  1S75)  is 
not  A.  lintca  Conrad,  1852  (Rep.  Dead  Sea  Expedition  under  Lieut.  Lynch). 

Pliocene  and  later.  A.  Deshayesii  Hanley  is  reported  by  Gabb  from  tlie 
Pliocene  of  Costa  Rica.  Nelson  lias  described  and  figured  an  A.  Larkini  from 
I  the  Pliocene  (?)  of  Peru.  Gabb  describes  and  figures  A.  sulcicosta  from  the 
(Pliocene  of  California  (1866),  but  the  name  had  previously  been  used  by  Nyst 
in  1836  for  a  Belgian  fossil,  and  Gabb's  species  may  take  the  specific  name  of 
\scluzotoina.  Area  vclata  Sowerby  (Indopacific)  is  reported  by  Gabb  from  the 
Plei.stocene  of  St.  Domingo,  but  his  shell  is  probably  a  distorted  specimen  of 
,  Area  eandida  or  Ilelblingi. 

The  following  is  a  list  of  the  recent  species  of  Area  belonging  to  the 
southern  coast  of  the  United  States,  and  any  of  which  might  be  expected  to 
occur  in  our  later  Tertiary  or  Pleistocene  beds  : 

Area  occideiitalis  Phil.,  A.  umhonata  Lam. ;  Barbatia  barbata  Linne,  B. 
.  iHoarea)  eandida  Gmel.,  B.  {€)  nodnlosa  Miill.,  />.  {Aear)  reticulata  Gmel., 
Barbatia  {Fossiilarea)  Adauisi  (Shuttlew.)  Smith;  B.  {Ciieidlaria)  aspcrula 
[Dall,  B.  {Qieullaria)  sagrinata  Dall,  B.  {Cneiillaria)  profitndieola  Verrill ;  Noetia 
.ponderosa  Say,  Noetia  bisulcata  Lam. ;  Seapharca  sectieostata  Rve.,  6".  trans- 
\varsa  Say,  S.  Deshayesii  Hanley,  5.  aitricnlata  Lam.,  S.  {Cnnearea)  incongriia 
'Say,  ^'.  [Cnnearea)  Cheninitzii  Phil.,  .S".  {.Irgina)  eanipechensis  Dillwyn  with 
varieties  pexala  Say  and  aincrieana  Gray,  S.  {Bathyarea)  peetiineiiloides 
Jcacchi,  vS.  [Bathyarea)  polycynia  Dall,  S.  {Ihil/iyarca)  gloniern/a  Dall. 

Superfamily  PTERIACEA. 

Family  PINNID/E. 

The  ancient  genus  Pinna  of  Linnaeus,  as  representcil  in  our  Tertiaries,  is 
lr>ided  into  two  genera: 

1.  Pinna  proper;  with  the  fibrous  layer  of  the  valves  mesially  sulcate  longi- 

tudinally while  the  inner  nacreous  layer  is  bilobed  deeply  by  the  same 
(closed)  sulci.  The  type  of  the  genus  is  P.  rndis  L.,  the  red  Pinna  of 
the  West  Indies.     P.Jlabellnm  Lam.  and  /'.  earnea  Gmelin  belong  to  it. 

2.  Atrina  Gray;  has  the  valves  unsulcate  or  without  the  median  carina,  and 

the  internal  nacreous  layer  is  entire.  The  type  is  /'.  nigra  Ch.,  and  it  is 
represented  in  our  recent  fauna  by  /*.  rigida  Dillw\n  {P.  uiurieala  auct.) 
and  P.  scrrata  Sby. 

7 
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The  fossil  Pinnas  are  very  difficult  to  handle,  as  the  fibrous  layer  is  often 
entirely  lost,  the  fragile  shell  is  almost  invariably  crushed  and  fragmentary, 
while  internal  casts  are  defective  in  the  external  ornamentation.  For  this 
reason  the  literature  says  v'ery  little  in  regard  to  the  genus  in  our  Tertiaries, 
and  only  one  species  has  been  formally  described. 

Genus  PINNA  iL.)  Lamarck. 

Pinna  quadrata  n.  s. 

Plate  29,  Figure  7. 

Shell  straight,  thin,  acute  anteriorly  with  the  valves  mesially  carinate, 
the  dorsal  and  ventral  areas  making  about  the  same  angle  at  the  carina  as 
the  valves  do  at  the  hinge-line ;  byssal  gape  long,  extending  well  towards  the 
beaks,  narrow  behind ;  sculpture  of  some  five  longitudinal  ribs  on  the  dorsal 
areas  and  two  or  three  below  the  carina,  the  surface  near  the  ventral  edges 
almost  smooth.  Lon.  of  type  56.  vert.  diam.  26,  carinal  diam.  25,  apical 
diam.  6.5  mm. 

A  single  internal  cast  was  collected  by  Mr.  Willcox  at  Richard's  <iuarry, 
Ocala,  Florida,  in  the  Nummulitic  or  Ocala  horizon  of  the  Vicksburgian 
Oligocene.  Specimens  nearly  twice  as  large  as  the  abo\c-mentioned  were 
found  by  L.  C.  Johnson  at  Johnson's  lime  sink,  Levy  County,  and  Arredondo, 
Alachua  County,  Florida,  in  the  Vicksburg  limestone.  They  are  remarkable 
for  their  rapid  increase  in  diameter. 

Pinna  caloosaensis  n.  s. 
Plate  26,  Fk;uke  .(. 

Shell  long,  slender,  straight,  narrow,  thick,  with  the  valves  moderatcl)' 
rounded ;  carina  not  conspicuous  in  the  fossils,  but  the  sulcus  very  long,  deep, 
and  sharp,  represented  on  the  interior  by  a  large  rounded  rib;  dorsal  area 
sculjitured  with  about  three  feeble  irregularly  longitudinal  ridges ;  ventral 
area  with  about  the  same  number,  but  stronger  and  sharper.  Lon.  of  type 
120,  max.  dorso  ventral  height  40,  min.  do.  10,  convexity  of  the  valve  at  the 
sulcus  behind  12  mm. 

A  single  broken  valve  without  the  fibrous  layer  and  the  apical  part  of 
another  was  obtained  from  the  Pliocene  marl  of  the  Caloosahatchie. 

This  species  is  not  unlike  P.  riidis  in  form,  but  is  proportionally  much 
thicker  and  the  sulcus  is  much  larger  than  in  tlic  recent  shell,  which  has  no 
such  strong,  rounded  internal  1  ib.  : 
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Pinna  carnea  Ginclin. 
Pinna  /ini/(f  /i^iio/'tV/s  Chcmn.,  Conch.  Cab.,  \iii.,  p.  212,  pi.  S7,  fig.  769,   1785. 
I^nna  periiula  Chemn.,  op.  cit.,  viii.,  pp.  211,  242,  pi.  92,  fig.  785,   1785  ;  Arango,  Moll. 

Cuba,  p.  264,   1878  ;  Orbigny,  Moll.  Cuba,  ii.,  p.  325,   1853  ;   not  of  Reeve. 
nnna  canua  Gmelin,   Syst.  Xat.,   p.   3365,    1792;  Solander,   Portland  Cat.,   1796;   Des- 
I        hayes,  in  Lam.  An.  s.  Vert.,  ed.  ii.,  vol.  %ii.,  p.  61,  1836. 
Pinna  dcgcnera  Link,  Beschr.  Rostock  Saniml.,  p.  159,  1807. 
Pinna  flabelluin  (Lam.),  Reeve,  Conch.  Icon.,  Pinna.,  pi.  x.,  fig.  18,  1858. 
Pinna  varicosa  Lamarck,   An.  s.  \'ert.,  vi.,  p.   133,    1819;  Orbigny,   Moll.   Cuba,  ii.,  p. 

I     325.  isss- 

\?  Pinna  IniUata  (Swains.)  Reeve,  Conch.  Icon.,  Pinna,  pi.  ix.,  fig.  16,  1858. 

Post  Pliocene  of  the  Florida  Keys;'  recent  in  the  West  Indies  as  far 
ioiith  as  Trinidad  and  north  to  Cape  Hatteras,  also  in  the  Red  Sea. 

As  Chemnitz  was  not  systematically  binomial  in  nomenclature,  his  acci- 
Jcntalh'    binomial    name    cannot    be    accepted,    though    the    earliest.       This 

ispecies  seems  to  be  distinct  from  P.  rudis,  though  it  is  often  spinose  or  strongly 
•jbbed ;  further  study  on  this  point  is  desirable.  The  typical  P.  nidis  is  not 
<no\vn  from  Florida,  though .  said  to  be  abundant  on  the  Bahamas.  The 
P.  carnea  varies  from  pale  salmon  color  to  a  brownish  white,  and  may  be 
smooth,  or  sparsely  muricate ;  it  is  always  thin,  straight,  and  obliquely  trun- 
;ate.  P.  rudis  is  the  only  other  true  Pinna  known  from  the  east  American 
subtropical  region;  the  true  P.  mnricata  (L.)  Rve.  is  probably  an  Oriental 
•pecies,  the  nuiricata  of  American  authors  belonging  to  the  genus  Atrina. 

Pinna  rudis  (Linnc)  Dilhvyn. 
''niua  niiiis  L.,  Syst.  Xat.,  ed.  xii..  No.  I  i  59,  1766,  iw  par/r ;  Chemn.  Conch.  Cab.,  viii., 
p.  218,  pi.  88,  fig.   773,  1785  ;  Dilhvyn,  Cat.,  p.  322,   1817  ;  Hanley,  Shells  of  Lin., 
p.  148,  1855  ;  Reeve,  Conch.  Icon.,  Pinna,  pi.  x.,  fig.  19,  1858  ;  Gabb,  Journ.  Acad. 
Nat.  Sci.  Phila..  2d  Ser.,  viii.,  p.  378,  1881. 
'^nna pirnii/a  Reeve,  Conch.  Icon.,  Pinna,  ])l.  12,  fig.  22,   1858  ;   not  of  Chemnitz. 

Pliocene  of  Costa  Rica,  Gabb;  recent  in  the  West  Indies,  Bahamas, 
Bermuda,  etc.,  Reeve,  Jones,  ct  al. 

This  species  is  included  on  the  authority  of  Gabb;  I  have  seen  no  Florida 
'l)ccimens  unless  P.  carnea  is  a  degenerate  form  of  it.  It  is  not  the  P.  rudis  of 
luthors  from  the  Mediterranean  and  vicinity;  the  latter  is  a  form  of  P.  nobilis. 

Genus  ATRINA  Gray. 
The  condition  of  the  material  is  such  that  only  provisional  descriptions 
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can  be  given  of  several  of  the  following  species,  though  their  distinctness , 
appears  beyond  doubt. 

Atrina  jacksoniana  n.  s.  : 

Lesueur,  Walnut  Hills  Fossils,  pi.  5,  fig.  5,  1829. 

In  the  Jacksonian  Eocene  of  Green's  marl  bed,  at  Jackson,  Mississippi,: 
and  Garland's  Creek,  near  Shubuta,  Clarke  County,  Mississippi,  Burns;  andi 
at  Creole  Bluff,  Grant  Parish,  Louisiana,  Vaughan  and  L.  C.  Johnson. 

Shell  thin,  fragile,  rapidly  widening,  somewhat  compressed  along  the 
ventral  border;  sculpture  of  near  the  beaks  numerous  feeble,  more  or  less 
wavy,  longitudinal  elevated  lines,  which  become  less  distinct  ventrally,  and 
are  obsolete  over  the  greater  portion  of  the  shell,  which  appears  from  the 
numerous  fragments  to  have  been  nearly  smooth  posteriorly,  or  with  a  few 
feeble  concentric  wavelets,  most  prominent  ventrall}-.  A  fiagment  (including' 
the  beaks),  forty-five  millimetres  long,  has  a  dorso-vcntral  ma.ximum  diameter: 
of  thirty-four,  and  a  transverse  diameter  of  about  twenty  millimetres.  The 
valves  are  evenly  arched,  and  become  more  convex  behind. 

The  material  is  abundant  but  very  fragmentary,  yet  sufficient  to  establish, 
the  identit)'  of  the  species  at  these  localities  and  its  distinctness  from  thcf 
others  mentioned. 

Atrina  argentea  Cniir.id. 
Piinid  ii>-i;t-i!/,-a  Coiir.,    I'roc.  Acad.   Nat.  Sci.   I'liila.,  iii.,  pp.  295-6,   1848  ;  Jomn.  Acad. 
Nat.  -Sci.,  2d  Scr.,  i.,  p.   126,  pi.  13,  fig.  31,   1848. 

Vicksburgian  Oligoccne  of  Vicksburg,  Mississijipi,  where  it  is  abundant 
in  the  form  of  impressions  in  a  brownish  clay  ;  Conrad  and  Worthen. 

It  is  quite  certain  from  the  api)earance  of  the  casts  that  the  surface  of  the 
valves  originally  jjossessed  a  certain  niimljer  of  small,  feeble,  spinosc  pro- 
cesses along  the  principal  radial  ribs.  The  specimens  e.xamincil  average 
about  eighty  millimetres  in  length. 

Atrina  (argentea  var.  ?)  chipolana  11.  s.  ? 

Upper  Oligocene  of  the  Chipola  marl,  Calhoun  County,  ant!  of  the  Oak 
Grove  sands,  Santa  Rosa  County,  Florida;  Burns.. 

This  form  is  only  represented  by  fragments.  It  would  ap|)ear  to  attain 
about  the  size  of  /l.  argentea,  but  to  be  somewhat  more  conve.N  and  arcuate. | 
The  chief  distinction  is  in  the  sculpture;  the  dorsal  areas  of  the  valves  of  botlij 
have  about  five  equidistant  radial   riblets  ;  the  ventral  areas  in  ari^eiitca  have 
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;a  few  radial  ril)s  near  tlic  middle  of  the  valve,  below  which  the  .sciil|)turc 
, becomes  obsolete;  in  cliipolaua  the  \'entral  areas  are  scnlptured  with  distinct 
oblique,  concentric  waves,  with  about  equal  interspaces ;  the  upper  ends  of 
these  waves  terminate  abruptly  where  they  meet  the  longitudinal  riblcts,  so 
jthat  the  sculpture  of  the  ventral  is  strongly  contrasted  with  that  of  the  dorsal 
•areas.  This  form  also  appears  to  increase  in  width  more  rapidly  than  the 
\argentca.  On  the  whole,  the  two  appear  specifically  distinct,  but  a  complete 
description  must  be  deferred  until  better  material  enables  the  characters  to  be 
fully  elucidated. 

Atrina  Harrisii  n.  s. 
Plate  29,  FitiURE  11. 
Types   collected   by   G.    D.    Harris   (in   honor   of  whom   the   species   is 
named)  from  the  Miocene  at  Jones's  Wharf  on  the  Patuxent  River,  Maryland  ; 
other  specimens  were  found  by  him  near  Plum   Point,  Maryland,  and  a  frag- 
ment at  Magnolia,  Duplin  County,  North  Carolina,  by  Burns. 

Shell  rather  thick  (the  fibrous  layer  lost  in  the  specimens),  ovately 
rounded  behind,  moderately  convex ;  hinge-line  straight,  ventral  margin 
slightly  incurved;  the  surface  of  the  pearly  layer  shows  the  dorsal  region 
with  numerous  fine  longitudinal  elevated  lines,  below  which  the  shell  is  at 
j  first  nearly  smooth,  then  the  ventral  region  is  sculptured  with  numerous 
1  close-set  concentric  riblets.  Length  of  portion  preserved  about  150,  max. 
width  60,  diam.  32  mm. 

This  species  appears  to  have  been  not  unlike  -  /.  scrrata  Sowerby,  but 
was  a  much  heavier  shell  with  a  blunter  anterior  end. 

Atrina  rigida  Dillwyn. 
I'iima  Iciuiia  siriala  inuriiata  Lister,  Conch.,  t.    370,  f.  310;    Sloane,   Hist.  Jamaica,   p. 

254. 
I'inna  )iobilisC\\c\\\\\.,  Concli.  Cab.,  vii.,  p.  224,  rx  part,-,  pi.  88,  %.  775,  non  I.innc. 
Pinna  pcctinata  Born,  Test.  Miis.  \'ind.,  j).  132,  non  Linne. 
I'hina  rigida  (Solandcr  MSS.)  Dillwyn,  Cat.,  p.  327,   1817  ;   Reeve,  Conch.  Icon.,  Pinna, 

pi.  v.,  fig.  7,   1858. 
I'inna  scminttda  Lam.,  An.  s.  \'crt.,  vi.,  p.  131,   1819;   not  Reeve,  Conch.   Icon.,  Pinna, 

pi.  ii.,  fig.  2,  1858  (=  serrala  Shy.). 
Pinna  alta  Sby.,  P.  Z.  S.,  1835,  p.  84  ;  Reeve,  Conch.  Icon.,  vi.,  fi;,'.  11. 
Pinna  stibviridis  Reeve,  Conch.  Icon.,  Pinna,  xvii.,  fig.  32,  1858. 

Knna  d' Orbignyi  Hanley,  P.  Z.  S.,  1858,  p.  227  ;  Reeve,  op.  lit.,  .\.\vi.,  fig.  49,  1858. 
Pinna  carolincnsis  Hanley,  P.  Z.  S.,  1858,  p.  225  ;  Reeve,  op.  cil.,  xxxiv.,  fig.  66,  1859. 
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I'iiiitn  miiiii/osa  Reeve,  ()/.  <■//.,  xxviii.,  fig.  52,   1S5S. 

Pinna  icniiiuida  Holmes,  P. -PI.  Fos.  S.  Car.,  p.   14,  pi.  iii.,  fit;.  2,  1S5.S. 

Piniui  niiiiitii/ii  uf  American  authors,  not  Liiiiie  or  Kecve. 

Post  Pliocene  of  Simmons  Bliifif,  South  Carolina,  Holmes;  of  Charlotte 
Harbor,  Florida,  Dall ;  recent  from  the  vicinity  of  Cape  Fear,  North  Carolina, 
through  the  Antillean  and  Caribbean  region,  the  eastern  coast  of  Central 
America,  and  the  northern  shore  of  South  America. 

The  variations  of  the  Pimiid(C  in  connection  with  their  station  have  been 
insufficiently  taken  into  account,  probably  because  these  rough  and  fragile 
shells  are  unattractive  to  collectors  and  rarely  gathered  in  any  numbers.  If 
the  ground  on  which  they  live  is  hard  and  stony  the  shells  will  be  short  and 
wide,  with  coarse,  irregular  spines  and  distorted  margins.  On  soft  bottom 
the  shells  are  more  elongate  and  may  be  spiny  or  nearly  smooth ;  on  fine, 
clean  sand  the  spinous  processes  are  often  beautifully  developed  and  per- 
fectly preserved.  The  young  have  a  smaller  number  of  dorsal  radii  which 
may  or  may  not  be  spiny,  the  ventral  area  is  generally  nearly  smooth,  while 
the  same  individuals,  when  full  grown,  will  have  a  profusion  of  small  ridges 
and  minor  spines  upon  them  in  this  area.  In  clear,  still  water,  especially  on 
sandy  bottom,  the  tubulation  of  the  spines  seems  to  become  especially 
marked.  Such  a  specimen  formed  the  type  of  Reeve's  P.  ramiilosa.  P.  alia 
Sowerby  was  founded  on  a  finely  grown  specimen  with  shorter  spines,  and  ; 
the  figure  of  Chemnitz  upon  which  /'.  rigida  DilKvyn  and  sciiiiiiuda  Lamarck- 
were  founded  is  derived  from  an  adolescent  shell,  as  is  d'Orbigiij'i  Hanley. ! 
P.  siibviridis  Reeve  is  an  old,  worn  specimen,  and  P.  carolincnsis  the  normal 
adult  state.  The  P.  muncata  of  Linne  included  several  ty[)cs.  That  upon 
which  the  name  has  finally  been  fixed  is  a  true  Pinna,  and  not  an  Atriiia. 

Atrina  serrata  Sowerby. 
Pinna  serrata  Shy.,  Tank.  Cat.  App.,  p.  \,,  1825  ;  Genera,  fig.  I  ;  Reeve,  Conch.  Icon.. 

Pinna,  ,\xxlv.,  fig.  65,  1859. 
Pinna  sguainosissiiiia  Phil.,  in  Roemer's  Texas,  p.  454,   1849;   Hanky,  I'.  /.  S.,  1858,  p. 

226;  Phil.  Zeitsch.  Mai.,  v.,  |).  164. 
Pinna  semini/i/a  Reeve,  Conch.  Icon.,  I'inna,  ii.,  fij;.  2,   1858;   not  of  I.amarc  k. 
Pinna  muricata  Holmes,  P. -PI.  Fos.  S.  Car.,  \\.   15,  |)I.  iii.,  lij;.  3,  185H  ;   not  of  Kinnc. 

Pliocene  of  Costa  Rica,  Gabb;  Post  Pliocene  of  Simmons  ]51uff  and' 
Abbapoola,  South  Carolina,  Holmes;  of  Tampa  and  Little  Sarasota  Hays,  1 
west  Florida,  Dall;  recent  fiom  near  Cape  Hattcras,  North  Carolina,  to  the 
Caribbean  Sea  (Guadelupc  Island.). 
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Tlie  P.  scrrala  was  founded   upon  a  \er)-  finely  spinulose  young  shell, 
which  is,  however,  (]uite  recognizable.     The  /'.  sqiiaiiiosissiii/a  was  described 
from  adult  Texan  specimens.     It  is  the  Piiiihr  siiiiiiiiida  of  most  American 
authors,  following  Reeve,  but  not  of  Lamarck. 
;  The  only  other  fossil  Pinna  which   I  find   recorded  from  the  American 

'  Tertiaries  are  /'.  {.Itrinn)  alamcdcnsis  Yates,  from  the  Miocene  of  Alameda 
Creek,  Alameda  Count)-,  California,  and  /'.  [Atrind)  vcniurcnsis  Yates,  from 
the  Pliocene  of  Casitas  Pass,  Ventura  County,  California.  These  are  figured 
and  described  in  Bull.  No.  4,  Cala.  State  Mining  Bureau,  San  Francisco,  1894, 
p.  56,  pi.  iv.,  figures  53  and  54.  The  two  figures  do  not  afford  any  evident 
distinction  between  the  two  species.  A  l''in}ia  alcntica,  described  from  Alaska 
by  Eichwald  (Geogn.  Pal.  Bemerk,  p.  183,  pi.  \v.,  fig.  11,  1871),  appears  to  be 
of  Mesozoic  age. 

Aldrich  notes  the  presence  of  a  ver_\-  large  Pinna  {soiso  latd)  in  Monroe 
County,  Coffeeville,  Alabama,  in  the  lower  bed  of  the  Wood's  Bluff  group, 
and  also  at  Nanafalia.  Vaughan  found  a  species,  possibly  referable  to  A. 
argcnha,  in  the  Jacksonian,  at  Creole  Bluff,  Louisiana. 


Family  MELINIDtE. 

{Periiida,  p.  4S3.) 
Genus  MELINA  Retziiis. 
. 'j.Vv<j  (sp.)  Linn.,  Syst.  Nat.,  ed.  x.,   1758,  p.  699;  ed.  xii.,  p.  1149. 
!•  Mya{^^.)  Linn'c,  Syst.  Nat.,  ed.  x.,  p.  671  ;  ed.  xii.,  p.   1 1 1 3. 
I    il/if///w  Retzius,  Diss.,  p.  22,  1788. 
Perna  Lam.,    Frodr.   Nouv.   Class.,   p.   82,    1799;   Systcme  d'un   Nouv.   Class,  des  \'ers, 
p.  134,  1801  ;   Roissy,  Conch.,  vi.,  p.   105,   1805  ;   not  of  Retzius,  1788,  p.  20. 
.    kogonum  (sp.)  Bolten,   Mus.    ISolt.,   ]>.    168,    1798;    cd.   ii.,   p.    117,   1819  ;   (type    Osln-a 
isognomon  Gmelin.) 

nomon  Link,  Beschr.   Rostock  Samml.,   p.    155,   1807;   Desli.  Enc.   Meth.,  \'eis.,  ii., 
p.  322,  1830;  H.  and  A.  Ads.,  Gen.  Rec.  Moll.,  ii.,  p.  526,  1857. 
Pedalion  Solander  (MSS.,  1786),  fi,1,-  Dilhvyn,  Cat.  Rec.  .Sh.,  p.  282,  1817. 
.S'«/«m  Muhlfeldt,  Entw.,  ]).  65,   iSii  ;  type  Ostn-a  epliippiiim  L. 
HippocluFta  Sangiovanni,  fide  Phil.,  Moll.  Sicil.,  ii.,  p.  55,  1844. 
j    Melina  Schuni.,   Essai,  pp.  39,   ill,   1817;    Cray,   V.  Z.  .S.,   1847,   p.   200;    Phil.   Ilandb. 
Conch.,  p.   372,   1853;   Meek.  Smiths.  Checkl.    Mioc.   Fos.,   p.  6,   1864:   Inv.    L'pper 
Miss.,  p.  24,   1876. 
Niil  Perna,  Adanson,   1757,  Klein  li  al. 

The  ancient  Continental  custom  of  a  professor  writing  for  a  favorite  pupil 
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a  dissertation  for  the  latter  to  defend  on  liis  examination  for  a  degree,  is 
responsible  for  the  confusion  which  has  led  to  the  ascription  of  this  genus 
and  others  contained  in  the  same  paper  to  Philippson,  for  whom  the  disserta- 
tion was  written,  as  well  understood  by  the  earlier  writers. 

It  is  less  clear  why  the  acceptance  of  the  genus  (which  even  Linnaeus 
h.ul  it  in  mind  to  adopt  in  his  proposed  thirteenth  edition  of  the  Systema 
Natural)  should  have  been  made  under  a  wrong  name,  and  a  name  already 
proposed  for  a  different  group  by  Retzius  himself  In  preparing  the  list  of 
families  (p.  483  anted)  the  name  Perna  was  incautiously  accepted  from  h'ischer 
without  investigation.  The  latter,  while  admitting  it  to  be  "  well  characterized 
and  prior  to  Pcnia  Lam.,"  objects  that  Retzius's  first  species  cited  is  an  Avictila 
{A.  sciiiiaurita  L.).  It  is  enough  that  the  name  Pcriia  was  alread)'  in  use  ami 
not  available  for  Lamarck  to  use  again  ;  but,  apart  from  this,  Chemnitz,  the 
chief  iconographer  of  that  time,  had  figured  a  Meliiia  under  the  name  of 
Ostrea seiiiiauiila  Linna;us, whence  Retzius  doubtless  derived  it;  Linnaus  him- 
self, in  his  manuscript  notes  on  Ostrea  scmiaiirita  for  the  proposed  thirteenth 
edition  of  the  Systema,  states  that  its  hinge  was  like  that  of  Ostrea  pini(i,oi 
which  Solander  thought  it  only  a  variety,  and  authors  since  have  differed  as 
to  the  generic  place  of  the  species.  If  every  genus  in  which  a  single  species 
not  belonging  to  it  was  included  b)'  the  originator  is  to  be  rejected,  only 
monotypical  genera  will  remain.  There  is  no  warrant  for  the  assumption  that 
the  first  species  is  necessarily  the  type,  and  if  it  is  found  to  differ  from  ths 
generic  diagnosis  while  others  in  the  list  agree  with  the  generic  characters 
given  in  the  diagnosis,  that  is  sufficient  to  exclude  the  divergent  species  from 
the  position  of  type.  As  a  matter  of  fact,  it  ajjpears  cleaily  from  Retzius's 
paper  that  no  type  was  selected,  though  0.  perna  L.  may  be  inferreil,  and 
Ostrea  epiiippium  was  recognized  and  this  species  fixed  as  type  by  Schumacher 
and  all  subsequent  revisers  until  the  advent  of  Fischer's  Manual. 

The  synonjmy  might  be  much  extended,  but  that  given  contains  the 
essential  citations. 

Subsequent  writers  have  fi.ved  two  sections  or  subgenera  under  Melina: 

I.  Isognomoii  (Boiten)  Link. 

Shell  plain,  ventrally  proiluced,  with    a    posterior    wing,      lype    Ostrea 
isognomon  Gmelin. 

The  name  Jsogonuin  api)ears  to  have  been  a  misprint,  as  the  word  is 
spelled  in  several  different  wa)-s  in  the  Museum  Holtenianum. 
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2.  Miillctia  F"isc]ier. 

Shell  libhcil,  w itii  a  stroiii^  posterior  wine;.    Tj'pe  Mclina  JMullcli  Desliaj'es. 

The  typical  Mcliiia  is  nu'tiliform,  compressed,  and  witlioul  auriculation, 
or,  at  least,  with  no  differentiated  wing;  tlie  acute  anterior  beak  in  the  young 
becomes  obscure  in  the  adult. 

The  genus  in  America  seems  to  have  been  confined  to  temperate  waters 
during  the  earlier  Miocene,  though  the  recent  species  are  subtropical.  One 
fossil  McU)ta  is  reported  from  the  Gulf  tertiaries  in  the  lowest  Eocene. 

Melina  maxillata  (l)eshayes). 
I'erna  maxillata  Lam.,  An.  s.  \'ert..  vi.,  i.,  p.  142  (syii.  excL),   1819;  cd.  Dcsliayes,  vii., 

p.  78,  1836. 
"  >na  lorta  Say.  .Am.  loiirn.  ScL,  ii.,  p.  38,  1820;   not  of  (Imclin  {(h/n-a),  Syst.  Nal.,  p. 

3339.  1792. 
/'cr/ia  ma.itV/a/a  Conrad.  Med.  Tert.,  p.  52,  pL  xxvii.,  fijj;.  i,   1840. 
Ptrriia  Co/irai/i  Ovhh^ny,  Prodr.,  iii.,  p.   127. 

Isoj^noiiiflii  /or/a  Conr. ,  Cat.  Mio.  Fos.,  I'roc.  Acad.  Nat.  Sci.  for  1862,  p.  579,   1S63. 
Melina  /or/a  Meek,  Smithsonian  ChcckL  Mio.  Fos.,  p.  6. 
Perna  /or/a  Whitfield,  Crust.  Moll  Mio.  N'.  J.,  |).  36,  pL  5,  fi^s.   12-13,   1895. 

Lower  Miocene  of  New  Jersey  at  Shiloh  and  Jericho;  of  Maryland  near 
Easton,  Leonardstown,  and  on  the  Patuxent;  Burns  and  Palmer. 

The  National  Museum  has  an  internal  cast  which  measures  twenty-seven 
centimetres  in  length,  the  shell  of  which  could  hardly  have  been  less  than 
fifteen  inches  long.  Remarkably  perfect  specimens  of  this  almost  invariabl)- 
imperfect  sliell  were  collected  by  Mr.  \V.  Palmer  at  Leonardstown. 

The  identity  of  the  American  shell  described  by  Lamarck  shortly  before 
Say  with  the  Pcrna  Soldani  Desh.  of  the  Italian  tertiaries  (figured  by  Knorr, 
Sowerby  [as  maxUlatd\  in  his  Genera,  Goldfuss  ct  al)  has  been  disputed. 

They  are  certainly  very  similar,  but  in  any  case  Lamarck  says  his  shell 
came  from  Virginia,  and  the  specific  name  torla  had  been  previously  applied 
by  Gmelin  to  a  variety  of  Mclina  viytiloidcs  Gmelin,  so  that  it  was  unavailable 
for  use  a  second  time  by  Say.  It  seems  that  CoUini  in  his  Voy.  Min.  (p.  10, 
pi.  I,  fig.  i),  printed  at  Mannheim  in  1776,  had  named  the  Kuropean  shell 
Ostreiivi  polyleptoginglyiiuini ;  but,  as  I  ha\e  not  seen  the  work,  I  cannot  say 
whether  the  binomial  system  of  nomenclature  is  used  in  it  or  not.  It  is  most 
convenient  at  present  to  regard  the  American  as  distinct  from  the  European 
shell.  Orbigny,  regarding  the  European  form  as  the  true  maxillala,  renamed 
the  American  shell  P.  Conradi. 
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Several  species  of  Pcrna  occur  in  the  literature  vvhicli  do  not  belong  to 
the  genus  as  here  understood,  but  to  Modiolus.  The  onl)-  other  species  of 
Mclina  reported  from  our  Tertiary  are  the  unfigurcd  j\[.  iiioniaiia  Conr.  (Pac. 
R.  R.  Reps.,  vii.,  p.  195,  1857),  from  San  Buenaventura,  California,  of  which 
nothing  seems  to  have  been  seen  since  it  was  described  by  Conrad,  and  the 
Pcrna  coriiclliana  Harris,  from  the  Midway  stage  of  Alabama,  near  Clayton. 
The  remains  of  tiiis  species  arc  (juite  imperfect,  and  it  is  not  practicable  to 
make  comparisons  with  M.  luaxillata. 

Family  PTERIID/E. 

Genus  PTERIA  Scopoli. 
Pterin  Scopoli,  Intr.  ad  Hist.  Nat.,  p.  397,   1777  ;   (sole  ex.  Mv/i/iis  Iiiniiido  L.) 
A'i'iciila  Olivi,  Zool.  Adriat.,  p.   125,  1792. 
Margaritifcra   Himiphrey  [ex  parte),    Miis.   Calon.,   p.   44,    1797  {apiiit  Da  Costa,   1776, 

non  binom.). 
Pinctada  Bolten,  Mus.  Boltenianum,  p.  167,  1798. 
Avicula  Lam.,  Prodr.,  p.  82,  1799. 
Uiiioiiuiii  Link,  Beschr.  Rostock  Samml.,  p.  155,  1S07. 
Mixrgaritiphora  Meg.  v.  Miihlf.,  Entw.,  p.  66,  181  i. 

Mclcagrina  Lam.,  E.xtr.  d'lin  Coins,  p.  104,  1812  ;  An.  s.  \'eit.,  vi.,  [,  p.  150,  1819. 
Margarita  Leach,   Zool.    Misc.,  i.,  p.   107,   1814  ;   Suainson,  Zool.  111.,  2d  Scr.,  ii.,  pi.  55, 

1831  ;  not  of  Leach,  1 8 19,  or  of  Lea,  1838. 
Perlaiitati-r  ^c\\\\w\.,  Essai,  p.   107,  +  .Iviiiila,  p.  136,   1817. 
Aiionica  Oken,  Handb.  d.  Zool.,  1815  ;   Naturg.  fiir  Schulen,  p.  652,   1821. 

The  present  group  was  called  Margaritifera  by  J.  Woodward  in  1728,  a 
name  long  antedating  Klein's  Avicula,  but  not  introduced  into  binomial  no- 
menclature until  after  the  publication  of  I'lcria  by  Scopoli.  Tlie  Tertiary  and 
recent  forms  include  the  following  subgenera : 

Ptcria  s.  s.     Type  Mytilus  liiru7ido  Linne. 

Margaritifera  Ilumjjhrcy.     Type  M.  inargarifcrus  Linne. 

FJcctroma  Stoliczka.     Type  Avicula  sinaragdina  Reeve. 

Of  these  the  latter  may  be  represented  in  the  recent  fauna  of  tiie  Antilles 
by  Avicula  Candcaua  Orb.,  whicii  seems  to  owe  its  cJiaracters  to  commensalisni 
witii    sponges ;    Margaritifera   is   represented   by   the  Antiliean   pearl-oyster, 
M.  radiata  Leach,  but,  curiously  enough,  neither  is  known  as  an  American  ' 
Tertiary  fossil. 

Of  typical  Pteria  tiiere  arc  but  few  in  our  Tertiary,  and  these  are  often 
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representctl  by  very  imperfect  material.  In  tlie  Eocene  of  New  Jersey,  Con- 
rad lias  found  an  unrecognizable  internal  cast  to  which  he  has  given  the  name 
>f  J',  aiiiiosn.  It  is  regarded  as  a  Gastropod  fragment.  A  well-established 
species  is  /'.  liiiiiila  Conrad  (+  claiborncnsis  Lea,  and  li-is^oiui  Conr.  noii 
Lam.)  from  the  Claiborne  sands.  The  Oligocene  of  Vicksburg  has  furnished 
the  P.  argciiUa  Conr.,  that  of  St.  Domingo  and  Bowden,  Jamaica,  the  /'. 
inoriiata  of  Gabb,  the  Miocene  of  Virginia,  the  P.  midtangula  of  H.  C.  Lea. 
\\\  unnamed  species  has  been  observed  in  the  Midway  stage  of  the  Eocene 
of  Georgia  by  Professor  G.  D.  Harris.  De  Gregorio  has  named  an  unrecog- 
nizable fragment  from  Claiborne  Avicula  caniiacrassa,  but  there  is  nothing  to 
indicate  any  distinctive  specific  characters  in  it.  Cossmann,  after  the  ex- 
amination of  a  full  series,  unites  it  to  A.  claiboriiensis. 

Pteria  argentea  Conrad. 

Ai'kula  argfttlca  Conr.,  Journ.  .-Vcad.  Nat.  .Sci.,  2d  .Ser.,  i.,  p.  126,  pi.   12,  fig.   10,    KS48; 
Proc.  Acad.  Nat.  Sci.  I'hila.,  iii.,  p.  295,   1847. 

Lower  Oligocene  of  Vicksburg,  Mississippi ;  Conrad. 

Pteria   (argentea  var.  ?)   chipolana   Dall. 

Upper  Oligocene  of  the  Chipola  beds  on  the  Chipola  River,  the  lower 
bed  at  Alum  Bluff,  etc.,  Calhoun  County,  Florida;  Burns  and  Dall. 

Small,  with  a  straight  hinge-line  and  narrow,  deep  ligamentary  sulcus,  the 
right  valve  with  a  small,  well-marked  cardinal  tooth  fitting  into  a  small  pit  in 
the  opposite  valve;  anterior  wing  short,  small,  with  a  narrow  b\'ssal  sinus 
marked  on  the  auricle  by  a  short  groove,  external  surface  smooth,  the  posterior 
wing  feebly  set  off;  valves  rather  compressed,  none  of  the  valves  e.xceeding 
twenty-five  millimetres  in  length. 

It  is  probable  that  this  represents  a  species  distinct  from  that  of  Vicks- 
burg, but  the  material  in  my  possession  is  insufificient  to  determine  the  question, 
but  the  type  of  P.  argentea  shows  little  trace  of  a  byssal  sinus  and  is  more 
inequilateral  than  our  shell. 

Pteria  multangula  H.  C.  Lea. 
Avhiila  inultam^iila  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  ix.,  p.  245,  ]>!.  35,  fi^.  ji,   '845. 

Miocene  of  Petersburg,  \'irginia.  Lea;  and  of  the  upper  bed  at  Alum 
Bluff,  Floiida,  Burns. 
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This  species,  from  the  fragments,  should  reacli  a  C(insicierablc  size.  Lea's 
type  was  a  vcrj-  small  shell.  The  beaks  are  less  prominent  than  in  /'.  ai\s;ciilea, 
the  byssal  sinus  is  obsolete  or  feeble,  the  right  valve  has  a  marked  semilunar 
pit  apparently  to  receive  a  tooth  from  the  opposite  valve ;  the  surface  appears 
to  be  more  or  less  lamellose  in  the  adult. 

Pteria  colymbus  I5nllcii. 

Phulada  colymlnis  rxilten,  Miis.  Iioltenian.,  p.  167,   1798;   Chcmn.,  Conrli.  C'nli.,  \iii.,  p. 

141,  pi.  81,  fig.  723,   1785  ;   Murch,  Cat.  Yoldi,  ii.,  p.  53,   1851. 
Aviciila  atlatitica  Lam.  {t-x par/,),  An.  s.  \\-\-\..,  \  i.,   1,  p.   148,   1819. 
A7'i<i//a /i/nint/i)  GmcVin,  Syst.  Nat.,  ]>.  3357,   1792,  rx  part,-,  non  IJnltcn. 
Avicula  alitco  Phil.,  Zcitschr.  f.  Mai.,  vi.,  p.  20,   1850. 

A't'icula  chloris  Phil.,  Zcitschr.  f.  Mai.,  viii.,  p.  54,   1853. 

Avicula  macroptera  Beau,  Jouni.  dc  Conchyl.,   ii.,   \>.  426,    1851  ;   Krcbs,   Cat.,  p.  \y.. 

1864,  not  of  Reeve. 
Avicula  coimnunis  Krcbs,  Cat.,  p.  131,   1864,  nut  of  l.ani. 
A'l'icula  hcieroptera  Krcbs,  Cat.,  p.  131,   1864,  not  of  Kcc\(.-. 
Avicu/a  p/cria  Krebs,  Cat.,  p.  131,  1864,  not  of  Scopoli. 
Avicula  allanlica  Holmes,  P.-Pl.  Fos.  S.  Car.,  p.  14,  pi.  3,  fig.  i,   1858. 
A-t'icula  liirundo  .Say  ct  a/.,  non  ISoltcn. 

Pliocene  of  the  Caloosahatchie  beds,  sotith  h'lorida,  Dall ;  Post  Pliocene 
of  Abbapoola  and  John's  Island,  South  Carolina,  Holmes;  recent  on  the 
southeastern  coast  of  the  United  States  and  in  the  West  Indies  in  shall<iw 
water. 

Pteria  hirundo  lioltcn. 

Mylilus  liirundo  Linnc,  Syst.  Nat.,  xii.,  p.  I  i  59,   1766,  ex  parte. 

Pinctada  hirundo  Bolten,  Mus.  Boltcnian.,  p.   167,   1798;   Chcmn..   Conch.  I'.ib.,  \iii,,  p. 

142,  pi.  81,.  fig.  725. 

Ai'icula  tarcniina  Lam.,  An.  s.  Vert.,  \i.,  i,  p.  148,  1819. 

Mediterranean. 

Pteria  hirundo  var.  vitrea  Rce\c. 

?  ylvicu/a  sirix  Phil.,  Zcitschr.  f.  Mai.,  vi.,  p.  22,  1850;  (on  Sargasso.) 

A'l'icula  vitrea  Reeve,  Conch.  Icon.,  Avicula,  pi.    18,  fig.  68,  1S57  ;  (West  Indies.) 

Avicula  hirundo  var.  nilida  Vcrrill,  List  Kish  Com.  Moll.,  p.  281,  1884. 

Post  Pliocene  of  the  West  Indies  and  Costa  Rica;  recent,  on  the  south- 
eastern coast  of  the  United  .States  and  in  the  West  Indies  in  rather  deep 
water. 
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Superfamily  OSTRACEA. 
Family  OSTREID/E. 

Genus  OSTREA  (I<.)  Lamarck. 

Type  Ostrca  cdti/is  Linnc. 

Tlie  genus  Ostrca,  as  restricted  by  Lamarck  and  represented  in  our 
Tortiaries,  comprises  several  conchological  groups.  The  typical  Ostrca, 
which  is  moncecious,  producing  large  embr\-os  which  are  incubated  for  a 
considerable  period  in  the  parental  gill-lamina;,  is  not  known  to  occur  in 
America.  Our  common  oysters  belong  to  a  group  characterized  by  being 
diurcious  and  discharging  the  seminal  products  directK"  into  tiie  water,  which 
must  take  the  name  of  Crassostrea  Sacco.*  This  is  typified  by  Ostrca  vir- 
ginica  Gmel.  and  rejiresented  in  the  present  European  fauna  by  Ostrea  angii- 
lata  Lam.,  known  there  as  the  Portuguese  oyster.  It  being  impracticable  to 
determine  the  affinities  of  the  fossil  oysters  with  relation  to  these  two  sub- 
genera, they  will  be  considered  here  under  the  common  generic  name.  It  is 
not  improbable  that  all  the  American  oysters  belong  to  the  subgenus  Crass- 
ostrea. 

Conchologically,  the  ostrean  element  of  the  American  invertebrate  fauna 
presents  three  types  which  exist  in  the  present  fauna  and  may  be  traced 
througiiout  the  Tertiary,  their  outlines  becoming  less  sharp  as  we  recede  in 
time.  In  the  Eocene  a  fourth  group  may  be  added  which  seems  to  have  left 
no  descendants. 

Subgenus  Crassostrea  {Szcco,  emend.)  Dall  (^  Gigaiitostrca  Sacco,  1897). 
X'alves  discrepant,  the  upper  \'alve  smoother,  the  lower  valve  coarsely  and 
irregularly  plicate,  with  the  distal  margins  little  if  at  all  crenulated,  the  hinge- 
margin  not  alatc,  the  apices  straight  or  oblique  but  not  spirally  twisted. 
T}pe  0.  virginica  Gmel.  Eocene  to  recent. 
Section  Cymbulostrea  Sacco,  1897  {Ctibitostrca  Sacco,  1897). 

Shell  with  the  plications  of  the  lower  valve  regular  and  fine,  species 
usually  of  small  size.     Type  O.  cyutbiila  Lamarck.     lu)cenc. 

It  is  a  curious  commentary  on  the  distance  from  nature  attained  by  a 
certain  school  of  .systematists,  that  their  classifications  enable  them  to  put 

*  This  name  has  been  published  since  the  present  revision  was  completed,  and  is  therefore  siib- 
sliliited  for  the  MS.  name  I  had  used.  It  is  to  be  regretted  that  the  diagnosis  offered  by  the  author 
of  Crassostrea  has  no  systematic  value  and  is  even  opposed  to  the  facts. 
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two  oysters  bred  of  the  same  parent  in  different  subgenera,  according  to 
their  growth  in  quiet  water  on  a  pebble,  or  in  running  water  on  a  twig. 

Subgenus  Lopha  Bolten,  1798  [Rastdluni  [Llhvvyd,  1699]  Fischer,  1886; 
^•J/tr/yjt>;//«  Fischer  de  Waldheim,  1807;  Z'tv/</(;«//vv?  Swainson,  1840).  Valves 
similarly  sculptured,  sharply  radially  plicated,  with  their  margins  similarly 
crenulated,  without  alffi ;  their  apices  not  spiral,  the  shell  frequently  arcuate. 
Type  Ostrea  crista-galli  Linne.     Eocene  to  recent. 

Subgenus  Ostrcola  Monterosato,  18S4.  Valves  with  small,  close  radial 
riblets,  less  conspicuous  on  the  upper  valve,  but  ending  on  the  margins  with 
small  crenuL-E,  otherwise  as  in  Crassostrca.  Type  Ostrea  stcntina  Pay- 
reaudeau  ;  ex.  0.  cqucstris  Say.     Eocene  to  recent. 

Subgenus  Gryphaoslrca  Conrad,  1865.  Valves  discrepant,  the  lower 
valve  smooth  or  concentrically  striate,  larger,  with  incurved  apex  ;  hinge-line 
with  a  posterior  and  sometimes  an  anterior  wing ;  upper  \alve  witli  distant 
elevated  concentric  laminae,  flattish  or  concave,  with  short  apex ;  the  margins 
of  the  valves  entire.  Type  Oitrca  siibevcrsa  Conrad  =  0.  mersa  (Mellv.  ?) 
Conrad,  +  ?  (9.  voiiicy  Morton.     Eocene. 

As  we  recede  in  time  the  lines  of  demarcation  between  these  groups 
gradually  fade,  and  yet,  even  in  the  Cretaceous,  species  are  found  which 
illustrate  tliem.  The  oldest  type  is  that  of  Crassostrca.  The  group  called 
Gryphcea  is  connected  by  slow  gradations  with  Ostrea,  but  of  the  species 
which  best  illustrate  Grypluea  none  is  known  from  Tertiary  or  recent  faunas. 
Exogyra  is  a  clearly  distinct  genus  when  confined  to  species  with  the  typical 
characters.  The  subgenus  Grypliccostrca  Conrad  was  founded  on  an  Eocene 
shell  closely  resembling  a  French  Eocene  .species  (cf  Smithsonian  Checklist 
Inv.  Fos. ;  Eocene,  by  T.  A.  Conrad,  p.  n,  1866)  and  hardly  distinct  from 
the  Cretaceous  Ostrea  vomer  Morton. 

Subgenus  GRYPH^A  Lamarck. 
(irypliica  Lam.,  Syst.,  An.  s.  V'ert.,  p.  398,  1801,  ex  pari c. 
Grypluea  Rose,  Hist.  Nat.  Coc|.,  ii.,  p.  307,  pi.  15,  li;,'.  i,   1802  ;   Roissj ,  I  li^t.  Nat.  Moll., 

vi.,  p.  202,  1S05  ;   Cmier,  Rcgne  An.,  ii.,  p.  459  ;   WoocKvard,  Man.,  ]).  255,  1851. 
iiryp/ueii  (sp.)  I.am.,  Hist.  \n.  s.  Vert.,  \i.,  p.  197,  1819;   Fisclicr,  Man.  du  Cnnilnl.,  p 

927,  1886. 
Gryp/iaa  A.  Blainville,  Man.  de  Mai.,  p.  522,  1825. 

Pycnodonta  F.  de  Waldh.,  Bull.  Mosc,  viii.,  1835.     (6".  vesiculnris  l.ani.i 
Type   Grypluea  arcuata  Lam.,   Enc.   Mctli.,    pi.    189,    figs,    i,    2  ;    not   (,ryp/uea  Sacco, 

Moll.  Tcrz.  Piem.,  xxiii.,  p.  21,  1897. 
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.\lthoiii;h  there  are  no  true  Gr)'pli;L'as  in  our  Tertiaiy,  the  t^eneral  con- 
fusion in  the  literature  in  reganl  to  the  tyjje  of  this  t^roup,  and  its  bearing 
on  the  nomenclature  of  the  j;enus  Ostrca  seem  to  make  it  desirable  to  clear 
up  tlie  s)non}-my. 

Gryplicea  was  described  as  a  genus  by  Lamarck  in  1801,  no  type  being 
selected,  but  a  number  of  species  cited,  part  of  which  had  been  figured  in 
other  works,  to  which  figures  Lamarck  applied  names ;  others  were  unde- 
scribed,  and  these  names  were,  of  course,  iioiiiiiia  iiiida  until  such  time  as 
they  might  be  habilitated.  The  figures  to  which  Lamarck  ga\e  names  were  to 
be  found  in  the  Encyclopedic  Methodique  of  Bruguiere,  pi.  189;  Bourget, 
Mem.  hist.  nat.  petr.,  pi.  14,  15  ;  and  Knorr,  Naturg.  Verst.,  ii.,  part  i,  pi.  20, 
fxD,  and  62.  The  first  two  columns  of  the  following  table  show  the  original 
nomenclature  of  Lamarck  and  the  figures  upon  which  it  was  based.  The 
names  opposite  the  first  in  the  third  column  show  the  equivalent  names,  and 
the  fourth  column  references  for  the  same  fossils,  used  by  Lamarck  in  1S19 
when  the  manuscript  species  of  the  first  list  were  first  described.  Only  one 
reference  is  given  in  the  second  column  for  each  of  the  first  list  of  names,  and 
preference  has  been  gi\-en  to  the  plate  of  the  luicyclopedie,  which  has  by  far 
the  most  recognizable  figures. 


Lamarck,  z8oi. 


Authority. 


Lamarck,  i8ig. 


No.  Page. 


>/.  aiij^ii/ata  Lam |           MS.               G.  aiii,ni/ii/a  Lam i,  198 

(/'.  suborhiciilata  Lam '     Enc,  f.  34.         G.  coliiniba  Lam 1  2,  19S 

G.  cyiiihitla  Lam Kn.,  pi.  20,  f.  7.  :  G.  lymhiitm  Lam '  3,  198 

G.  arciia/a  Lam Enc,  f.  i,  2.       G.  nnuata  Lam :  4,  19S 

G.  africana  Lam |   Enc,  f.  5,  6.       Ij.  sccitiuia  Lam '  5,  199 

G.carinata  Lam ;I5.  15,  f.  89,  90.  I  G.  pUcata  Lam 8,  199 

G.  latissiiiHi  Lam B.  14,  f.  84,  85.  1  G.  /alissiina  Lam j  7,  199 

C.  dcprcsm  Lam ^LS.            li  G.  silicca  Lam 1  12,  200 

iingtis/iita  Lam MS.            ,[  G.  ai/i^i/sla  Lam lo,  200 


As  Lamarck  selected  no  type,  the  type  must  be  sought  from  the  first 
reviser.  This  was  Bosc,  in  the  following  year,  who  cites  the  described  species 
and  figures  as  an  example  the  (i.  arcuata,  which  he  refers  to  the  Anoiiiia 
gryphus  of  Linne. 

The  next  author  to  treat  the  group  was  Roissy,  who  cites  as  examples 
G,  suborbiculata  and  G.  arcuata,  and  figures  the  latter  to  illustrate  the  genus. 
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He  mentions  that  the   G.  angulata  was  still  (1805)  undcscribcd,  and  that  it 
was  not  even  known  in  what  collection  it  then  was.     Cuvier  follows  in  1817, 
and  gives  a  diagnosis  of  the  genus  and  refers  for  illustration  to  plate  189  of 
the  Encyclopedie,  figures    i   and  2  of  which  were  originally  named  by  La-   ; 
marck  G.  arcuata.  ' 

It  is  certain  that  an  undescribed  species  cannot  be  accepted  as  a  type,  and 
the  type  must  be  selected  from  the  described  species  of  the  original  list  accord- 
ing to  the  rules  of  nomenclature.     It  would  seem  from  the  above  notes  that  ,, 
this  type  must  be  the  G.  arcuata  or,  if  they  arc  identical,  the  G.  gryphus  (L.),  \ 
from  which  the  genus  derived  its  name. 

In  1 8 19  Lamarck  describes  the  genus  again  and  gives  a  longer  list  of 
species,  in  which  for  the  first  time  G.  angulata  is  described.  In  this  list,  as  f 
the  third  column  of  the  above  table  shows,  ncarlj'  every  one  of  the  species  r 
of  the  original  Hst  hatl  its  name  changed,  for  what  reason  is  unknown;  while 
the  reference  to  Encyclopedie,  plate  189,  figures  i  and  2,  is  transferred  from 
G.  arcuata  to  G.  cymbuitn,  perliaps  by  a  copyist's  error.  To  G.  arcuata  is 
added  as  a  synonym  G.  incurva  Sowerby,  from  the  Miii.  Conch.,  ii,,  p.  21,  pi. 
112,  fig.  I,  1818.  I 

In  his  remarks   Lamarck   states   that   the  group   has  long  been   known 
under  the  name  of  Grypldtcs,  which  is  the  name  Linne  applied  to  his  Anomia  \ 
gryp/ius  \n  the  Museum  Tessinianum,  1753.  I 

III  1825,  in  the  first  section  of  his  Grypluca,  Blainville  cites  as  examples  i 
Lamarck's  G.  cyinbhnn  (Enc.  Mcth.,  pi.  189,  figs,  i,  2)  and  G.  arcuata  Lam.,  I 
which  he  figures  to  illustrate  the  genus.  Woodward  in  1851  cites  G.iucunm  • 
Sby. 

In  spite  of  all  this,  we  find  in  Gray,  Fischer,  Tryon,  Stoliczska,  and  Sacco 
the  assumption  that   G.  angulata  is  Lamarck's  type,  an  opinion  entirely  with-  • 
out  proper  foundation.     Manley  and  .Salter,  from  an  examination  of  Linne's 
type,  refer  it  to  the  G.  obliquata  Sby.     The  relations  of  this  to  the  G.  arcuata 
I  am  unable  to  determine,  and  therefore  retain  the  specific  name  of  Lamarck.    1 

It  is  |)erhaps  fortunate  that   G.  angulata  is  not  the  type  of  Gryplicea,zs  • 
anatomical   and   embryological   investigation    has  shown   that   this  species  is 
simply  an  oyster  of  the  same  type  as   0.  virginica,  and  has  only  a  slightly 
twisted  beak  to  connect  it  with  the  fossils  properly  called  Grypluna.     This 
fact  was  recognized  by  Sowerby  as  soon  as  he  became  accjuainted  with  the  1 
species,  and  is  now  beyond  question. 

The  characters  of  this  group  can  haidly  be  hekl  to  be  generic,  iniless  by 
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tliosc  who  are  disposctl  to  make  a  gciuis  of  every  well-dcfinetl  species.     In 
allowing  it  even  a  subgeneric  place  I  feel  that  I  am  giving  it  more  tlian  its 
.  iiist  rank,  in  view  of  its  very  feeble  distinctive  characters. 

Origin  of  the  Mitt  alio  ns  of  Ostrca. 

The  oysters   are   a   proverbially   difficult    group,   owing   partly  to   their 

li  adherent  situs  and  parti)'  to  the  fact  that  they  have  not  hitherto  been  studied 

;  with  regard  to  the  direct  influence  of  the  environment  on  individual  specimens. 

1  That  this  is  \ery  great  I  have  convinced  myself  from  a  prolonged  study  of  a 

multitude  of  specimens  of  0.  virgi)iica  of  which  the  provenance  was  known, 

and  of  many  hundred  specimens  of  our  Tertiary  species,  which  usually  show 

jfrom  the  character  of  the  scar  of  attachment  something  of  the  circumstances 

\  in  which  they  grew.     The  conclusions  to  which  I  have  been  led  by  this  study 

i  may  be  regarded  as  in  part  provisional,  but  in  the  main  highly  probable,  and 

;is  furnishing  a  first  contribution  to  the  sort  of  study  which  is  essential  if 

we  would  understand  the  processes  of  nature  through  which  these  animals 

acquire  their  most  conspicuous  external  characters.     They  may  be  regarded 

I-'  especially  applicable  to  the  Crassostrea  group. 

Leaving  out  of  account  the  nepionic  characters,  the  characteristics  of  the 

adult  shell  may  be  summarized  and  derived  as  follows  :  The  most  permanent 

characters  of  the  shell,  and  the  best,  if  not  infallible,  guide  to  specific  recog- 

1  nition  among  the  puzzling  mutations  a  large  series  presents,  are  the  form  of 

iie  hinge-margin,  the  minute  sculpture  of  the  superficial  layer  of  the  shell 

I'ten  denuded  in  otherwise  perfect  fossils),  and  the  sculpture  of  the  valve- 

iiKirgins  near  the  hinge  and  on  each  side  of  it.     While  not  invariable  in  all 

i  specimens,  these  characters,  taken  together,  will   usually  enable  one  to  refer 

\  the  individual  to  its  proper  place. 

The  characteristics  due  to  situs  may  be  partially  summarized  as  follows  : 
When  a  specimen  grows  in  still  water  it  tends  to  assume  a  more  rounded  or 
Ijroaiior  form,  like  a  solitary  tree  compared  with  its  relatives  in  a  crowded 
rove.  When  it  grows  in  a  tideway  or  strong  current  the  valves  become 
urow  and  elongated,  usually  also  quite  straight.  Specimens  which  have 
been  removed  from  one  situs  to  the  other  will  immediately  alter  their  mode 
of  growth,  so  that  these  facts  may  be  taken  as  established.  When  specimens 
ire  crowded  together  on  a  reef,  the  elongated  form  is  necessitated  by  the 
>truggle  for  existence,  but,  instead  of  the  shells  being  straight,  they  will  be 
irregular,  and  more  or  less  compressed  laterally.     When  the  reef  is  dry  at 
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low  stages  of  the  tide,  the  lower  shell  tends  to  become  deeper,  probably  from 
the  need  of  retaining  more  water  during  the  dry  period.     Such  oysters  are 
the  so-called  "raccoon  oysters,"  a  name  which  they  get  from  the  visits  of 
that  animal  at  low  water  to  feed  upon  them.    The  so-called  "  raccoon  oysters"  1 
figured  in  Dr.  C.  A.  White's  Review  of  the   Ostrcidce  (Ann.  Rep.  U.  S.  Geol.  1 
Survey,  1883,  pi.  81-2)  are  not  the  reef  oysters  which  first  acquired  this  name, 
but  deep-water  specimens  which  had   grown  in  a  place   where  they  were  j| 
subjected  to  current  action.      When  an  oyster  grows  in   clean   water  on  a  1 
pebble  or  shell,  which  raises  it  slightly  above   the   bottom   level,  the  lower 
valve  is  usually  deep  and  more  or  less  sharply  radially  ribbed,  acquiring  thus 
a  strength  which   is  not  needed  when  the  attachment   is  to  a  perfectly  flat 
surface  which  acts  as  a  shield  on  that  side  of  the  shell.     Perhaps  for  the  same 
reason  oysters  which  lie  on  a  muddy  bottom  with  only  part  of  the  valves 
above  the  surface  of  the  ooze  are  less  commonly  ribbed.     When  the  oyster 
grows  to  a  twig,  vertical  mangrove  root,  or  stem  of  a  Gorgonian,  it  manifests 
a  tendency  to  spread  laterally  near  the  hinge,  to  turn  in  such  a  way  as  to 
bring  the  distal  margin  of  the  valves  uppermost,  and  the  attached  valve  is 
usually  rather  deep,  the  cavity  often  extending  under  and  beyond  the  hinge- 
margin  ;  while  the  same  species  on  a  flatfish  surface  will  spread  out  in  oval 
form  with  little  depth  and  no  cavity  under  the  hinge. 

The  average  life  of  the  ordinary  0.  virginica  when  "planted"  for  sale; 
is  about  four  or  five  \"ears.  In  prehistoric  times  when  the  reefs  were  un- 
disturbed the  favored  individual  might  attain  a  much  greater  age;  in  which  ! 
case  the  lower  valve  especially  took  on  excessive  thickness,  and  the  cavity 
of  the  shell  often  became  considerably  elongated  and  somewhat  hourglass- 
shaped,  as  in  0.  contracta  Conr.,  whose  characters  in  typical  specimens  arc 
distinctly  senile,  while  younger  specimens  of  the  same  species  have  the  normal 
form. 

In  the  hinge  of  the  oyster  the  resilium  occupies  the  central  ridge,  while 
the  ligament  covers  the  edge  of  the  depressions  on  cacJi  side  of  that  ridge. 
The  form  and  relative  position  of  the  muscular  scar  of  the  adductor  is  within 
certain  limits  a  useful  character,  but  its  depression  below  the  general  interior 
surface  of  the  valve  or  its  occasional  elevation  above  it,  as  in  PUcatuIa,  is  of 
no  systematic  value,  being  merely  a  corollary  of  the  rate  of  growth  from  ; 
tlic  various  secreting  surfaces.  The  habit  of  rapid  growth,  causing  a  vesicular 
character  of  the  shell  substance,  is  more  jironounced  in  some  species  than  in  | 
others,  and  in  some  specimens  of  a  species  than   in   others;  it  is  rarely  the  I 
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case  that  tliis  habit  (as  in  0.  pcirrassa  Conr.)  has  attained  a  constancy  cntitlinL,^ 
it  to  s\-stematic  significance. 

Having  thus  pointed  out  some  of  the  features  which  are  h'able  to  mislead 
tiie  student  in  estimating  specific  values,  we  may  proceed  to  consider  the 
species  of  our  Tertiar}-. 

Ostrea  crenulimarginata  C.abb. 
O.  civmi/iinargiita/a  Gabb,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  iv.,  p.  398,  pi.  68,  figs. 

40,  41,  i860. 
.'  O.  iii-)itiLiilifcra  Conr,,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  iii.,  p.  330,  pi.  34,  fig.  18, 

1858. 
O.  pyu-ioinprcssirostra  Harris,  Rep.  Ark.  (leol.  Surv.,  ii.,  p.  39,  1894. 
('.  luiiiiilula  .Mdr.,    Rejj.  Cieol.  Surv.   Ala.,    p.  242,   pi.   14,   figs,   i,   2,   pi.   15,    figs.   I,  2, 

1894. 

Midway  stage  of  the  southern  Eocene,  from  the  well  at  Little  Rock, 
Arkansas ;  Prairie  Creek,  Wilcox  County,  Alabama ;  and  the  Chattahoochie 
River,  near  the  mouth  of  Pataula  Creek,  Alabama. 

Conrad's  species  is  described  from  a  specimen  too  young  to  show  its 
specific  characters ;  otherwise  it  is  probably  identical  with  that  of  Gabb. 

Ostrea  pulaskensis  Harris. 
1^.  pulaskiiisis  Harris,  Rep.  Ark.  Geol.  Surv.,  ii.,  p.  40,  pi.  I,  fig.  3,   1894. 

Midway  horizon,  at  various  points  in  Arkansas. 

This  species  is  represented  in  the  collection  by  rather  poorly  preserved 
and  young  material  which  leaves  a  suspicion  that  it  is  extremely  closely  allied 
to  0.  thirsce  Gabb,  though  not  sufficient  to  show  their  identity.  The  valves 
recall  the  lower  valve  of  0.  subevci'sa,  but  have  no  auriculation. 

Ostrea  sellaeforniis  Conrad. 
O.  sclheformis  Conr.,  Fos.  Tert.  Form.,  p.  27,  pi.  13,  fig.  2,  1832  (upper  valve). 
O.  radians  Conr.,  loc.  cit.,  fig.  i  (lower  valve). 
O.  divaricata  Lea,  Contr.  Geol.,  p.  91,  pi.  3,  fig.  70,  1833. 
O.  semihmata  Lea,  op.  cit.,  p.  90,  pi.  3,  fig.  69,  fide  Conrad. 
O.falciformis  Conr.,  Am.  Journ.  Conch.,  i.,  p.  140,  pi.  xi.,  fig.  i,   1865  ;   Troc.  Acad.  Nat. 

Sci.  Phila.  for  1863,  p.  291. 
O.  lingna-feiis  \Vhitfi€[A,  Lam.  Rar.  Clays,  p.  223,  pi.  29,  fig.  1,  1885. 
O. g/aiicot!oidcsWh\X.i.,  loc.  cit.,  fig.  2. 
0.  stillceformis  Qowx.,  Am.  Journ.  Conch.,  i.,  p.  15.   1865  (err.  typogr.). 

Eocene  of  Claiborne,  Alabama ;  Coffeeville,  Alabama  ;  Coggins  Point 
and  City  Point,  James  River,  Virginia. 
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Variet)-  divaricata  Lea,  Choctaw  Bluff,  Alabama;  Natchitoches  Parish, 
Louisiana;  City  Point,  James  River,  \'irgiiiia. 

Variety  perplicata  Dall. 

Eocene,  Caton's  Bluff,  Conecuh  River,  Alabama  ;  L.  C.  Johnson. 

Shell  very  heavy,  arcuate  triangular,  with  coarse,  rounded,  numerous 
divaricating  ribs  (twenty-five  to  forty),  no  auriculation  or  posterior  sinuosity 
of  the  margin  near  the  hinge,  the  upper  valve  extraordinarily  ponderous,  the 
general  form  regular  and  uniform,  the  valve  margins  nearly  or  quite  simple. 

Variety  rvgifcra  Dall. 

Middle  Oligocene  of  the  Chipola  beds  at  Alum  Bluff  and  on  the  Chipola 
River,  Florida,  and  in  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida  ;  Dall 
and  Bums. 

Shell  rather  thin,  irregular,  coarsely  ribbed,  more  or  less  imbricated, 
margin  plicate,  form  tending  to  ovate  or  rounded. 

The  above  varieties  belong  to  the  section  Cyvibulostrca  of  Sacco. 

\ a.riG\.y  pai(ci/>lic(ila  Dall. 

Upper  Oligocene  of  the  Oak  Grove  Sands,  Santa  Rosa  County,  Florida; 
ISurns. 

Shell  fan-shaped  with  acute  beaks,  thin,  with  few  (seven  to  fifteen)  rather 
large,  loosely  imbricated  radial  but  not  divaricating  ribs,  the  scales  more  or 
less  fluted,  thin,  and  elevated;  upper  valve  falcate,  with  concentric  laminae; 
structure  flattish  and  thin. 

This  seems  remarkably  distinct  from  the  others  and  points  towards  such 
species  as  subfalcata  Conrad ;  but  the  whole  series  seems  to  be  a  continuous 
development  from  the  Lower  Eocene  divariaxla  to  the  present  form.  The 
typical  sclltcforviis  appears  to  be  a  merely  local  development,  probably  froin 
some  peculiarity  of  situs  of  the  individuals  concerned.  It  was  some  time 
before  I  could  bring  myself  to  unite  some  of  the  very  distinct  looking  forms 
which  have  been  called  divaricata  with  the  selUeformis  type,  but  careful  study 
of  a  large  series  has  convinced  mc  that  this  is  the  proper  course.  It  would  seem 
as  if  there  must  be  some  especial  reason  for  the  singularly  massive  and  regu- 
lar character  of  the  variety  perplicata,  but  occasional  specimens  of  divaruata, 
verging  on  typical  selUeformis,  exhibit  a  similar  thickening.  Gregorio  adds 
a  variety  vertnilla  and  another  variety  Iceta  for  modifications  of  sculpture. 

Ostrea  alabamiensis  Ixa. 
O.  alahamicnsis  I.ea,  Contr.  (icol.,  |).  yl,  pi.  3,  fig.  71,   11833. 
(].  lingtiacanis  Lea,  op.  cit.,  p.  92,  pi.  3,  fig.  72,  1833. 
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O.  pinceriia  Lea,  op.  a'/.,  p.  92,  pi.  3,  fij;.  73,  1833.      (Misprinted //;/tr/v;, /;7>/(<77/rt,  and 

pinccma  in  \arious  works.) 
O.  cretiuca  Morton  (ex parte),  Syn.  Org.  Rem.,  p.  52,  pi.  ig,  fig.  3,  1S34. 
O.  claibornnisis  {Q.OXVC.  MS.),  Harris,  Bull.  Pal.,  i.,  |)p.  3,  11,  1895. 
'"'.  si-milunala  Lea,  Contr.  Geol.,  p.  90,  pi.  3,  fig.  69,  1833. 

Eocene  of  Claiborne  and  Go.sport,  Alabama ;  Oligoccne  of  Vick.sburg, 
.Mississippi,  and  perhaps  of  Florida  and  California. 

The  reason  why  the  name  scviilunata  was  not  originally  adopted  for  the 
synonymous  oysters  of  Lea  was  partly  on  account  of  a  suspicion  that  the 
type  of  semihniata  was  a  worn,  immature  specimen  of  sellceformis,  and  partly 
because  the  name  is  less  appropriate.  There  is  no  reason  why  the  original 
decision  should  be  changed  at  present. 

The  0.  alaba»iiensis,  when  its  outer  layer  is  preserved,  shows,  as  noted 
by  Cossmann,  fine  radial  grooving,  which  is  usually  lost  with  the  thin  dehis- 
cent coating  referred  to.  The  species  which  is  here  termed  0.  mauricicusis 
would  form  a  direct  continuation  of  the  line  of  the  alabaviiensis,  and  it  is  not 
impossible  that  they  should  be  specifically  united,  but  I  have  never  been  able 
to  obtain  an  absolutely  complete  specimen  of  Gabb's  shell,  so  as  to  see  if 
the  prismatic  layer  agreed.  From  mmiriciensis  to  virginica  the  gap  is  hardly 
noticeable.  The  Californian  oyster  which  has  been  called  0.  Tayloriaita  Gabb 
is  suspiciously  close  to  the  present  series. 

Ostrea  compressirostra  Say. 
O.  comprtssirostra  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  iv.,  p.  132,  pi.  viii.,  fig.  2,  1824. 
'nphaa  mutahilis  Morton,  Journ.  Acad.  Nat.  Sci.  Phila.,  vi.,  p.  81,  pi.  iv.,  fig.  3,  1S28; 
Synops.  Org.  Rem.,  p.  53,  pi.  iv.,  fig.  3,  1834. 
'    iinuosa  Rogers,   Trans.  Am.   Phil.  Soc,  N.  S.,  v.,  p.  340,  1S31,  and  vi.,  pi.  xxvii., 
fig.  I,  1839. 
O.  disptirilis  Conr.,  Medial  Tert.,  p.  51,  pi.  26,  1840. 

".  Tuoiiuyi  Conr.,  Proc.  Acad.  Nat.  Sci.,  ix.,  p.  184,  1865  (not  of  Coquand,  1869,  Mon. 
Ostr.,  p.  68). 
'  pandiformis  AUlr.,  Journ.  Cin.  Soc.  Nat.  Hist.,  p.  79,  18S7,  as  of  Gabb,  Proc.  .Acad. 

Nat.  Sci.  Phila.  for  1861,  p.  32S,  1862. 
Kavencliana  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  C,  p.  21,  pi.  6,  fig.  1.   iS;;      iLnr.. 

Proc.  Acad.  Nat.  Sci.  Phila.  for  1863,  p.  582. 
><//ovaiina  Conr.,  Bull.  Nat.  Inst.,  ii.,  p.  172,  1842,  not  of  Lamarck. 

Eocene :  of  Piscataway  Creek,  Upper  Marlboro,  and  Lcland,  Prince 
George  County,  Maryland  ;  lower  bed  Aquia  Creek,  of  Evergreen,  Glostcr 
Citv,  City  Point,  and  Coggins   Point,  Virijinia  ;  also  on  the  Eastern  Shore  of 
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Virginia,  Fort  Washington,  Virginia,  in  tlie  Nortli  Carolina  ]'",occnc,  and  tliat 
of  Bell's  Landing,  Alabama;  a  variety  alcpidota,  without  raised  lamellae 
externally  but  with  radial  grooves,  is  noted  from  Aquia  Creek  and  the  South 
Carolina  Eocene. 

Oligoccne :  of  the  lower  bed  at  Alum  Bluff,  Florida. 

Miocene:  of  the  upper  bed  at  Alum  Bluff,  Florida  ;  of  Gro\c,  St.  Tlionias, 
Cooper  Ri\'er,  and  Darlington,  South  Carolina;  Snow  Ilill  and  Duplin 
County,  North  Carolina ;  Grove  Wharf,  James  River,  and  the  Nanseniontl 
River,  near  Suffolk,  Virginia,  and  Imlaytown,  New  Jersey. 

Pliocene:  of  Peace  Creek,  near  Arcadia,  Florida? 

This  well-known  shell,  though  not  e.\ccptionally  variable,  has  had  many 
names.  A  specimen  of  Grypluea  mutabilis  Mort.,  given  by  Dr.  Morton  to 
Dr.  Lea  and  agreeing  precisely  with  Morton's  figure  and  description,  is  simply 
a  somewhat  worn,  smoothish  specimen  of  this  species.  There  is  little  or  no 
uncertainty  about  the  other  synonymes. 

It  is  first  distinctly  noted  in  tlie  upper  bed  at  Bell's  Landing,  Alabama, 
in  the  Chickasavvan  series,  whence  it  occurs  through  the  Eocene,  Oligocene, 
Lower  and  Upper  Miocene,  and  even,  if  one  or  two  rather  poor  specimens 
can  be  referred  to  it,  in  the  Pliocene  sands  of  south  Florida.  These  last  may 
be  Miocene  redeposited.  The  specimens  fiom  Virginia  which  grew  under 
advantageous  circumstances  are  often  widely  alate  with  much  elevated, 
elegantly  fluted  concentric  lamellae.  The  average  specimen,  however,  has 
much  less  prominent  ala:  and  imbrications.  Comi)arati\'cly  smooth  specimens 
are  very  close  to  0.  trigonalis. 

Ostrea  thlrsae  (".aljb. 
Gryphcpa  thirscc  (kibb,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1861,  p.  329. 

Ostrea  thirui-  Hcilprin,  Ann.  Rep.  U.  S.  (leol.  Suiv.  for  1883,  p.  311,  pi.  63,  fij^s.  4,  5,  6, 
1884. 

Eocene  of  the  lower  Chickasawan  series  at  Nanafilia  l?hiff,  Tombigbce 
River,  and  at  P^ufaula,  Alabama. 

This  appears  to  be  a  well-marked  species,  smooth  with  hariUy  any 
tendency  to  plication,  almost  nauliloid  in  form,  and  belonging  to  the  .same 
group  as  the  next  species. 

Ostrea  Johnsoni  .Aldric  li. 
O.Johnsoiii  Mdr.,  (ieol.  Siirv.  Ala.,  liiill,  p.  41,  pi.  6,  il^r.  6.   1886. 

Lower  Claibornian  Ivicene  of  the  Moincic  Count)-,  Al.ibam.i,  calcareous 
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isand  bod;    Claiborne,   Lisbon,  and   Newton,  Alabama,  and  at  Caton's  ]51iiff, 
Conecuh  River,  Alabama. 
{  Tliis   is  an   excellent   species  with   a   few  strong   plications,  makintr   tin,- 

(  valves  claw-like;  otherwise  close  to  0.  tliirsa. 

Ostrea  (Gryphaeostrea)  subeversa  Connid. 
\  Grypliteostrca    subciursa    Conr.,   Am.  Journ.   Conch.,   i,   p.   15,   1865;    Chcckl.   Iin.    Fos. 
Eocene,  p.  33,  1866. 
\f>/iosfrta  f't't-rsa  (Deshayes)  Conr.,  Checkl.  hiv.  Fos.  Eocene,  p.  3,  1866. 
Ostrea  nursa  (Mellv.)   Heilprin,   .\nn.   Rep.   U.  S.  Geol.  Surv.  for  1883,   p.  310,   pi.  64, 
1  figs.  5-8,  18S4. 

t^rypluea  vo/ncr  Morton,  Synops.  Org.  Rem.,    p.  54,   pi.  i\.,  tig.  5,   1S34;  not  in  Jours. 
.Acad.  Nat.  Sci.  Phila.,  vi.,  pi.  v.,  figs  1-3,  1S28. 

Osirca  latt-ralis  Nilsson,  Petr.  Suec,  p.  29,  pi.  7,  figs.  7,  10,  1827,  and  Giypluvi-i  mn- 
alhiilata  Sby.,  Min.  Conch.,  pi.  26,  fig.  i,  18 12  (as  C/iaina). 

?  Cretaceous  of  the  lower  Greensand  antl  upward  in  New  Jersey,  espe- 
cially near  New  Egypt. 

Eocene  of  Upper  Marlboro',  Mnr)-land,  Conrad  ;  Jacksonian  Eocene  of 
Fail  Post-Office,  and  the  Zeuglodon  bed  at  Cocoa  Post-Office,  Choctaw 
County,  Alabama. 

This  species  is  worth  more  thorough  study  by  some  one  familiar  with 
the  Cretaceous  forms  of  both  Europe  and  America.  Its  relations  are  merely 
indicated  by  the  above  synonymy. 

Ostrea  trigonalis  Conrad. 
■   Ostrm  trii^oihi/is  Conr.,  Proc.  .Xcad.   .Nat.  Sci.   I'hila.,   vii.,   p.   259,    1S55  ;   Wailes,   Geol. 
Miss.,   p.   289,    pi.   xiv.,    fig.    10  (bad),   1854;    Lcsucur,  Walnut   Hills  Fos.,    pi.  4.    fig. 
17,  pl.  5,  fig.  I.  1829. 
I   ?  O.  Altiuoodii,  (;abb,  Pal.  Cal.,  ii.,  pp.  33,   106,  ])1.  10,  fig.  58,  pl.  11,  fig.  <fib.  1869. 
.'  0.  suhjccta  Conr.,  Pac.  R.  R.  Rep.,  vii.,  pt.  1,  p.  193,  pl.  2,  fig.  3,   1857.     (Young  shell.) 

Upper  (Jacksonian)  Eocene  of  Jackson,  Mississippi;  P'ail  Post-Office  and 
Cocoa  Post-Office,  Choctaw  County,  Alabama  ;  Turks  Cave,  Alabama;  Hinds 
County,  Mississippi ;  Creole  Bluff,  Grant  Parish,  Louisiana. 

Lower  Oligocene  (Vicksburgian)  of  Vicksburg,  Mississippi;  Upper  Oli- 
gocene  of  White  Beach,  Little  Sarasota  Ba)-,  Florida,  and  Oak  Grove,  Santa 
Rosa  County,  Florida. 

Miocene  of  Greensboro',  Clioptank  River,  Maryland ;  Edgecombe 
County,  North  Carolina. 
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Pliocene  of  Peace  Creek,  near  Arcadia,  and  Alligator  Creek,  P'lorida. 

The  original  figure  of  Conrad  is  verj^  poor.  The  species  is  widespread 
and  recognized  by  its  flat  upper  valve,  few-ribbed  lower  valve,  straight  hinge- 
line,  flat  hinge-area,  with  excavated  central  channel  and  the  peculiar  vermicular 
sculpture  of  the  submargin  on  each  side  near  the  hinge-line.  It  is  not  im- 
probable that  0.  pcrcrassa  Conrad  is  a  peculiar  local  race  of  this  species  and 
that  0.  Mortoni  Gabb  and  0.  vickshirgcnsis  Conrad  are  young  pebble-grown 
shells  of  the  same  species  as  the  large,  well-grown  specimens  which  I  regard 
as  normal  trigoiialis.  The  differences  are,  however,  so  marked  that  it  is 
probably  best  to  keep  them  separate  for  the  present,  until  more  is  known. 
0.  suhtngonalis  of  Evans  and  Shumard  is  a  Cretaceous  species.  Varieties  of 
O.  compressiroslra  approach  very  closcl}-  to  this  species. 

Ostrea  vicksburgensis  Conrad. 
O.  -Likksburgcnsis  Conrad,   I'roc.  Acad.  Nat.  Sci.  Phila.,   iii.,   p.  296,   1848;  Jmiiii.  .\cacl. 

Nat.  Sci.,  2d  Ser.,  i.,  p.  126.  pi.  13,  figs.  5,  37,   1848. 
O.  panda  Morton,  Syn.  Org.  Rem.,  p.  51  {ex  parti-),  pi.  19,  fig.  10,  1834. 
O.  Mor/oni  Gci\ib,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  329,  1861. 

Jacksonian  Eocene  of  Fail  Post-Office  and  Cocoa  Post-Office,  Choctaw 
County,  Alabama;  Eocene  of  South  Carolina  and  Clarksvillc,  Alabama; 
Vick.sburgian  Oligocene  of  Vicksburg,  Mississippi ;  Burns  and  Johnson. 

As  previously  noted,  this  species  is  probably  an  offshoot  of  0.  trigoiialis. 
The  Vicksburg  type  differs  from  the  Jacksonian  only  in  having  the  ribs  less 
imbricated  and  more  rounded,  a  distinction  which  is  not  constant. 

Ostrea  falco  Dall. 
Plate  30,  Figures  4,  ii. 
O.  faho  Dall,  Pioc.  U.  S.  Nat.  Mus.,  xviii.,  p.  22,  1895. 

Jacksonian  Eocene  of  Cocoa  Post-Officc,  Choctaw  Count}',  Alabama,  in 
the  Zeuglodon  bed  ;  Burns  and  Schuchert. 

This  remarkably  distinct  .species  is  well  cliaracterized  by  its  cellular  lower 
valve,  radiately  .striate,  flat,  arcuate,  and  hooked  upper  valve,  and  the  slnmg 
denticulations  of  the  submargin.  Held  horizontally,  the  profile  of  llu-  upper 
valve  is  remarkably  like  that  of  the  head  of  a  raptorial  liinl,  and  tiiis  f.nin  is 
exceptionally  constant. 

Ostrea  podagrina  !);ill. 
Plate  30,  Ficukivs  5,  (>. 
O.  podagrina  Uall,  Proc.  U.  S.  Nat.  Mus.,  xviii.,  p.  22,   1895. 
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Upper  Eocene  of  the  west  bank  of  the  Suwanee  River,  near  the  Sulphur 
Sprint^,  Florida;  EUhidge. 

This  singular  species  differs  from  0.  pcrcrassa  and  heavy  specimens  of 
'  Irigonalis  in  its  few  strong  plications  and  the  rounded  lateral  portions  of 
the  hijige-area,  which  in  the  above-mentioned  species  are  conspicuousl)'  flat. 

Ostrea  percrassa  Conrad, 
'.  f'liuiisstt  Cunr.,  Fos.  Med.  Tc-rl.,   p.   50,   pi.   25,   fi^i;.   I,  1S40;   Proc.  Acad.   Nat.  Sci. 
I'hila.,  .\iv.,  p.  5S2. 

?  Kocene  of  Wood's  Bluff,  Alabama,  and  near  Lawrence,  Mississi[)pi ;  L. 
C.  Johnson  (van  sylvccntpis  Harr.). 

IMioccnc  of  Stow  Creek,  Cumberland  County,  New  Jersey,  Conrad ;  of 
Shiloh  and  Jericho,  New  Jersey,  Burns  ;  of  Magnesia  Spring,  Alachua  Count}-, 
Florida,  Burns. 

This  species  in  its  typical  form  is  of  a  porous  and  vesicular  te.xture,  giving 
the  extremely  thick  shell  a  surprisingly  light  weight. 

Specimens  from  the  southern  Eocene  cited  abo\'e  have  the  same  form 
.md  characteristics,  but  the  usual  dense  and  heavy  shell  of  other  oysters. 
These  latter  might  be  taken  for  exceptionally  thick  and  senile  specimens  of 
0.  trigoiialis,  which  in  that  case  would  figure  as  the  original  stock  of  0. 
percrassa. 

This  completes  the  list  of  positively  Eocene  species ;  the  O.  paiizana 
Conrad  (P.  R.  R.  Rep.,  vii.,  pt.  I,  p.  193,  pi.  2,  fig.  4,  1857  +  0.  pama  Conr. 
(err.  typ.),  1866),  which  was  doubtfully  referred  to  the  Eocene  by  Conrad,  is 
a  pcrfectl}-  unidentifiable  species  described  from  a  worn  and  extremely  obscure 
type  now  in  the  National  Collection,  but  which  probably  belongs  to  a  horizon 
later  than  the  Eocene. 

Ostrea  georgiana  Conrad. 
'   i^eori^iana  Conr,,  Journ.  .\cad.  Nat.  Sci.  Phila.,  ist  Scr.,  vii.,  ]).  156,  1834  ;   Dana,  Man. 

Geol.,  1st  ed.,  p.  Jiy,  fig.  811,   1S63. 
'   lOn/nic/t!  Conr.,  Rep.  Me,x.  P.oiind.,  vol.  i.,  |)t.  ii.,  p.  160,  pi.  iS,  fig.  i,   1857. 
ii/,vi  Conr.,  Proc.  Acad.  Nal.  Sci.  Plfila.,  vi.,  p.   199,    1854;   Pacific  R.  R.  Rep.,  vi., 
p.  72,  pi.  iv.,  fig.  17  <i,  pi.  v.,  fig.   17  </,   1857. 

Oligocene  of  the  lower  bed  at  Vicksburg,  Mississi[)pi,  ami  Choctaw  Bluff 
on  the  Alabama  River,  Alabama;  also  at  Clarksville,  Alabama,  and  Shell 
yiuff,  Savannah  River,  Georgia;  Miocene  of  Oyster  Point,  upper  Rio  Grande, 
near  Roma,  Mexico  ;  Martinez,  California ;  Roberts  Ferry,  near  New  Berne, 
North  Carolina. 
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The  different  names  under  which  this  gigantic  oj'stcr  has  been  known 
are  seen  to  be  foinided  cliiefl}'  on  geographical  reasons  as  soon  as  the  t)'|)es 
are  compared.  The  characters  of  the  shell  are  all  explainable  by  the  effect 
of  age  and  situs,  so  far  as  they  differ  from  one  another.  The  figuring  of  a 
typical  specimen  in  Dana's  Manual  has  generally  been  overlooked.  The 
t)'pical  0.  georgiana  are  the  enormous  senile  specimens  with  shells  ranging 
to  two  feet  long  and  three  or  four  inches  thick.  The  )'oung  and  reall)'  more 
normal  specimens  have  been  overlooked,  though  much  more  abundant,  or 
referred  to  other  species,  chiefly  0.  viiginica,  from  which  they  differ  by  their 
more  elongated,  usually  straight,  deeply  excavated  cardinal  area  and  the 
absence  of  ribbing  on  the  lower  valve  in  most  specimens. 


Ostrea  georgiana,  forma  nornaalis. 

O.  mai/riiensis  Gabb  (ex parti-),  Joiiin.  .Acad.  Nat.  Sci.  Pliila.,  2d  Ser.,  \\.,  p.  376,  pi.  67, 

fig.  26,  i860. 
O.  J}oii>Xt-i>isii  Rcinond,  Proc.   Cal.  Acad.  Sci.,  p.   13,   1S63;  (".abb,  Pab  Cab,  ii.,   p.  33, 

pi.  1 1,  fig.  57,  1869. 
O.  Tayloriajia  Gabb,  Pal.  Cab,  ii.,  p.  34,  pi.  12,  fig.  60,  1869. 

Oligocene  of  Shell  Bluff  Savannah  River,  Georgia;  of  Martin  Station, 
Florida;  White  Sulphur  Spring,  Suwanee  River,  Hamilton  County,  Florida; 
six  miles  southwest  of  Gainesville,  Alachua  County,  Florida;  La  Penotiere's 
"hammock,  near  Orient,  Tampa,  Florida  ;  Nigger  Sink,  Newnansville ;  Devil'.s 
Millhopper,  near  Hawthorne;  Sullivan's  old  field,  Levy  County;  Johnson's 
Sink,  Levy  County;  Magg's  Springs,  Alachua  County;  siiex  beds  of  Ballast 
Point,  Tampa  Bay;  Rock  Bluff,  A])paIachicola  River,  Caliioun  County;  red 
clay  (so  called  Lafayette  formation)  over  the  Oak  Grove  marl,  Santa  Rosa 
County,  Florida,  and  lower  bed  at  House  Creek,  Georgia. 

Lower  Miocene  marl  of  Shiloh  and  Jericho,  Cumberland  Count}',  New 
Jersey,  and  near  Wilmington,  North  Carolina;  Miocene  of  California  and 
New  Mexico. 

It  is  not  unlikely  that  to  tlie  above  s)-non)-m)'  should  be  added  0.  vclcn- 
iniia  Conrad  (a  typograpliical  error  for  Jiclcitiana)  of  the  Mexican  ]5oundary 
Rejjort,   1857,  and   the  unrecognizable    0.  paiif:aiia  and    0.  robusta  Conrad, 

Tiie  0.  Tryoni  Gabb  (1881),  from  the  Miocene  of  Costa  Rica,  appears  to 
be  a  well-characterized  species. 

The  young  O.  georgiana  Conrad  is  the  characteristic  fossil  of  the  Upper 
Oligocene  of  the  Gulf  States  often  found  in  n(}rthern   Florida  scattered  over 
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the  surface  of  the  Vicksburt;;  limestone  from  which  the  Upper  Oh"gocenc  marl 
has  been  dissolved  away.  It  is  the  "  leit  fossil"  of  the  Grand  Gulf  beds, 
thoutjh  not  confined  to  them,  and  occurs  in  the  single  mcagerly  fossiliferous 
bed  below  the  Altamaha  grits.  The  specimens  are  usually  in  poor  condition 
superficially,  ha\ing  the  exterior  and  often  the  interior  vermiculately  eroded. 
It  occurs  but  rarely  in  the  true  Miocene,  where  it  seems  to  become  modified 
,  into  the  early  t)-pe  of  0.  virginica,  which  is  not  improbably  its  direct  de- 
scendant. In  old  Post-Pliocene  beds  or  oyster  reefs  it  is  not  uncommon  to 
find  enormously  thickened  senile  specimens  of  0.  virginica  which  present 
man)-  of  the  features  of  the  Oligocene  O.  gcorgiana. 

Ostrea  haiteusis  Sowerby. 

0.  /lai/aisis  Shy.,  Quart.  Journ.  Geol.  .Soc,  vi.,  p.  53,   1850. 

0.  /lay/fnsis  Gabh,  Trans.  Am.  Phil.  Soc,  1S73,  p.  257. 

0.   Fi'ii/c/i/i  Gabh,  Pal.  Cal.,  ii.,  p.  34,  pi.   11,  fig,  59,  pi.   17,  tig-.  21,  1869. 

'>.  Heermanni  Conr. ,  Proc.  Acad.   Nat.   Sci.   Phila.,  v.,  p.  267,   1853;   Pac.   R.   R.   Rep., 

v.,  p.  326,  1S55. 
'.  -.'isperliiia  Conr.,    Pac.    R.    R.    Rep.,  v.,   p.   325,   pi.   5,   figs.   36-8,    1855  ;  Gabb,  Pal. 

Cal.,  ii.,  p.  107,  1869.     (Young  shell.) 
O.  virginica  Guppy,  Quart.  Journ.  Geol.  Soc,  x.\ii.,  p.  577  ;  not  of  Gmelin. 
0.  virginica  var.  californica  Marcou,  Geol.  N.  Am.,  1858. 

Oligocene  of  Haiti,  of  the  Bowden  marl  of  Jamaica,  of  the  Ciiipola 
beds  of  Calhoun  County,  Florida,  and  of  the  Oak  Grove  marl,  Santa  Rosa 
Count}-,  Florida. 

Miocene  (?)  of  Carrizo  Creek,  Colorado  Desert,  California,  and  of  various 
other  localities  in  California. 

Gabb  recognized  the  identit}-  of  his  0.  Vcatchii  with  the  St.  Domingo 
species,  and  a  comparison  of  Carrizo  Creek  specimens  adds  the  unfigured  0. 
Heermanni  to  the  list  of  synonyms.  The  0.  vespertina  was  described  from 
young  shells  from  the  types  in  the  National  Museum,  and  there  can  be;  no 
question  of  their  identity.  It  is  to  be  discriminated  from  its  associated  0. 
Attivoodi,  which  has  a  smooth  upper  \alve,  b}-  the  fact  that  both  valves  are 
similarly  plicated. 

Ostrea  niegodon  llanloy. 
'   inegoilon  Hanlcy.  P.  Z.  S.,   1845,   p.    106;   Reeve,  Conch.    Icon.,    Ostrea,  pi.  xii.,  fig. 
24  a-b,  187 1. 
};allus  Val.,  Plates  of  the  Voy.  Venus,  Coq.,  pi.  21  (no  text),  1846. 
'  ivrroic/w/V  Gabb,  Pal.  Cal.,  ii.,  p.  35,  pi.   11,  fig.  61,   1869. 
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Oligocenc  of  St.  Doiningo  and  of  the  Bowden  marl,  Jamaica;  Mio- 
cene (?)  of  Cerros  Island,  off  Lower  California ;  Post  Pliocene  of  Lower  Cali- 
fornia.    Recent  in  the  Gulf  of  California  at  Acapiilco  and  southward. 

This  is  one  of  the  types  which  were  exterminated  on  the  east  coast  of 
America  by  the  disturbances  which  united  the  two  continents  and  cut  off 
access  to  both  oceans,  and  which  sur\ived  to  the  present  fauna  on  the  western 
side  of  the  continent  as  united.  It  appears  to  be  rare  in  the  Oliyoccne,  but 
the  type  is  much  older  and  is  represented  in  the  Cretaceous  by  O.  falcaUi 
Morton. 

Ostrea  carolinensis  Connul. 
O.  carolinensis  Qoxiw,  Fos.  Tert.  Form.,  p.  27,  pi.   14,  lig.   i,   1S32. 

Eocene  of  South  Carolina  ? 

Miocene  of  the  Santee  Canal,  South  Carolina,  Ra\-cnel ;  and  of  the 
Choptank  River,  Maryland,  Burns  and  Harris. 

The  original  reference  of  this  species  to  the  Eocene  is  probably  erro- 
neous. The  species,  represented  by  some  of  the  original  Santcc  specimens 
in  the  National  Collection,  has  only  been  definitely  recognized  from  the  Lower 
Miocene. 

It  appears  to  be  a  sufficiently  distinct  species,  nearly  related  to  0.  tri- 
gonalis. 

Ostrea  sculpturata  Conrad. 

O.  sculpturata  Conr.,  Medial  Tert..  p.  50,  pi.  25,  fig.  3,  1840. 

O.  virgiiiiana  Conr.,  Fos.  Tert.  Form.,  p.  28,  |)1.   14,  fij;.  2,  1832  ;   not  of  l.anuuck. 

O.  subfakata  Conr.,  Medial  Tert.,  p.  50,  pi.  25,  fig.  2,  1840. 

O.  't'irginiana  Tuomey  and  Holmes,   Pleioc.   Fos.   S.  Car.,  ]).  20,  pi.  5,  figs.  7-9  (fig-  6 

excl.). 
O.  pcrlirala  Conr.,  Kerr,  C.eol.  Kep.  N.  Car.,  App.,  ]).   18,   1875. 

O.  vuriitionalis  Hcilprin,  Trans.  Wagner  Free   Inst.  Sci.,  i.,  p.   100,  pi.   14,  fig.  35,  35", 
1887. 

Miocene  of  Coggins  Point,  Petersburg,  Nansemond  River  near  Suffi)lk, 
York  River  near  Yorktown,  and  the  nortli  end  of  the  Dismal  Swamp,  Vir- 
ginia ;  of  Wilmington,  Snow  Iliil,  the  Natural  Well  of  Duplin  County,  Mag- 
nolia, Duplin  County,  and  the  Neuse  River  ten  miles  above  New  Ikrne, 
Nortli  Carolina;  of  Darlington,  South  Carolina,  and  Dc  Leon  Springs, 
Florida. 

Pliocene  of  the  Waccamaw  beds,  Soutli  Carolina,  and  tlic  marls  of  the 
Caloosahatchie,  Shell  Creek,  and  Alligator  Creek,  P'lorida. 
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Ostrea  virginica  (linclin. 
rirgiiiiaiia  of  Lister  and  other  nonbiiioniial  writers. 

rirgiiiha  Gnielin,   Syst.  Nat.,  p.  3336,   1792;   Dillwyn,   Dcscr.  Cat.,  i.,  ji.  277,   1S17; 
Lam.,  .An.  s.  \'erl.,  \i.,  p.  207,   1819. 

Jii/is  Akcrly,  Am.  Monthly  ALig.,  ii.,  p.  296,   181S  ;   not  Linnc. 
:■!>■!; />!/ti II (7  .Sby.,  (.encra,   Os/rrn,  f.  2,   1822. 
horca/is  Lam.,  An.  s.  Vert.,  vi.,  p.  204,  1819. 
tuitititiish  Lam.,  o/>.  ti/.,  p.  207,  18 19. 
.L>.  /ria/ij^'-u/iiris  Holmes,  Proc.  Elliott  Soc,  i.,  p.  29,  1856. 
\0. fiiiidata  Holmes,  Post-PL  Fos.  S.  Car.,  p.  11,  pi.  2,  fig.  10,  1S58. 

'  '.  scmicyliiidrica  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ist  Scr.,  ii.,  p.  258,   1822. 
Miocene  of  Cumberland  County,  New  Jersey? 

Pliocene  of  the  Caloosahatchie  and  Myakka  Rivers,  Florida ;  Post 
Pliocene  of  the  Atlantic  and  Gulf  coasts  from  Prince  tldward's  Island  to 
l-'lorida,  Texas,  and  California.  Recent  from  Prince  Edward's  Island  south 
to  Florida  and  west  to  Mexico,  and  on  the  west  coast  of  Mexico  near  the 
head  of  the  Gulf  of  California. 

This  well-known  species  occurs  positively  in  the  Pliocene  of  Florida,  but 
the  Miocene  citations  require  revision.  Specimens  from  the  New  Jersey  marls 
received  from  Professor  Whitfield  under  this  name  were  either  0.  gcorgiatia 
iinut.  mauricensis  or  the  young  of  0.  peroassa.  Most  of  the  southern  species 
;hus  named  are  better  placed  elsewhere.  Sa_\-  does  not  appear  to  have  pub- 
lished an\'  Ostrea  fitiidata,  though  the  name  has  been  used  on  his  authority 
by  Ravenel  and  Holmes.  The  long  current-bred  specimens,  by  confusion  with 
;hose  which  have  become  elongated  by  mutual  compression,  have  received 
the  varietal  name  of  procyoii  from  Holmes.  The  same  shell  appears  to  be 
the  0.  rhizopJiorci:  of  Guilding  and  Reeve,  though  not  O.  rlihophora  of 
Dilhvyn. 

The  0.  lurida  Cpr.  (1863)  and   0.  palimtla  Cpr.  (1857)  with  its  variety 
'iicliapltila  Cpr.  (1857)  are  known  from  the  Post  Pliocene  of  the  Pacific  coast. 
I  have  not  yet  seen  0.  folium  Linne  or  0.  cqiicstris  Sa\%  in  the  fossil  state,  on 
he  cast  American  coast. 

0.  solea  Conrad  appears  to  be  a  mere  list-name,  never  figured  or  de- 
scribed. 0.  Tuomcyi  Coquand  (Mon.  Ostrea  Terr.  Cret.,  p.  68,  1869)  was 
proposed  for  the  preoccupied  name  of  creiiulata  Tuomey,  but  Conrad  had 
already  used  the  specific  name  of  Tuonieyi  (1865)  for  a  fossil  oj-ster  from 
Mississippi,  so  if  the  Coquandian  fossil  is  a  good  species  it  will  require  a  new 
lame. 
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0.  paiidiefoniiis  Gabb,  1862,  an  unfiguied,  supposedly  Cretaceous,  species, 
is  regarded  as  unidentifiable  by  Dr.  C.  A.  White,  but  is  considered  by  Aldrich 
to  be  Jacksonian  and  identical  with  O.  Tumiieyi  Conrad.  It  is,  perhaps,  from 
Aldrich's  remarks,  a  form  of  trigonalis. 

GryphcEii  athyroidca  Guppy  (1866),  from  the  Tertiary  of  Trinidad,  appears 
to  be  a  true  Ostrca  and  distinct  from  any  of  the  continental  species. 

I  have  not  attempted  to  make  comparisons  with  the  European  species, 
as  that  would  require  a  series  of  the  latter,  which  is  not  accessible,  but  a 
casual  inspection  of  the  figures  does  not  give  the  impression  that  there  are 
many  of  them  which  might  be  identical  with  American  forms. 

Superfamily    NAIADACEA. 

Family  UNIONID/^E. 

Genus  XJNIO  Retziiis. 

Unio   (Unio)  caloosaensis  n.  s. 

Plate  25,  Futures  6,  12a. 

Pliocene  marls  of  the  Caloosahatchie  River,  Florida;  Dall. 

Shell  oblong-ovate,  rounded  in  front,  somewhat  pointed  at  the  \eiitr:il 
angle  behind,  umbonal  region  only  moderately  prominent,  sculptured  with 
numerous  fine  concentric  wrinkles  and  seven  or  eight  wavy,  sharply  elevated, 
narrow,  concentric  ripples ;  the  latter  are  most  prominent  on  the  line  of  tlu; 
posterior  angle  of  the  valves,  on  each  side  of  which  the  ripple  recedes,  per- 
ceptibly making  a  small  sinus,  more  conspicuous  than  any  of  the  small  fluctua- 
tions of  the  rest  of  the  ripple;  sides  moderately  compressed;  ventral  margin 
gently  arcuate,  straight,  or  slightly  incurved  just  in  front  of  the  posterior  angle 
which  forms  the  ventral  boundar\-  of  the  [)ostcrior  dorsal  area;  posterior  end 
rounded  above,  slightly  rostrate  vcntrally  ;  valves  solid,  nearly  smooth,  or  with 
more  or  less  irregular  incremental  sculpture  and  faint  traces  in  some  specimens 
of  obscure  radial  lines  near  the  posterior  ventral  angle  ;  interior  with  strongly 
impressed  pallial  line  and  muscular  impressions;  "  cardinal"  teeth  short,  the 
ventral  one  usually  stouter  in  the  right  and  the  tlorsal  in  the  left  valve;  laterals 
low,  solid.     Lon.  57,  diam.  20,  alt.  32  mm. 

This  species,  though  usually  defective,  is  not  uncommon  in  the  marls  ami 
sometimes  with  the  valves  in  their  natural  position.  The  species  belongs  t" ' 
the  group  of  Unio  Buckleyioi  the  recent  fauna,  which  is  abundantly  represented 
in  the  Floridian  lakes.     Having  submitted  it  to  Mr.  Charles  T.  Simp.son,  who 
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has  made  a  S])ccialty  of  these  iiiollusks,  he  lias  expressed  tlie  opinion  that  it 
is  undescribeil.  It  is  soniew  hat  singular  that  this  is  the  only  Tertiary  species 
.>!'  Viiio  known  from  east  of  the  Mississippi  in  the  United  States.  There  are 
number  of  Post-Pliocene  species,  including  those  from  the  New  Jersey 
cla_\s,  which  were  long  regarded  as  Cretaceous. 

Superfamily  PECTINACEA. 

Family  PECTINID.-E. 
Genus  PECTEN  Miiller. 
At7c«  (Klein,  1753)  Miiller,  Prodr.  Zool.  Dan.,  p.  248,  1776;  Da  Costa,  Brit.  Conch.,  p. 
140,  1778;   Boltcn,   Mus.   Bolt.,   p.  165,   1798;    Lamarck,  Prodr.  d'lin  Nouv.   Class. 
Coq.,  p.  88,   1799.      Type  Ostrca  maxima  Linnc. 

The  name  Pcctcii  is  very  ancient,  and  appears  in  the  prelinnean  literature 
co!loquiall\-.  Although  Linne  himself  did  not  formally  adopt  it  as  a  genus, 
he  has  used  the  term  casually  in  some  of  his  minor  papers.  It  was  first 
introduced  into  binomial  literature  b\'  Miiller.  An  excellent  discussion  of  the 
characters  of  the  group  by  Verrill  appears  in  the  Trans.  Conn.  Acad.  .Sci., 
vol.  X.,  pp.  41-57,  1897.  The  genus  has  been  repeatedly  subdivided  and  the 
number  of  groups  which  have  been  named,  chiefly  on  the  shell  characters- 
of  recent  species,  is  very  large.  As  might  be  expected,  when  the  fossil  forms 
are  taken  into  consideration,  the  groups  merge  into  one  another  by  insensible 
gradations,  and  so  far  as  I  ha\"e  been  able  to  examine  the  anatomy  the  same 
is  true  of  it  also,  while  the  minor  differences  of  the  gross  anatomy  do  not 
appear  to  be  at  all  strictly  correlated  with  the  superficial  modifications  of  the 
shell.  Like  Conns,  as  demonstrated  by  Bergh,  the  Pectens  seem  to  form  a 
natural  genus  with  a  profusion  of  minor  modifications,  which  may  be  separateil 
for  convenience  into  sections  and  subgenera,  but  possesses  within  certain 
general  limits  very  uniform  characters.  ■  The  value  of  the  named  groups  will 
differ  with  the  personal  equation  of  those  who  deal  with  them,  but  it  ajjpears 
impossible,  when  the  fossils  arc  included,  to  thaw  lines  of  generic  demarca- 
tion which  shall  be  clear-cut  yet  not  in  violation  of  nature. 

In  various  geological  horizons,  as  well  as  in  the  existing  fauna,  certain 
species  of  Pcctcn  assume  a  sessile  habit,  involving  an  irregular  subsecjuent 
growth  of  the  valves  after  attachment  to  other  objects,  as  in  Hinnitcs.  These 
species  have  no  necessary  genetic  connection  with  one  another  except  what 
they  gain  from  their  relations  to  the  Pectinida  as  a  group,  and  must  be  regarded 
as  purely  sporadic  adjustments  of  individual  forms  to  a  particular  environment. 
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The  shell  of  Pcctcn  comprises  two  gencrall)'  more  or  less  discrep.uit  valves, 
united  along  a  long,  straight  hinge-line  by  an  inconspicuous  ligament  and  ^ 
central  strong  resilium.  A  single  rounded  adductor  leaves  its  iniprcssioa 
pretty  high  up,  a  little  before  the  mesial  line  of  the  valves,  and  the  pedal 
retractors  are  usually  attached  to  the  left  valve  above  it,  being  often  obsolete 
on  the  right  side.  The  ends  of  the  resilium  are  received  by  subtriangiilar  or 
oval  pits  in  the  umbonal  region.  These  pits  may  be  shallow  or  deep;  their 
basal  margin  sometimes  projects  slightly  into  the  cavitj'  of  the  valves ;  their 
apex  is  always  nearly  coincident  with  the  umbonal  point  of  the  valve.  In  a, 
few  species,  in  the  right  valve,  the  lateral  margins  of  the  pit  are  raised  intp 
tooth-like  processes,  which  fit  into  corresponding  depressions  in  the  opposite 
valve  {e.g.,  P.  S'cviftti  Bernh.),  but  these  are  not  homologous  with  the  so-called 
teeth  of  Plicaiula  and  Spotidylus.  Outside  of  these,  radiating  fan-like  from 
the  ape.x  of  the  valve,  are  frequently  found  one  to  three  pairs  of  more  or  lessi 
prominent  lamina;,  which  1,  call  the  cardinal  crura,  and  further  away  and 
below,  on  the  ridges  which  mark  the  lower  boundary  of  the  ears,  will  some- 
times be  found  another  pair,  only  distally  conspicuous,  which  I  have  named 
the  auricular  crura.  The  cardinal  crura  are  most  conspicuous  in  heavy  shells, 
especially  such  as  Pccten  proper  and  Lyropccten,  and  serve  to  adjust  the 
closing  of  the  valves,  as  does  the  hinge  armature  of  the  Teleodonts.  In  a 
few  species  the  crura  are  sufficiently  prominent  to  actually  interlock  with  thj^ 
vah'cs  half  open  ;  in  many  others  hardly  any  trace  of  them  is  \isiblc.  Almost 
all  .species  possess  in  the  nepionic  stage  a  well-marked  provinculum,  formed  by 
an  elongated  area  on  each  side  of  the  pit,  covered  by  long,  narrow,  close-.s?;t 
taxodont  teeth,  separated  by  narrow  grooved  interspaces.  In  most  species  the; 
provinculum  is  evanescent  or  represented  in  the  adult  only  by  faint  verticjil 
stria;,  which  cross  the  cardinal  crura.  In  a  ^i:w  small,  thin-shelkil,  mostly 
deep-water  species,  the  provinculum  is  persistent  antl  functional  {c.  g.,  /'.  lli(^- 
assinum  Dall),  forming  an  interlocking  hinge.  In  Pcctcit  proper,  Clilamys,  attjd 
some  other  groups,  the  upper  cardinal  margin  of  the  right  valve  is  bent  over 
that  of  the  left  valve.  There  arc  occasional  species  in  which  the  adult  valves 
have  each  a  flat  area  along  the  whole  cardinal  margin,  covered  by  the  liganici)t 
and  forming  a  V-shaped  groove  between  the  upper  margins  of  the  valves,  as 
in  P.  Siviftii.  The  disk  of  the  valve  is  usually  rounded  or  oblique  below  ani^, 
at  the  sides,  but  above  continued  on  each  side  in  a  straight  line  to  the  umbc^i 
The  shell  adjacent  to  these  straight  lines  is  frequently  slightly  different  in 
sculpture  from  the  rest  of  the  disk,  forming  narrow  areas,  which  were  Called 
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Dy  Conrad  tlic  "  submaigins."  Abo\'c  the  submargins  the  auricles,  or  ears, 
•  .jroject,  usuall)-  difYcrentiated  by  a  linear  depression  ending  in  a  sinus  below, 
i This  sinus  is  sometimes  absent  in  the  posterior  ears,  as  it  is  in  the  verj'  young 
I'ltages  of  the  shell,  but  it  is  not  an  important  systematic  character,- since  the 
r';ame  species  {c.  g.,  P.  latiauritus  Conr.)  may  exhibit  varieties  some  of  which 
^jiiave  a  well-developed  posterior  sinus  while  others  are  without  it.  The  right 
[interior  sinus  is  usually  emphasized  by  a  flexuosity  in  the  lower  edge  of  the 
I'.-ar  above  it  for  the  accommodation  of  the  byssus,  and  on  the  upper  part  of 
ilhe  submargin  are  usually  found  a  number  of  small,  regularly  spaced  spines, 
[vhich  in  life  separate  the  threads  of  the  byssus  and  thus  keep  it  from  twisting 
i'vith  the  motion  of  the  water.  The  growth  of  the  margin  of  the  valve  and 
'|;ar  does  not  always  march  w  ith  the  development  of  these  spines,  so  that  a 
{ipecics  which  normally  has  them  may  exhibit  stages  when  the  valve  margin 
k|jas  grown  over  the  old  set  and  the  new  set  has  not  been  formed,  much  like 
!^he  inetpialities  of  growth  shown  by  the  margin  'of  the  aperture  and  the 
iifltcrnal  lira:  of  some  Gastropods.  This  set  of  spines,  resembling  a  short 
(!onib  with  curved  teeth,  has  been  called  ctenolium,  pectineum,  and  pectin- 
.'jdiuni.  In  old  very  heavy  shells,  which  are  held  in  place  more  by  their  own 
jjveight  than  b\-  the  formation  of  a  bj-ssus,  they  arc  often  absent,  but  may 
^.iisually  be  traced  in  the  groove  corresponding  to  the  younger  stages,  or 
Xisciole,  of  the  sinus. 

j/  The  swimming  habit  of  Pccten  is  well  known.  It  is  more  connnonly 
•xercised  by  the  thin-shelled  light  or  young  individuals  than  by  the  heavier 
ir  adult  specimens.  The  lateral  ends  of  the  ears  do  not  close  tightly.  The 
talves  being  open,  a  quantity  of  water  is  retained  between  the  inner  lamin.e 
I'f  "curtains"  of  the  mantle,  and  the  contraction  of  the  adductor  forces  this 
/ater  out  between  the  submargins  and  through  the  cavity  of  the  auricles, 
/hich  impels  the  animal  forward,  the  ventral  margin  of  the  valves  being  in 
dvance  as  it  moves.  In  this  way  the  Pcclen  moves  quite  rapidly  with  a 
;rking  nn)lion. 

In  proportion  to  its  surface  the  shell  of  Pectcn  is  thin,  and  in  the  adult  is 
sually  ribbed  or  fluted,  a  condition  brought  about,  doubtless,  by  natural 
ttelection  and  serving  to  strengthen  the  valves,  which  in  swimming  and  falling 
(in  the  bottom  are  subjected  to  rude  .shocks.  When  these  flutings  are  formed 
(;i  a  thin  shell,  the  interior  is  usually  grooved  in  harmony  with  the  ribbing  of 
ihe  exterior.  To  still  further  strengthen  the  shell  at  its  weakest  point,  when 
he  ffutings  are  of  angular  section,  a  linear  deposit  of  shelly  matter  is  often 
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deposited  on  the  angle  internally,  forming  lira;,  coincident  with  the  angle  of 
the  shell  between  the  ribs  and  interspaces.  This  liration  becomes  habitual 
in  some  species.  If  then  in  the  evolutionary  progress  of  these  forms  it 
happens  that  the  external  ribbing  becomes  obsolete,  the  lira:  may  be  retained 
by  natural  selection,  as  useful  in  strengthening  the  flattened  disk,  and  thus  we 
have  the  internal  lira;  of  Aniusiuin  accounted  for.  It  is  not  at  all  unconnnon 
for  ribbed  species  to  have  a  smooth  or  obsoletely  ribbed  variety,  and  among 
the  Eocene  species  here  described  is  one  which,  within  the  species,  shows 
every  stage  of  the  transition  between  a  ribbed  Pcctcn  and  an  internally  Urate 
Ainiisiinn,  thus  rendering  it  impracticable  to  assign  the  latter  group  a  system- 
atic value  greater  than  that  of  a  subgenus.  The  same  thing  may  be  observed 
in  a  good  series  of  the  recent  P.  Iiyaliiius  Poli.  While  the  lira;  may  appear 
without  relation  to  any  external  sculpture  in  their  final  stage,  there  seems  to 
be  no  doubt  that,  at  the  time  of  their  inception,  they  were  absolutely  depen- 
dent upon  a  particular  kind  of  e.xternal  ribbing  or  fluting. 

In  the  obsolescence  of  ribbing  the  right  anterior  ear,  probably  because 
of  strains  resulting  from  the  adjacent  byssus  making  special  strength  necessary, 
usually  is  the  last  to  lose  its  radial  ribbing,  and  often  retains  it  after  the  rest  of 
the  shell  is  practically  smooth. 

Apart  from  the  ribs  or  riblets,  which  usually  cover  the  siu'face  of  tlie 
disk  and  ears,  there  are  two  other  forms  of  external  sculpture  to  be  noted. 
One  of  these,  originally  supposed  to  be  exclusively  characteristic  of  the 
genus  Camptonectcs,  is  composed  of  fine,  almost  microscopic,  more  or  less 
vermicular  groovings,  which  radiate  from  the  umbo  and  are  deflected  laterally 
from  a  mesial  line  of  the  disk.  This  is  connnonh'  known  as  the  Cainptonccles 
striation  or  sculptui'e,  and  is  common  to  many  recent  forms,  both  ribbed  and 
smooth.  It  is  usually  most  conspicuous  on  the  submargins,  but  often  plainly 
visible  in  the  smoother  species  (such  as  /■*.  gronl a  adieus)  over  the  whole  disk. 

The  other  type  of  sculpture,  which  may  coe.xist  with  any  or  all  of  the 
others,  is  a  product  of  the  minute  concentric  sculpture  due  to  imbricated 
incremental  lines.  In  Pccten  proper  the  concentric  sculpture  is  usually  simple 
and  sometimes  (as  in  /'.  ziczac)  almost  absent. 

In  P.  maximiis  it  takes  the  shape  of  minute  regularly  spaced  concentric 
lamella;  on  the  disk,  but  on  the  submargins  and  part  of  the  ears  this  sculpture 
is  often  crowded  and  the  distal  edges  of  the  lamella;  more  or  less  concrescent. 
In  Cldamys,  however,  the  most  beautiful  and  complex  surface-sculpture  of 
this  sort  is  found.     The  lamelk'e  are  elevated,  and  at  points  corresponding  to  a 
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minute  radial  line  give  out  little  linguiform  projections.  Often  these  alternate 
on  adjacent  radials  and,  their  distal  edges  being  concrescent,  a  reticulated 
cellular  sculpture  results.  This  may  be  still  further  modified  by  minute 
differences  of  the  radials,  and  finally  the  distal  edges  may  become  completely 
concrescent,  hiding  all  the  cellularity  below.  By  erosion,  when  still  alive, 
the  last  stage  ma)'  be  and  usually  is  lost  almost  completely ;  it  is  more 
commonly  preser\ed  in  fossil  than  in  recent  specimens.  The  paleontologist 
may  find,  according  to  the  vicissitudes  his  specimen  has  undergone,  (i)  the 
concrescent  surface  alluded  to;  (2)  the  reticular  cellularity  of  the  lamella; 
which  ha\e  lost  their  upper  surface;  (3)  the  mere  tracery  of  the  bases  of  the 
lamelhe,  the  walls  of  the  cells  being  gone;  or  (4)  the  surface  completely 
smooth  from  wear  and  yet  not  obviously  eroded.  Great  care  is  necessary, 
therepjre,  not  to  be  misled  into  describing  as  different  structures  which  origin- 
ally were  identical. 

The  original  prototype  of  Pectcn,  judging  from  the  stages  of  recent 
shells  and  the  succession  of  the  fossils,  was  a  thin,  nearly  smooth  shell,  with  a 
taxodont  provinculum  and  the  posterior  ears  ill-defined.  Many  sculptured 
Pectens  begin  their  career  in  this  form.  Subsequently  the  ribbed  species  with 
cardinal  crura  were  developed.  Next  ribbing  became  obsolete  in  more  seden- 
tary species.  The  left  valve,  being  that  most  in  contact  with  other  objects, 
retained  the  radial  sculpture  longest.  Species  inhabiting  soft  ooze  and  depths 
where  motion  of  the  water  is  feeble  and  infrequent,  or  defended  b\'  a  situs 
among  the  arborescent  corals  or  other  safe  nooks,  finally  lost  the  radial 
sculpture  altogether  or  only  retained  the  internal  lirze.  The  disparit}'  of 
sculpture  between  the  two  valves  observable  in  many  deep-water  Pectens  is 
perhaps  accounted  for  b\'  the  fact  abo\c  mentioned  that  the  left  valve  retained 
the  ribs  longer  than  the  right  valve,  and,  secondly,  that  flexibility  in  the 
ventral  edge  of  the  right  valve  (incompatible  with  radial  ribbing)  became  use- 
ful in  excluding  the  impalpable  mud  of  great  depths  by  its  more  hermetic 
sealing  of  the  valves.  Consequently,  the  concentric  sculpture  of  this  valve, 
which  is  inherent  in  its  mode  of  growth,  alone  survived. 

The  most  modern  type  of  Pecten  is  doubtless  Ainusiiim.  That  it  is  derived 
from  a  ribbed  form  is  shown  by  some  of  the  Oligocene  species  which  have 
(like  A.  Lyoni  Gabb)  a  nepionic  ribbed  stage.  I  believe  this  group  of  forms  is 
chiefly  sedentary,  as  the  shell  and  relatively  feeble  adductor  are  not  suited  to 
rapid  motion  and  the  violent  shocks  involved  in  this  mode  of  progression. 
The  peculiar  hood-shaped  form  of  the  distal  part  of  the  foot  is  better  suited 
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to  act  as  a  sucker  or  scoop-anchor,  by  which  the  animal  niiglit  drag  itself 
about,  than  as  a  stilt  or  vaulting-pole,  as  in  some  of  the  shallow-water  species. 

The  discrepancy  in  size  of  the  valves  appears  to  be  more  or  less  related 
to  the  activity  of  the  animal.  The  species  in  which  the  difference  is  greatest 
are  probably  the  more  sedentary.  In  nearU'  all  sessile  Pelccypods  the  lower 
valve  is  deeper,  antl  the  differences  in  the  Pcctens  are  probabl)-  due  to  the 
same  factors  of  the  environment. 

In  nearly  all  the  species  the  right  valve  is  the  least  inflated.  In  a  few, 
which  are  among  the  most  active  swimmers  (like  P.  irradians  Lam.),  the  right 
valve  is  more  convex  than  the  left.  It  does  not  seem  to  be  a  feature  of  sy.stem- 
atic  importance,  as  species  otherwise  apparently  nearly  allied  differ  in  this  respect. 

The  influence  of  the  environment  is  very  marked  among  the  Pectens'. 
As  in  mammals  and  birds,  the  same  species  in  the  northern  part  of  its  range  is 
larger  than  in  the  south,  unless  it  is  a  distinctively  tropical  species.  But  in 
coloi'  the  rule  is  reversed,  the  southern  specimens  being  lighter  and  more 
brightly  tinted  than  the  northern  ones  in  the  same  sjjecies.  The  specimens 
which  live  in  deep  water  and  swim  actively  are  usually  thinner-shelled  and 
smoother,  while  those  which  inhabit  the  lagoons  are  heavier,  have  more  con- 
spicuous concentric  scul])ture,  and  more  solid  shells.  These  differences  are 
very  markeil  in  our  connnon  east  coast  /'.  irradians,  of  which  /'.  dis/oratiis  Say 
is  the  southern  lagoon  form  ;  and  parallel  differences  appear  in  the  similarly 
related  /-'.  ventricosiis  and  its  variety  cegiiisulcatiis,  on  the  Pacific  coast,  and  in 
the  fossil  /-".  cborcns  and  coinparilis  of  the  Carolina  Tcrtiaries.  j 

Whatever  might  be  advisable  were  our  knowledge  of  the  l\'clinidie  con-  I 
fined  to  the  recent  species,  any  paleontological  division  of  them  cannot  ignore  | 
the  intergradation  which  is  so  obvious  between  the  different  types,  of  which  ' 
the  extremes  appear  so  unlike.  ! 

For  this  reason  the  subdivisions  adopted  here  will  be  comparatively  few,  , 
and  their  rank  such  as  belongs  to  groups  obviously  connected  by  intimate  l 
intergradations  of  peripheral  species.     They  may  be  arranged  as  follows: 

Subgenus  Pecten  s.  s.     Tyjie  /'.  iita.xiiiius  \.. 

Left  valve  moderately  inflated,  right  valve  flaltish  ;  seulplnie  <>l  .■jtroiig  i 
ribs  witli  radial  striation,  more  or  less  rougliened  by  simple  concentric  lamella-  ! 
tion  or  incremental  scul[)ture;  ears  subecjual. 

Section  Ettvola  Dali,  1 897.     Type  P.  ciczac  L. 

Left  valve  extremely  inflated,  surface  polished,  ribs  moderate  or  obsolete, 
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without  radial  striation,  concentric  sculpture  inconspicuous;  riglit  valve  witli 
or  without  conspicuous  radial  and  concentric  sculpture,  fiat  or  concave. 

Subgenus  Cfi/ctiiiys  Boltcn,  1798.     T\pe  /'.  is/aiDliciis  Miill. 

Valves  moderately  inflated,  subequal,  in  general  similar  (except  in  color) ; 
sculpture  of  radial  ribbing  with  or  without  Camptoncclcs  striation,  with  or 
without  an  imbricate  surface  layer ;  frequently  spinose  on  the  ridges  ;  ears 
often  discrepant,  the  posterior  smaller. 

Section  Lyropcctcn  Conrad,  1862.     Type  P.  cstrcllaiius  Conr. 

Shell  resembling  Pccten  s.  s.,  but  with  both  valves  conxe.K  ;  usually  of 
large  size,  heavy,  and  with  radial  striation  and  minute  concentric  imbrication; 
ribs  entire  and  not  dichotomous ;  valves  equilateral. 

Section  Placopeclcn  Verrill,  1S97.     Type  /'.  Cliutonius  Say. 

Valves  without  ribs,  the  right  smoother,  the  radial  and  concentric  minor 
sculpture  of  Lyropectcn  persisting;  ears  subequal ;  valves  equilateral. 

Section  Patinopcctcn  Dall,  1898.     Type  P.  cauriiius  Gld. 

Valves  with  small  ribs,  flat  on  the  right  valve  and  sometimes  dichotomous ; 
smaller  and  more  rounded  on  the  left  valve ;  concentric  sculpture  inconspicu- 
ous ;  radial  stria:  absent  or  obsolete ;  ears  subequal ;  valves  nearly  equilateral. 

To  this  group  belong  such  fossil  species  as  P.  Mcckii  Conrad  and  /'. 
cxpaiisiis  Dall. 

Section  Nodipectcn  Dall,  1898.     Type  P.  iiodosiis  L. 

Shell  like  Lyropectcu,  but  the  ribs  intermittently  nodose,  with  more  or 
less  prominent  hollow  nodes  or  bulla:;  radial  striation  pronounced;  ears 
unequal,  the  posterior  smaller,  the  valves  often  more  or  less  oblique;  imbricate 
surface  layer  sometimes  very  marked. 

Section  Clilaiiiys  s.  s.     Type  P.  islaiidicus  M idler. 

Ribs  small  and  numerous,  imbricate  or  spinose;  valves  subequal,  similar, 
oblique,  or  with   unequal  ears,  the  postciior  smaller;  Camptonectes  striation 
and  imbricate  surface  layer  usually  present ;  shell  usually  solid  and  opaque; 
byssal  notch  and  ctenolium  present. 
Section  ^Equipectcn  Fischer,  1887.     Type  P.  apcrcnlaris  L. 

Shell  thin,  orbicular,  with  subequal  inflated  valves,  usually  equilateral, 
with  uniform,  well-marked  radial,  not  dichotomous,  ribs  and  finely  imbricate 
radial  .striation;  ears  subequal;  valves  internally  lirate  on  the  edges  of  the 
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grooves  corresponding  to  the  external  ribs ;  Camptonectes  striation  present,  i 
but  usually  obscured  by  the  radial  sculpture;  ctenolium  and  byssal  notch  t 
obvious.  ; 

Section  F/a^iocfci/i/n/i  DaU,  i8g8.     Type /*.  rrw/r/ccw^  Sby. 

Resembling    yEqiiipcctcn    but    without    radial    striation ;    the    concentric  ' 

sculpture  in  looped  lamellae;  the  ribs  strong,  frequently  smooth  above;  the  i| 

submargins  impressed  below  the  subequal  auricles  ;  the  valves  well  inflated  i 
with  a  tendency  to  oblique  growth  in  the  adult. 

To  this  very  natural  group  belong  nearly  all  the  shallow-water  Pectens  ] 
of  our  own  coasts,  such  as  P.  irradians  Lam.,  P.  gibbus  L.,  P.  dislocatits  Say, 

P.  vetitricostis  Sby.,  P.  miclcns  L.,  P.  pia-pitraUis  Lam.,  /'.  cborrus  Coin-ad,  P.  \ 

comparUis  T.  and  H.,  and  numerous  other  fossil  species.  i 

Section  Palliimi  Schum.,  1 817.     Type  P.  plica  Lam. 

Shell  with  the  disk  high  and  narrow  above,  ears  small ;  valves  moderately  [I 
inflated,  nearly  similar,  the  basal  margin  in  the  adult  contracted,  so  that  the 
edges  meet  each  other  nearly  vertically ;  ribs  few,  large,  widening  distally,  j 
entire ;    surface   radiately  imbricately   striate,  frequently   with    Camptonectes 
striation    and    imbricate    external    layer;    the    cardinal    crura    usually    well 
developed,  often  irregular. 

The  developed  cardinal  crura  are  a  function  of  the  short  hinge-line  and 
of  little  .systematic  importance;  their  regularity  is  usually  exaggerated  in  the 
figures.  Pccten  pallium  L.  is  more  appropriately  placed  in  the  Chlaniys  section. 
In  the  typical  species  of  this  group  the  most  peculiar  features  arc  the  perfectly 
closed  valves,  the  margins  meeting  all  around  the  shell,  the  absence  of  a  | 
byssal  notch  or  fasciole,  and  the  obvious  tendency  of  the  irregular  cardinal  I 
crura  to  be  discrepant  on  the  two  sides  of  the  resilial  pit.  Some  sjiecimcns  ' 
have  very  regular  laminae  like  those  of  niost  laminate  species,  in  others  the  i 
anterior  laminae  show  a  tendency  to  break  up  into  nearly  vertical  narrow  folds,  j 
These  features  are  apparently  confined  to  the  less  normal  specimens  of  this  i 
species  and  should  hardly  form  the  basis  for  .sy.stematic  rank.  Pccten  pana-  \ 
vicnsis  Dall,  which  has  in  most  respects  an  unusually  close  resemblance  to  P.  1 
plica,  differs  by  having  the  cardinal  laminae  obsolete  and  in  the  presence  of  a  j 
byssal  sinus  and  ctenolium.  In  fact,  the  interchange  of  characters  is  so  multi-  j 
farious  that  one  must,  to  be  consistent,  either  propose  a  genus  for  every  two 
or  three  species  of  Pecten  or  include  all  the  species  in  one  generic  group. 
Locard,  who  adopts  the  former  method,  has  proposed  the  name  Felipcs  for  a 
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closely  allied  c;roup  with  /'.  pcsfclis  L.  as  the  type;  and  Bucqiioy,  Dautzcn- 
berg,  and  Dollfus  (1889)  propose  Pcpluni,  with  /'.  clavalits  Poll  as  type,  which 
would  include  such  species  as  P.  panaiiicnsis ;  and  Sacco  adds  Flexopcctcn 
(1897)  for  P.flcxiiosjts  Poli,  which  differs  by  having  larger  ears. 

Subgenus    PsciidaiiiKsiiiiii    H.   and   A.    Adams,    1858.     Type    Pectcii    cxoticiis 
Chemn.,  =;  /-".  pscudaiinisunn  (Klein)  Shy. 

Shells  small,  thin,  more  or  less  translucent;  the  sculpture,  if  any,  feeble; 
inner  face  of  the  disk  without  lirae ;  disk  with  or  without  Cani[)tonectes  stria- 
tion,  frequently  with  concentric  imbrication. 

Section  Pseiidaiiiiisiiitn  s.  s.     T}'pe  P.  pscudaiiuisiuin  Sby.  (=  cxoticiis  Chemn., 
etc.). 

Sculpture  discrepant  on  the  two  valves,  the  right  valve  having  the  con- 
centric, and  the  left  valve  the  radial  elements  most  pronounced  ;  valves  usually 
flattish  or  compressed.  The  type  is  a  shallow-water  species  and  shows  bright 
colors  ;  the  species  from  deep  water  are  frequently  pale  or  whitish.  The  latter 
have  been  separated  as  Cyclopecten  by  Verrill. 

Section  Camptonectes  (Agassiz  MS.)  Meek,  1864.     Type  P.  lens  Sby. 

Shell  similarly  sculptured  on  both  valves,  more  or  less  inflated;  smooth,  con- 
centricall)'  more  or  less  undulated,  divaricately  striate,  or  delicately  imbricated. 

The  minute  features  of  surfoce  sculpture  are  so  interchangeable  and  so 
variable  that  I  cannot  regard  them  as  having  sectional,  much  less  generic, 
value,  at  least  in  the  sense  in  which  the  term  is  used  in  this  work.* 

Though  Camptonectes  was  originally  based  on  the  character  of  the 
divaricate  stri.ne,  the  species  in  which  this  character  is  obsolete  must  be 
included,  unless  violence  is  to  be  done  to  what  seems  close  relationship. 
Syncycloucnia  Meek,  if  correctly  made  out  by  that  careful  author,  has  a  com- 
pletely closed  shell  without  a  byssal  notch,  the  ears  subcqual,  the  left  valve 
smooth,  the  right  concentrically  striated. 


*  Professor  Verrill  proposes  for  the  smooth  form  Pedinella  ;  for  the  undulaled  form  Hyalopeclen  ; 
the  divaricately  sculptured  shells  would  then  be  typical  Camptonectes;  the  imbricated  ones  like  P. 
vitreus  [(Gmelin,  1792)  Dillwyn,  1817  (-{-  actileatus  Jeffr.,  1S43,  +  abyssonwi  Lov^n,  -f  gemcllaro-filii 
Biondi)  not  P.  vitinis  Gray,  1824  (=  P.  gronlandicus  Sby.,  1843) ;  P.  vitretts  Risso,  1826 ;  P.  vilreus 
King,  1831  (=  P.  cornius  Sby.,  1843),  nor  P.  vilreus  Sby.,  1843]  would  be  Palliolum  Monts. 
(restr.),  1884.  Eburneopeclen  Conrad,  1865,  based  on  P.  sdntillatus  Conr.,  is  an  exact  syiionyme  of 
Camptonectes.  Lissoc/ilamis  Sacco  (1S97)  is  founded  on  P.  excisiis  Uronn  (non  Pusch),  a  species 
unknown  to  me. 
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Until  more  is  known,  tliis  section  would  best  be  retained.  It  is  doul;)tful 
how  important  the  characters  of  Eiitoliuvi  Meek  (1S64)  may  prove  to  be. 
Lissopectcn  Verrill  (1897)  based  on  P.  liyaliniis  Poli  seems  to  me  merely  a 
somewhat  degenerate  yEqidpectcn.  Leptopcctcn  of  the  same  author  is  based 
on  the  kelp-inhabiting  variety  of  /'.  [Chiainys)  latiaiiritus  Conrad;  its  peculi- 
arities result  directly  from  its  special  situs  ;  the  shells  intergrade  perfectly  with 
the  other  chlamydoid  forms. 

Subgenus  yiw?««/;«  Bol ten,  1798.     Ty^iS  P.  plerironectes  \.. 

Valves  flattish,  internally  Urate,  externally  usually  smooth  or  faintly 
striated;  ears  subequal ;  the  ctenolium  absent  and  the  b)'ssal  notch  obsolete. 
Pleuroncctia  Swainson,  1840,  is  synonymous. 

Section  Aniiisium  s.  s.     Type  /-".  plcuroiiccics  L. 

Valves  about  equally  convex,  gaping  at  the  sides,  nearly  similar  in  sculp- 
ture, the  recent  forms  having  the  left  valve  darkly  colored  and  the  right  valve 
pale  or  albescent. 

Annisiuin  Lyoni  Gabb  in  the  youthful  condition  has  a  sculptured  left  valve 
like  Pyopeamusiuiit. 

Section  Propenninsiuvi  Gregorio,  1SS3.  T)'pc  /'.  iiicqjiisculptits  Tibcri 
(=:  fcncstraius  Forbes). 

Right  valve  impressed  about  the  distal  margin,  which  is  not  fully  calcifieii, 
partially  concave,  the  sides  partially  closed,  away  from  the  ears ;  the  liraa 
shorter;  the  external  sculpture  chiefly  concentric,  while  on  the  left  valve,  if 
present,  it  is  radial ;  the  recent  forms  usually  glassy  or  pale  colored  in  both 
valves. 

On  anatomical  grounds  Professor  Verrill  separates,  as  Pai-ainiisiiim,  Aiiin- 
siiim  Dalit  Smith ;  but  there  are  no  distinctive  conchological  characters. 

In  the  Bulletin  of  the  Zoological  Museum  of  the  University  of  Turin, 
No.  298,  pp.  101-2,  June  11,  1897,  Sacco  has  given  a  list  of  subdi\isions  of 
Pccten,  without  definition,  but  referring  to  the  species  he  regards  as  types,  or 
includes  under  the  several  subgenera.  Among  those  not  above  mentioned 
are  the  following :  Under  the  genus  Aiinisiiiiii,  of  which  P.  cristatiis  Hronn  is 
regarded  as  typical,  Pannaiiitissiiiin  Sacco  (1897)  is  typified  by  J',  diiodcchnla- 
mellatus  Bronn,  and  Variauiussiiim  Sacco  (1897)  by  P.  cancella/us  "  Schmidt" 
(?  Goldfuss,  not  Bean  and  Phillips  or  McCoy),  while  J\  foicstratus  Forbes  is 
included.  This  .section  is  therefore  a  .synonyme  of  Propeatniisiinn  dc  Gre- 
gorio, 1883. 
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Pccten  burdigalcnsis  Lam.  (regarded  by  Deshayes  as  a  variety  of  the 
species  cristatits  Bronn,  referred  to  Anuisiiiui  by  Sacco)  is  made  type  of  a  sub- 
genus of  typical  Pecteii  called  Ainiissiopectcn  by  Sacco,  and  the  subgenera 
Oopeden  Sacco,  based  on  Pectcn  rotundatus  Lam.,  and  FlabcUipcctcn  Sacco,  on 
/-".  flabclliformis  Brocchi,  are  also  referred  to  typical  PfitriL  If  differential 
descriptions  of  new  groups  were  imperative,  probably  some  of  the  above 
might  never  have  seen  the  light,  but,  with  present  methods,  the  flood  of  new 
names  is  likely  to  continue  unchecked  by  any  considerations  drawn  from  a 
.serious  study  of  nature. 
Subgenus  Hinnitcs  Uefrancc,  1821.     Type  H.  Corfcci  Defv. 

Shell  (up  to  advanced  youth)  a  typical  Chlamys,  later  becoming  sessile 
and  irregular,  in  which  stage  the  resilial  pit  is  elongated  and  the  cardinal 
margin  develops  an  obscure  area.     Hiiinita  Gray  is  synonymous. 

There  are  several  groups  of  Pcciiiiidce  in  Paleozoic  and  Mesozoic  horizons, 
as  well  as  one  or  two  exotic  recent  types,  which  do  not  need  to  be  considered 
here. 

FOSSIL  PECTENS  OF  THE  TACIFIC  COAST. 
Since  it  became  absolutely  necessary  to   review  the   Pacific  coast  and 
Antillean  Pectiiiidce  in  order  to  settle  the  status  of  those  of  the  Atlantic  coast, 
and  as  this  review  has  necessitated  a  good  deal  of  hard  work,  and  the  results 
ma)-  be  useful  to  the  student,  a  synopsis  of  them  is  offered  here. 

Pecten  (Patinopecten)  propatiilus  Conrad. 
Pccten  propatiiltis  Conrad,  Geol.  Wilkes  Expl.  Exped.,  App.  i,   p.  726,   pi.   18,   figs.  13, 

13  <7,    1849. 

Pictin  caiirinus  of  various  authors,  but  not  of  Gould. 

Astoria  Miocene  of  the  Columbia  River ;  Dana. 

The  types  of  this  species  are  in  the  National  Museum.  It  has  been 
regarded  as  identical  with  P.  cauriniis  Gould  by  Carpenter,  Cooper,  and  others, 
but,  as  pointed  out  by  Meek  (Miocene  Checklist,  S.  I.  Misc.  Coll.,  p.  26,  1864), 
while  the  recent  shell  has  from  twenty  to  twenty-si.K  ribs  and  a  minutely  con- 
centrically striated  surface,  the  P.  propatidus  rarely  has  more  than  si.Kteen 
ribs,  and  when  perfect  has  the  surface  microscopically  tessellated.  The  latter 
is  also  a  generally  smaller  and  more  convex  species. 

Pecten  (Patinopecten)  Meekii  Conrad. 
PecUn  Mc-f kii  Zoww,  Pac.  R.  R.  Rep.,  vii.,  p.  190,  pi.  I,  fig.  I,  1857. 
Miocene  of  San  Rafael,  California ;  Conrad. 
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The  type  specimen  of  tliis  species  is  also  in  the  National  Museum,  and 
it  is  much  closer  to  P.  caurinus  than  the  last  species.  It  has  twenty  ribs  and, 
except  that  it  is  somewhat  more  con\-ex,  closely  resembles  P.  caurinus  in 
every  respect  when  of  the  same  size.  The  latter,  however,  has  not  yet  been 
found  in  the  succeeding  Pliocene  deposits,  though  present  in  the  fauna  of 
Puget  Sound.     Conrad's  figure  is  a  mere  caricature. 

Pecten  iPatinopecten)  coosensis  Shumarcl. 
Plate  26,  Figure  2. 
Pecten  coosensis  ?^\mx!\?lxA,  Trans.  St.  Louis  Acad.  Sci.,  i.,  pt.  2,  ]i.  122,   1858. 
P.  coosacnsis  Meek  (err.  ty]i.),  S.  I.  Mioc.  Checkl.,  p.  3,   1S64. 

Miocene  of  the  Empire  beds  (Astoria  horizon)  at  Coos  Bay,  Oregon; 
Shumard  and  Dall. 

This  species  is  large,  compressed,  with  tvventj'-nine  to  thirty-one  squarish 
prominent  ribs,  and  on  the  upper  valve  much  wider  interspaces  crossed  by  fine 
incremental  lines.  The  libs  are  sometimes  longitudinally  grooved  towards  the 
base.  Specimens  are  in  the  National  Museum  and  measure  in  alt.  120,  lat.  1 
113,  and  diam.  27  mm.  This  fine  species  is  very  abundant  in  the  locality] 
indicated.  It  is  nearest  to  the  Pliocene  P.  cxpansus  Dall,  in  which  the  ribs  are 
dichotomoiis. 

Pecten  (Chlamys)  altiplicatus  Conrad. 
Pecten  altiplicatus  Conr.,  Pac.  R.  R.  Rep.,  vii.,  p.  191,  p!.  3,  fijj.  2,  1857. 
J'ecteti  altiplectiis  Conr.  (err.  typ.),  I'roc.  Acad.  Nat.  Sci.  I'liila.  for  1S56,  p.  313,  1857. 
Pecten  hericeiis  Carpenter,  Cooper  ;   not  of  Gould. 

Miocene  of  the  San  Rafael  hills  near  .Santa  Barbara,  California;  VV.  P. 
Blake. 

This  sj)ecies,  which  is  wretchctlly  figured  by  Conrad,  is  represented  by^ 
the  type  in  the  National  Museum.  It  has  ten  or  eleven  high,  sharp  spinulose, 
ribs  alternated  with  an  equal  number  of  low,  small  imbricate  rihlcts,  the  int(^r-| 
spaces  sculptured  with  elevated  radial  scabrous  threads.  The  beak  and  eafsi 
are  defective,  but  the  typical  specimen  is  characteristic  enough  to  show  thatit| 
is  entirely  distinct  from  the  recent  Pccicn  hcriccus  Gould,  with  which  it  haS| 
often  been  doubtfully  united. 

P.  catillifonnis  Conrad  {op.  cit.,  v.,  p.  329,  pi.  9,  fig.  83,  1856),  whichj 
resembles  in  the  figure  a  flattened  valve  of  J\  Ilccnnanui  seen  from  within, 
and  P.  iievadaiius  Conrad  [op.  cit.,  p.  329,  pi.  8,  fig.  •;'j)  were  described  from 
drawings  made  by  Professor  W.  P.  IMake  from  internal  or  external  casts  in  the 
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sandstones  of  Ocoya  Creek.     No  types  of  tlieni  exist,  and  the  figures  are  so 
bad  tliat  it  is  to  be  feared  they  will  remain  for  a  long  time  unrecognized. 

Section  Lyropccten  Conrad. 

Lyropecteii  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  291  ;  Meek,  Smithsonian  Checkl. 
Mio.  Fos.,  pp.  5,  27,  1864.  Type  Pallium  estrellanum  Qoxvc.,  Pac.  K.  K.  Rep.,  vi., 
Gaol.,  p.  71,  pi.  iii.,  fig.  15,  1856;  Proc.  Acad.  Nat.  Sci.  Phila.,  \iii.,  p.  313,  1857; 
Liropechn  estrellanum  Cooper,  Bull.  State  Mining  Bur.  Cala. .  No.  4,  pi.  6,  figs.  65-67, 
1884  (text  excl.).  Not  P.  estrellanum  Conr.  of  Pac.  R.  R.  Rep.,  \\\.,  p.  191,  pi.  3, 
figs.  3-4,    ~  P.  I'olevfonnis  Conr.,  Proc.  Acad.  Nat.  Sci.  for  1862,  p.  291. 

l.iropeeten  Gabb,  Pal.  Cal.,  ii.,  p.  105,   i86g. 

Not  Lyropeeien  Conrad,  Am.  Journ.  Conch.,  iii.,  |).  6,  1867.  Type  P.  crassleardo  Conr., 
Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  ]).  291. 

Xot  Liropccten  Fischer,  Man.  de.  Conchyl.,  p.  944,   1887.      Type  P.  noitosus  Linne. 

N'ot  Lyropecten  Verrill,  Trans.  Conn.  Acad.  Sci.,  x.,  p.  63,  1897.  Type  P.  iwdostis  Linnc 
(following  Fischer). 

Xot  Lyriopeeten  Hall,  1S83,  =  section  of  Aviculopecte7i. 

Among  the  types  of  the  Pacific  Railway  explorations  is  a  fossil  Pecten 
with  a  label  "  Estrella  Valle\"  in  Conrad's  handwriting.  The  ears  have  been 
broken  off",  but  in  other  respects  it  agrees  well  with  the  description  and  figure 
of  Pallium  cstrcUanuvi.  The  ribs  are  worn  flat,  and  the  undulations  mentioned 
in  the  description  are  due  to  erosion.  It  is  the  only  specimen  agreeing  at  all 
closely  with  the  requirements,  and  I  have  no  doubt  it  is  one  of  the  specimens 
from  which  Conrad's  description  was  prepared.  Better  preserved  fragments 
show  the  intercalary  line  clearly,  and  also  that  the  ribs  were  imbricated,  as  in 
f.  Jcffcrsoniits,  by  minute  elevated  scales.  It  is,  in  short,  a  Pcctoi  belonging 
to  the  same  group  as  P.  Jeffcrsonitis,  Madisoiiiiis,  crassicardo,  etc.  Curiouslj' 
enough,  the  same  specimen  served  as  the  subject  for  Conrad's  P.  Hcermanni 
(Proc.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  267,  1855),  described  in  a  line  and  a  half 
and  never  figured.  The  two  were  identified  by  Conrad  as  the  same  .species 
on  the  National  Museum  labels.  In  the  confusion  that  surrounds  the  .specific 
name  cstrellamim  (three  species  of  Pcctcii  from  the  same  region  having  been 
so  named  by  Conrad),  it  is  probably  better  to  revert  to  the  earlier  name  of 
Heermanni.     A  fair  figure,  cited  above,  has  been  given  by  Cooper. 

The  type  of  the  second  form,  named  cstrcllajinm,  is  lost.  It  appears  to 
have  been  a  shell  resembling  Pecten  dcntatus  Sby.  in  outline,  but  the  sculpture 
and  number  of  ribs  agree  with  the  original  cstrcllanus.  Conrad  renamed  it  L. 
''olccjonms,  but  the  difference  of  shape  may  be  due  to  crushing,  as  the  fossils 
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of  this  horizon  are  all  more  or  less  distorted,  and  the  shell  ma\'  be  the  same, 
as  he  originally  thought  it  to  be.  The  dentition  of  the  hinge  is  similar  to 
that  of  many  Pectcns,  such  as  /'.  Swiftii  Bcrnhardi,  J^.  Vi'ii/ricosiis  Sb)'.,  and 
P.  pur  pur  at  us  Lam. 

The  third  species  referred  by  Conrad  to  this  group  is  P.  luagiio/ia  Conr. 
(Pac.  R.  R.  Rep.,  vii.,  p.  191,  pi.  I,  fig.  2,  1857),  of  which  the  very  im[)erfect 
fragments  which  served  as  types  are  in  the  National  Museum.  The  figure  is 
a  very  erroneous  diagram  compounded  from  the  characters  of  these  fragments. 
A  better  specimen  of  the  same  species  was  later  described  by  Conrad  under 
the  name  of  L.  crassicardo  (Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  291)  but 
has  not  been  figured.  The  types  are  in  the  Academy's  collection.  Both 
valves  are  convex  and  ha\e  the  hinge-teeth  moderately  developed.  The  shell 
has  from  eleven  to  fourteen  ribs  and  much  resembles  /'.  Jcffersonius,  except  in 
the  greater  development  of  the  hinge-teeth  and  the  radial  ribbing  of  the  ears. 

It  grows  even  larger  than  the  average  Jeffcrsonius  and  belongs  to  the 
Miocene  of  the  Santa  Inez  Mountains,  Santa  Barbara  County,  California. 
According  to  Gabb  (Pal.  Cal.,  ii.,  p.  105)  a  broken  .specimen  of  this  species 
served  as  the  original  for  the  figure  of  Spondyhis  estrellanus  Conr.  (Pac.  R.  R. 
Rep.,  vii.,  pi.  I,  fig.  3,  1857),  an  opinion  which  the  figure,  poor  as  it  is,  offers 
much  to  confirm. 

The  genus  established  by  Conrad  was  based  on  the  heavy  cardinal 
lamina:  which  compose  a  distinctly  dentiferous  hinge;  this  feature,  however, 
varies  in  the  different  species  and  is  insufficient  as  a  basis  for  a  group  of  such 
value  in  view  of  its  inconstancy.  The  group  name,  whatever  rank  is  assigned 
to  it,  must  depend  upon  the  type.  This,  as  already  pointed  out,  belongs 
among  those  species  which  unite  with  sculpture  similar  to  that  of  7'.  vmximus 
the  character  of  having  both  valves  more  or  less  convex,  instead  of  having  the 
right  valve  flattened  or  even  subconcave.  Such  shells  arc  more  or  less  inter- 
mediate between  /Hquipcclcn  Fischer  and  Pcctoi  proper. 

In  1867  Conrad,  with  the  forgetfulness  which  marked  liis  later  work, 
produced  the  genus  Lyropcctcu  again,  as  if  it  was  not  already  described,  and 
offers  as  a  type  L.  crassicardo,  one  of  his  original  species  but  not  that  origi- 
nally indicated  as  the  type.  L.  crassicardo,  however,  is  a  true  member  of  the 
group.  But  to  this  species  he  adds  Pecten  uodosus  and  its  allies,  which  arc 
not  entitled  to  be  admitted.  P'ischer,  in  citing  Conrad,  ignores  the  original 
description  and  mentions  P.  uodosus  as  the  type,  which  it  never  was,  and  thus 
subsequent   writers  were   led   into  error.     The   modification   of  the  original 
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orthot;raphy  by  Gabb  and  Fischer  is  unnecessary  and  contrary  to  tlic  xulcs  of 
nomenclature  followed  in  this  volume. 

Notwithstanding  the  fact  that  the  real  type  is  intermediate  in  form 
between  the  /'.  ventricosus  j^'oup  and  that  of  /'.  Jcffersoiiius,  the  balance  of 
characters  is  decidedly  in  favor  of  the  latter,  and,  thus  restricted,  it  forms  a 
fairly  natural  and  recognizable  assembly  which  will  contain,  besides  the  type, 
such  forms  as  /-".  crassicardo  Conr.,  P.  Jcffersoiiius  Say,  P.  Madisoniiis  Say,  /•". 
tdgixonibcnsis  Conr.,  P.  scpUiiariiis  Say, — all  large  species,  with  conspicuous 
ribbing,  radially  squamose-striate  surface,  convex  and  nearly  equilateral  valves, 
and  more  or  less  developed  cardinal  laminre.     The  group  is  chiefly  Miocene. 

In  Pccteii  Clintonius  we  have  a  species  which  appears  to  differ  remarl<ably 
from  such  forms  as  Jeffcrsonius,  and  yet  the  most  essential  distinction  is  the 
absence  of  ribbing.  If  we  were  to  imagine  a  specimen  of  P.  Jcffcrsonins  with 
the  ribs  flattened  out,  the  distinction  between  it  and  /-".  Clintoiiiits  would  be 
almost  imperceptible.  In  recent  Pectens  the  group  is  only  represented  by 
such  forms  as  P.  fiiscopitrpiirens  Conrad,  which  never  attain  a  large  size  but 
resemble  in  their  sculpture  the  young  shell  of  P.  Madisonius  and  its  allies. 
Fhcy  can  hardly  be  accommodated  in  the  group  as  here  restricted. 

Pecten  iPlagiocteniuui)  deserti  Conrad. 
'   1,-n  iltserti  Conr.,  Pac.  R.  R.  Rep.,  v.,  p.  329,  pi.  8,  ti;;'.  77,   1856;   Dcscr.  Fos.  and 
Shells,  House  Reps.  Doc.  129,  p.  15,  July,  1S55. 
Pecten  discus  Cooper,  Cal.  State  Min.  liur.  Bull.,  IS'o.  4,  p.  57,  pi.  4,  figs.  55,  56,  1894; 
not  /'.  discus  Conrad,  1857. 

Miocene  (?)  of  Carrizo  Creek,  Colorado  Desert. 

This  appears  to  be  a  well-defined  species  resembling  /'.  turgidiis  Lamarck, 
having  twenty-three  close-set,  smooth,  rounded,  prominent  ribs,  and  both 
valves  moderately  convex ;  the  specimens  arc  usualK-  crushed.  This  has 
been  confounded  by  Cooper  with  /-*.  discus  Conrad,  his  remarks  showing  that 
Dr.  Cooper  is  unacquainted  with  the  true  P.  discus. 

Pecten  {'  Plagiocteniuni)  pabloensis  Conrad. 
iiti pahloensis  Qonr.,  Pac.  K.  R.  Reps.,  vi.,  p.  71,  pi.  3.  tig.  14,   1857. 

Miocene  of  San  Pablo  Bay,  California;   Merriam. 

This  species  is  represented  by  a  better  figure  than  some  of  the  others, 
and  has  been  collected  from  the  original  locality  by  Ur.  John  C.  Merriam, 
of  the   University  of  California.       It   has   been   erroneously   referred   to   the 
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young  pf  P.  cstrdlanum  (=  Hecruianni  Com.)  by  Dr.  Cooper.  It  is  small, 
with  feeble  sculpture  like  a  young,  pressed-out  Pcctcn  propatuliis,  with  eighteen 
to  twenty  major  ribs  alternated  with  smaller  intercalary  riblets.  The  ears  are 
discrepant,  the  right  anterior  one  radially  ribbed.  The  shell  measured  about 
thirty  millimetres  in  height  and  length.  11 

Pecten  (Pecten)  bellus  Comail. 
Jiiiiira  hilla  Conrad,  Pac.  R.  R.  Rep.,  vi.,  p.  71,  pi.  3,  fig.   16,   1S57. 

Niil /<?«/V<J  A/Az  Gabb,  Pal.  Cal.,  ii.,  p.   105,  pi.   16,  fig.  20,  1868.  ^ 

Not  r.xtcn  In-llus  Sby.  (tihi  ?).  nor  /'.  bellis  McCoy.  iS 

Tertiary  of  Santa  Barbara,  California.  i 
Neither  the  description  nor  the  figure  are  sufficient  to  positively  identify 

this  shell,  of  which  no  authentic  specimen  is  known.     Such  information  as  is 

given  does  not  agree  with  either  of  the  recognized  species.  ' 

Pecten  (Chlamys)  fucanus  n.  s. 
Plate  26,  Figure  7. 

I'^ound  in  concretions  from  the  Miocene  sandstones  of  Clallam  Hay, 
twenty-five  miles  eastward  from  Cape  Flattery,  on  the  south  shore  of  Fiica 
Strait,  Washington,  by  Mr.  J.  S.  Diller,  of  the  United  States  Geological 
Survey.  Another  specimen  was  received  from  J.  G.  Swan,  collected  in  the 
same  vicinity. 

This  is  a  rather  large  species  of  the  type  of  P.  Hiiidsii  var.  stratcgus, 
both  valves  moderately  convex  and  with  a  fine  subsidiary  surface  tessellation ;  ' 
sixteen  squarish  ribs,  of  which  the  median  one  in  the  left  valve  is  stronger 
than  the  rest  and  surmounted  by  prominent  imbricated  scales;  the  others  are 
simply  radially  striated,  as  are  the  interspaces,  which  carry  a  mesial  elevated 
thread;  the  submargins  are  radially  threaded,  as  are  the  subequal  ears,  which 
also  bear  marked  concentric  larnelhu;  the  resilial  pit  is  (jf  moderate  size 
and  the  cardinal  edge  is  deeply  grooved  parallel  to  and  just  below  t^e 
margin;  the  interior  reflects  the  external  ribbing.  Alt.  85,  lat.  80,  convexity 
of  left  valve  16  mm.     Types  in  the  National  Museum. 

This  interesting  form  is  represented  by  very  perfect  internal  and  external 
casts  of  the  left  valve  and  other  less  perfect  examples.  It  is  doubtless  the 
precursor  of  the  recent  /*.  Iicrkcns  groui). 

Pecten  (Chlamys  ?)  discus  Conrad. 
Ptctcn  discus  Conrad,    I'ar.   K.   K.   Kcp.,  vii.,  ]).   iijo,  pi.  3,  fig.    T,   1857;   not  of  Cooper, 
Cal.  State  Min.  liiM'.  P.ull.,  No.  4,  p.  57,  pi.  4.  figs.  55,  56,   1894. 
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From  the  fino-graincd  Miocene  shales  of  Santa  Barbara  County,  CaH- 
fornia. 

This  is  a  beautiful  thin,  flat  species,  resembHng  a  young  Patinopcctcn,  but 
more  oblique  and  oval,  the  left  valve  showing  nine  or  more  low,  wide,  smooth 
ribs  in  the  middle  of  the  disk,  with  wider  smooth  interspaces,  and  the  sculp- 
ture obsolete  towards  the  ends  and  base  of  the  valve;  the  right  valve  lias 
narrower,  sliarper,  smaller,  and  more  numerous  riblets ;  the  left  valve  meas- 
ures about  forty-seven  millimetres  in  height  and  width,  and  the  shell  was 
apparently  about  ten  millimetres  in  diameter;  the  cars  are  pl.iin  antl  unequal. 
Conrad's  figure  is  very  pour  and  gives  little  idea  of  the  shell.  This  may 
belong  to  the  section  ALquipccten. 

Species  which  may  be  of  Miocene  or  Pliocene  age  and  were  collected  on 
Cerros  Island,  Lower  California,  were  described  by  Gabb  (Pal.  Cal.,  ii.,  p.  32, 
1866).  P.  cerrosensis  Gabb  {pp.  cit.,  p.  32,  pi.  9,  figs.  55,  55  a)  has  eighteen  to 
twenty  flattish,  entire  ribs,  with  about  equal  interspaces.  It  is  of  the  type  of  /^. 
cborcus  Conr.,  but  much  larger.  P.  Vcatcldi  Gd^h  {pp.  cit.,  p.  32,  pi.  10,  fig.  56) 
is  of  the  general  tyjjc  of  P.  nodosus,  and  has  about  fourteen  feebly  nodose  broad 
ribs,  striated,  reticulated,  and  minutcl)'  squamose.  The  little,  smooth  P.  Pcck- 
hami  Gabb  with  Camptonectes  striation  (Pal.  Cal.,  ii.,  p.  59,  pi.  16,  figs.  19,  19  a, 
1866)  and  the  concentrically  undulated  /'.  pcdroanus  (Trask)  Gabb  {Plagiostonia 
pedroiina  Trask,  Proc.  Cal.  Acad.  Sci.,  i.,  p.  86,  pi.  iii.,  fig.  i ,  1856  ;  +  P.  annidatus 
Trask,  loc.  cit.,  fig.  2,  and  /'.  ti-nncata  Trask,  fig.  3  ;  Gabb,  Pal.  Cal.,  ii.,  p.  60, 
1866)  comprise  the  remaining  species  of  the  Pacific  coast,  which  are  supposed 
to  be  of  Miocene  age.     Some  of  them  may  also  prove  of  Pliocene  age. 

The  following  undetermined  forms  have  been  observed  in  the  collection 
of  the  State  University  at  Berkelej',  California : 

Pcctcii  s[).  A  species  in  the  State  University  collection  at  Berkeley,  Cali- 
fornia, which  had  been  marked  /-".  pabloensis  by  Dr.  Cooper  is  evidently 
distinct;  it  has  fifteen  primary  ribs  on  the  left  valve,  many  of  them  unevenly 
divided  near  the  basal  margin  by  a  shallow  sulcus  ;  in  the  interspaces  are  low, 
rounded  riblets,  extending  about  half  waj'  up  the  disk;  right  valve  some- 
what more  convex;  the  ears  subequal  and  vertically  striated.  iVlt.  85,  lat.  90 
mim.     Found  in  the  Miocene  of  Fo.xin's  Ranch,  California. 

Pcctcn  Hecnnanni  Conr.  var.  ?  A  large  species  from  Santa  Inez  Canon, 
Santa  Barbara  County,  California,  is  biconvex,  with  sixteen  large,  nearly 
smooth  ribs  in  the  right  valve,  with  subequal  interspaces,  in  the  middle  of 
each  of  which  is  a  single  small   raised  thread  ;  ears  subequal,  the  [)osterior 
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radially  and  the  others  concentrically  threaded  ;  the  left  valve  somewhat  less 
convex.     Alt.  145,  lat.  147,  extreme  length  of  hinge-line  80  mm. 

Pccten  sp.  San  Pablo  formation,  Mount  Diablo,  Contra  Costa  County, 
California,  has  fourteen  to  sixteen  ribs,  strong  and  simple,  with  narrower  chan- 
nelled interspaces,  which,  as  well  as  the  ribs  in  some  cases,  arc  radially  striated; 
ears  subequal,  somewhat  impressed,  with  a  few  rather  coarse  radial  riblets  and 
concentric  striation.     Alt.  127,  lat.  137,  hinge-line  70  nmi. 

Pccten  sp.  A  small  species  recalling  P.  descrti  was  collectetl  near  Mount 
Diablo ;  it  is  rounded,  moderately  convex,  with  eighteen  to  twenty  slightly 
nodulous  subequal  ribs,  with  channelled  equal  interspaces  crossed  by  fine 
looped  concentric  sculpture;  the  shell  is  like  a  small  wquisulcatiis  in  general 
form,  with  small  subequal  ears.     Alt.  28,  lat.  28,  hinge-line  18  mm. 

Pcctcii  sp.  indct.  The  flat  valve  of  a  species,  in  poor  condition,  but  re- 
calling /'.  dcntalus  .Sby.,  has  been  received  from  Miocene  beds  near  San  Diego. 

The  following  arc  ul    IMiueeiic  age  ; 

Pecten  (Patinopecten)  expansus  Dall. 
Platk  26,-  Figure  i. 
Pccten  expansus  Dall,  Proc.  U.  S.  Nat.  Mus.,  i.,  p.  14,  1S78. 

Pliocene  of  Pacific  Beach  (lower  horizon),  near  San  Diego,  California; 
Hemphill,  Dall,  and  Hamlin. 

Shell  large,  flattish,  with,  on  the  right  vaK'e,  twenty-fi\e  to  thirty  flat 
dichotomous  ribs,  which  differentiate  it  from  the  other  species  of  this  group.  ' 

Pecten  (Pecten)  Stearnsii  Dull. 
Plate  26,  Ficuuk  5. 
Pecten  Sicarnsii  Xy^W,  op.  cit.,  p.  15,  1878. 
Founil  with  J',  expansus. 

This  is  the  Pliocene  precursor  of  Pecten  diegeiisis  Dall,  from  which  it 
differs  by  having  five  or  si.x  more  ribs,  which,  in  the  adult,  have  a  conspicuous 
median  sulcus. 

Pecten  laqiieatiis  Sby.,  a  Japanese  species,  has  been  erioneously  cited  by 
Reeve  from  California. 

Pecten  (Pecten)  Hemphillii  Dall. 
Pecten  Ihmpliittii  Dall,  op.  cit.,  \>.  15,  1878. 

Jnnira  liclla  dabb  (non  CVmratl),  I'al.   Cal.,  ii.,  pi.  16,  lig.  20,   [869;  not  /'.  Ih-lla  Sby., 
nor  P.  betlis  McCoy. 
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FoLinil  with  P.  cxpaiisus. 

Tliis  slicll  is  probably  identical  vvitli  the  Jaiiira  hcUa  of  Gabjj,  but  it 
differs  from  the  original  /.  bella  Conrad  by  its  entire  ribs,  rounded  ai)Ove 
instead  of  square,  with  extremely  fine  concentric  lamellation. 

Pecten  (Pecten)  compactus  11.  s. 

I'l.A'lK    J4,    KlCUKE    5. 

Pliocene  of  Ventura  County,  California,  at  an  elevation  of  two  hundred 
feet  and  eight  miles  inland  from  the  sea;   (J.  S.  Nat.  Mus.,  No.  61,246. 

Shell  having  a  general  resemblance  to  Pecten  dcntatns  Sby.  and  P. 
Poiilsom  Morton,  being  slightly  larger  than  the  latter  and  sculptured  more 
like  the  former.  Right  valve  with  twenty  flat-topped,  entire,  smooth,  squarish 
ribs,  separated  by  much  narrower  channelled  interspaces,  crossed  by  faint 
incremental  lines;  submargins  smooth  except  for  incremental  lines;  posterior 
ear  with  six  or  seven  faint  minute  radials  crossed  by  elevated  lines  of  growth ; 
byssal  ear  small,  with  three  or  four  conspicuous  subimbricate  radials  and  a 
rather  small  notch  and  ctenolium  ;  internal  basal  margin  fluted ;  hinge-teeth 
rather  strong.     Alt.  27,  lat.  27,  diam.  of  left  valve  8  mm. 

Pecten  (Plagioctenium)  subventricosus  n.  s. 
Pi.ATK  29,  Figure  S. 
Pliocene  of  Ventura  County,  California,  Bowers;  and  of  Pacific  Heacii  at 
San  Diego,  Stearns  and  Hemphill. 

Shell  of  the  type  of  /'.  vcntricosiis  Sby.,  from  which  it  differs  by  being 
smaller  and  less  tumid,  less  expanded  laterally,  with  the  ribs  rounded,  instead 
of  flattened,  above,  and  with  narrower  interspaces ;  the  tops  of  the  ribs 
smooth,  the  sides  with  a  dense  fringe  of  concentric  lamelke,  much  as  in  coin- 
parilis  T.  and  H.     Alt.  and  lat.  65,  diam.  24  mm. 

Pecten  (Chlaniys)  opuntia  n.  s. 
ri.ATE  29,  Figure  6. 
Pliocene  of  San  Diego,  California;   Hemphill  and  ll.uiilin. 
Allied   to  J\  luriccus  var.  navarcluis  Dall,  from  which   it  differs  b\'  its 
smaller  and  not  fasciculated  radial  ribs,  more  elongated  anterior  ear,  more 
densely  radially  costate  posterior  ear,  small  size  when  adult,  and  by  a  tendency 
to  be  suddenly  contracted  at  the  basal  margin  on  the  completion  of  growth, 
somewhat  as  in  P.  pcsfclis.     Alt.  35,  lat.  32.5  nun. 
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Pecten  (Chlamys)  Parmeleei  n.  s. 

PLATK   37,   FlGUKliS    14,    I4</. 

Pliocene  of  San  Diego,  California ;  Parmelee. 

This  species  is  close  to  P.  Siviftii  Bernhardi  of  Japan  (J.  de  Conchyl., 
vii.,  plates  I  and  2,  1858)  but  smaller,  and  differs  by  the  smooth  tojj  surface 
of  the  ribs,  which  in  P.  Swiftii  are  more  or  less  striated  or  coarsely  threaded, 
and  by  the  not  alternated  radial  riblets  on  the  right  posterior  ear;  also, 
especially,  by  the  profuse  coalescent  microscopically  checkered  squamation, 
which  makes  a  complete  external  coating  to  the  valve.     Alt.  45,  lat.  38  mm. 

The  Pcctcn  fauna  changes  almost  completely  with  the  Pleistocene,  all  the 
species  being  known  as  recent  and  generally  of  the  same  climatic  groups  as 
those  at  present  living  in  the  most  adjacent  waters. 

The  following  species  have  been  noted  : 

Pecten  (Chlamysj  islandicus  MuIIlt. 
I'd  ten  islaiidiius  Miill.,  Prodr.  Zool.  Uanica,  p.  248,   1776. 

Pcclcn  cinnabarina  Born,  1778,  +  P.  rubidtis  Martyn,  1784,  ^-  Oslrca  dciiiissa  Solander, 
1797,  +  Pcctcn  Pcateii  Convci.d,   1831,  +  P.  Pabrkii  l'\\\\\\tx>\,  1844. 
Bowlder  clays  of  the  northwest  coast,  also  living  in  Bering  Sea ;   Dall. 
Ribs   numerous,  subequal,   rounded,  small,   scaly  on   both    valves,  with 
channelled  minutely  reticulate  interspaces. 

Pecten  (Chlamys)  hericeus  Could. 
Pcctcn  licriccHS  Qmvi\A,  Proc.  liost.  Soc.  Nat.  Hist.,  p.  236,   1S50. 
Pecten  hastatus  Cpr.,  1863  ;  not  of  Sovverby,  1843. 
?  =  Pcctcn  rastcltinuni  Val.,  Voy.  V'enus,  pi.  19,  fig.  4,   1835. 

Pleistocene  of  San  Diego,  California;   Hemphill. 

Middle  ribs  of  the  fasciculi  on  the  left  valve  high,  spiny,  the  rest  merely 
scaly.  This  is  entirely  distinct  from  the  true  P.  Iiaslatiis  Sby.,  with  which 
Carpenter  confused  it.  The  latter  is  a  smaller,  quite  rare  shell,  with  entirely 
different  sculpture,  and  has  not  yet  been  found  in  the  fossil  state. 

I  have  taken  the  name  of  Gould,  as  the  oldest,  for  the  specific  designa- 
tion of  a  group  of  forms  of  which  the  original  Iwriccus  is  only  a  special 
development,  the  prevalent  and  normal  form  of  the  species  being  the  follow- 
ing shell : 

Pecten  hericeus  var.  navarchus  Dall. 

Pcctcn  rubidus   Hinds,   Zool.   .Sulph.  \uy.,    p.   61,   pi.   17,   fig.   5,   1844  ;    not   /'.   nibidtlS 
Martyn,  1784. 
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Bowlder  clay  of  Comox,  Vancouver  Islaiul,  Newcombe ;  Pleistocene  of 
Sail  Pedro,  Dall  and  Stearns;  of  San  Diego,  California,  at  Pacific  Ikacli, 
Hamlin. 

Smaller  than  P.  islandiais ;  ribs  small,  obscurely  fasciculated,  dichuto- 
nious,  and  imbricated  on  both  valves.  Living  from  the  Aleutian  Islands  south- 
ward to  Lower  California. 

Pecten  hericeus  var.  Hindsii  Caipenter. 
/lv/<7/  (.'  var.)  I/indsii  Cp\-.,  Suppl.  Rep.  Brit.  Assoc,  p.  645,  1863. 

Pleistocene  of  Sucia  Island,  Fuca  Strait,  Newcombe ;  recent  from  Bering 
Sea  to  Monterey,  California. 

Ribs  on  the  right  valve  smooth,  not  fasciculated,  sometimes  wide,  flattisli, 
usually  dichotomous ;  left  valve  as  in  var.  iiavarclius.  The  typical  specimens 
seem  remarkiibly  distinct  from  navanhus,  but  in  a  large  series  intergradation 
is  obvious. 

Pecten  hericeus  var.  strategus  Dall. 

Pleistocene  of  Alaska  and  recent  at  Unalashka ;   Dall. 

The  fasciculi  of  the  left  valve,  to  the  number  of  five  to  seven,  with  the 
riblcts  coalescent,  forming  large,  smooth-backed,  turgid  ribs,  with  smaller 
imbricate  intercalar)'  threads.  The  large  ribs  sometimes  break  up  suddenly 
into  the  usual  small  riblets  near  the  base.  The  recent  specimens  are  bright 
scarlet. 

Pecten  (Chlamys)  latiauritus  Conrad. 
Pecten  latiauritus  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  238,  pi.   18,  fig.  9,  1838. 
PtitiH  tunica  Phil.,   1S44  -}-  /-".  incsotinieris  Sowerby,   1847. 

IV,  Un   tuinbc::cnsis   Orbigny,    1847,   +   /-".    aspersus  Shy.,    1843,  non   Lam.,    1819,   +   /'. 
So7nerbii  Reeve,  1852  (non  Guilding),  is  very  closely  related. 

Pleistocene  of  San  Pedro  Hill  and  San  Diego  at  Coronado  Beach ;  very 
abundant.     Also  living. 

Hinge-line  wide;  the  ears  acutely  pointed  above;  ribs  distinct,  squarish, 
often  mcsially  grooved  ;  shell  wide.     This  is  the  type,  which  varies  widely. 

Pecten  latiauritus  var.  monotimeris  Conrad. 
/'.  monotimeris  Conrad,  op.  cit.,  p.  238,  pi.  18,  fig.  :o,  1838. 

Shell  more  oblique,  inflated,  and  markedly  shorter,  with  smaller  ears. 
P'ound  with  the  last,  with  which  many  specimens  intergrade. 
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Pecten   latiauritus  vai.   fucicolus  Dall. 

With  the  hist,  and  hvintj  on  fuci,  south  to  Cape  St.  Lucas. 

.Shell  moderatel)-  compressed,  smooth,  concentric,  sculj)ture  obsolete  ;  ribs 
low,  rounded,  wide,  entire;  hinge-line  sliorter  than  in  the  type,  and  without 
any  sinus  between  the  posterior  ears  and  the  disk.     Alt.  30,  lat.  31  mm. 

This  form  lives  attached  by  the  byssus  to  the  giant  kelp  of  the  Californian 
coast,  and  tlie  absence  of  shoclc,  due  to  the  floating  situs,  is  probably  cor- 
related with  the  obsolescence  of  the  ribs  and  posterior  sinus.  Intcrgradations 
with  the  type  are  not  at  all  rare. 

Pecten  (Patinopecten)  cauriuus  (nuild. 
Pecten  caurinus  Go\.\\A,  Proc.  Boston  Soc.  Nat.  Hist.,  p.  236,  1850. 
Pecten  yessoensis  Cpr.,    1863,   non  Jay,    Perry's  Voy.,    1856,  -\-  /'.  propatuliis  Car|3eiUci-, 

1863,  non  Conrad,  1849. 
?  Pecten  Mcekii  CoxixdiA,  ?ac.  R.  K.  Kep.,  \ii.,  p.  190,  pi.  1,  lig.  i,  1857. 

?  Miocene  of  California,  Blake ;  not  yet  reported  from  the  Pleistocene  of 
California,  but  will  probably  be  found  in  later  beds  of  Puget  Sound  and 
vicinity  when  fully  explored.  Living  about  Puget  Sound.  The  Japanese 
species  is  constantly  distinguished  by  its  smaller  and  lower  ears  and  deeper 
byssal  sinus. 

Pecten   (Nodipecten)   subnodosus   Sowcrby. 
Pecten  subnodosus  Sby.,  P.  Z.  .S.,  1835,  \).  109. 
Pecten  znterinedius  Conr^iX,  Am.  Jourii.  Conch.,  ill.,  p.  7,  1867. 

Pleistocene  of  Cerros  Island  and  other  points  on  the  Lower  Californian 
coast.     Living  in  tiie  adjacent  waters. 

There  seems  to  be  little  reason  for  separating  this  f)rm  from  the  /'. 
nodosiis  of  the  Antilles.  Both  vary  through  a  strictly  analogous  series  of 
mutations. 

Pecten  (Pecten)  diegeneis  Dall. 
Pecten  Jloridus  Hinds,  Zool.  Stilpli.  Voy.,  p.  60,  pi.  17,  fig.  6,  1844;  not  Os/ren  {       Pecten) 
Jlorida  GmeWn,  1792. 

Pleistocene  of  San  Diego;  Hemphill.  Living  on  the  adjacent  shores 
from  Monterey,  California,  southward. 

Pecten   (Plagioctenium)   ventricosus  Sowerliy. 
Pecten  ventricosus  Sby.,  Thcs.  Conch.,  Pecten,  p.  51,  pi.  12,  figs.  18,  19,  1843. 
Pecten  tuniidus  Sby.,  P.  Z.  S.,  1835,  P-  '°9!  "°'  ^'-  tuinidus'Vmi,  1822,  nor  of  Zictcn,  1830. 
Pecten  circu/aris  ^hy.,  ex  parte,  1835;    |   P.  inca  Ovh.,  1847. 
1  =  Pecten  pomatiaVdS.,  Voy.  Venus,  pi.  19,  fig.  3,  1835. 
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Pleistocene  of  San  Pedro,  San  Diego,  and  Lower  California;  Ilempliill, 
Stearns,  and  Orciitt.     Li\ing  from  Santa  Barbara  soutlnvard. 

This  species  is  tiie  Pacific  coast  analogue  of  /'.  dislocalits  Say. 

Pecten  (ventricosus  \ar.  ? )  sequisulcatus  Cpr. 
Pfc/cH  (e(}iiis!i/ra/!is  n.  s.  ?     Carpenter,   Suppl.  Rc|).  liiit.  As.,   1S63,  p.  645  ;   ,\nn.  Mag. 
Nat.  Hist.  Alar.,   1865,  p.  179. 
Found  with  the  preceding. 

This  form  bears  to  ventricosus  precisely  the  relation  which  /'.  irradians 
Lamarck,  on  the  Atlantic  coast,  bears  to  P.  dislocalus  Say. 

Pecten   (Propeamusiumi   alaskensis  Dall. 
Pectin  ahislct!i<:is  D.all,  Am.  Joiirn.  Conch.,  vii.,  p.   155,  pi.  16,  tig.  4,  icS;!. 

Pleistocene  of  Vancouver  Island,  near  Esquimalt,  and  at  various  points  in 
Alaska.     Living  from  Bering  Sea  to  Panama  Bay,  usually  in  deep  water. 

This  species  has  twenty  to  twenty-two  internal  rib-like  lirae. 

There  is  a  small  species  of  Propcaiiiusiiini  resembling  P.  sqiiaiinda  Lam. 
in  the  Arago  beds  of  Oregon,  but  the  exterior  is  not  yet  known.  It  is  prob- 
able that  a  fair  number  of  additions  to  this  list  may  be  made  when  the 
different  horizons  of  the  Pacific  coast  are  sufficiently  explored. 

PiXtcii  pyxidatus,  which  has  been  listed  from  the  Pacific  coast,  is  apparently 
a  Chinese  species.  P.  sabcrcnatiis  Carpenter  and  P.  Tozviisciidi  Gould  seem  to 
be  list-names,  cited  in  Carpenter's  supplementary  report  to  the  British  Asso- 
ciation in  1865,  but  never  characterized  and  now  unidentifiable. 

Subgenus   HINNITES   Defrance. 
Hiiiiiitis  Dcfr.,  Diet.  .Sci.  Nat.,  xxi.,  p.  169,   1821.      T\  jie  //.  Corfczi  Defr. 
HiiDiita  Fcrussac,  Tabl.  Syst.,  p.  xl.,  1822. 
//i II >ius  Wood,  Ann.  Mag.  Nat.  Hist.,  .\xxvii.,  p.  253,   1S41. 

Hinnites   crassus  Connul. 
Hinni/cs  crassa  Conr.,  Pac.  R.  R.  Rep.,  vii.,  p.  190,  pi.  2,  figs,   i,  2.   1857. 
?  -'  //iiim/fs  ^ij^aii/c-iis  Gniy,  .Vnn.  Phil.,  p.   103,   1826. 
Cf.  /W/c-it  coiiia/us  Va\.,  Voy.  Venus,  pi.   18,  fig.  2,   1835. 

Miocene  of  Santa  Margarita,  Salinas  Valley,  California. 

It  should  be  mentioned  that  Hinnites  giganteiis  Gray  (Ann.  Phil.,  1826, 
-h  H.  Ponlsoni  Qonx .,  1834)  is  not  uncommon  in  the  Pleistocene,  and  the  young 
shells,  which  sometimes  reach  the  length  of  thirty  millimetres  before  becoming 
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attached  to  other  bodies,  are  in  fact  Pectens,  and  very  liable  to  be  taken  for  an 
undescribed  species  of  that  genus.  They  are  variable  in  the  amount  of 
spinose  sculpture,  and  the  more  spiny  ones  often  closely  resemble  the  young 
of  the  true  Pcctcn  liastatus  Sby.  In  tlie  recent  specimens  a  character  by  which 
they  can  usually  be  discriminated  is  a  suffusion  of  purple  color  on  the  hinge- 
line  near  the  cartilage-pits. 

FOSSIL   PECTENS   OF  THE   ANTILLEAN   AND   CENTRA!,   AMERICAN    REGION. 

Nearly  all  of  these  species  are  Oligocene ;  a  few  are  referable  to  the 
Pliocene;  but  the  typical  Miocene  or  Chesapeake  fauna  has  not  been  identi- 
fied anywhere  south  of  Florida.  The  first  species  described  from  this  region 
appear  in  the  paper  by  Sowerby  on  the  Bovvden  fauna  in  1S49.  As  a  number 
of  these  were  very  briefly  described  and  never  figured,  I  sent  a  series  of  the 
Bowden  Pectens  in  the  National  Museum  to  Mr.  Clement  Reid,  of  the  British 
Geological  Survey,  who  very  kindly  compared  them  with  Sowerby 's  t)-pes 
and  furnished  me  with  valuable  annotations  upon  them.  In  the  small  series 
available  for  study  the  range  of  variation  necessarily  remains  doubtful  in 
some  cases,  though  I  have  had  the  advantage  of  comparing  with  the  series  of 
types  in  the  Guppy  collection  of  Antillean  fossils  now  the  property  of  the 
United  States  National  Museum. 

It  appears  from  Mr.  Reid's  examination  that  the  type  specimens  are  not 
segregated  in  the  Sowerby-Heniker  collection,  that  the  fossils  are  loose  in 
trays,  and  these  trays  sometimes  contain  mere  than  one  species.  The  confu- 
sion has  probably  occurred  since  Sowerby's  time,  as  he  was  a  very  careful 
worker.  Under  these  circumstances  the  reviser  can  only  take  the  form  which 
is  best  in  accordance  with  the  original  diagnosis  and  restrict  Sowerby's  name 
to  it. 

Pecten  (Pecten)  soror  Gal)b. 
Jan ira  saror  Cnhh,  Trans.  Am.  I'hil.  Soc,  xv.,  p.  257,   1873. 

Oligocene  of  .St.  Domingo,  Gabb ;  of  Jamaica  and  Cumana,  Guppy. 

A  large  .species  with  twenty  rounded,  strong  ribs,  separated  by  flatfish 
interspaces,  with  fine  concentric  elevated  lines,  the  flat  valve  also  strongly 
ribbed,  the  right  valve  very  convex,  and  the  shell  a  little  inequilateral. 

Pecten  (Pecten)  eugranimatus  11.  s. 
Plate  34,  Fiourk  22. 
Oligocene  of  Haiti  and  St.  Domingo,  Guppy. 
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Shell  suborbicular,  convex,  witli  twent}'-one  high,  sharp  ribs  separated  by 
V-shaped  narrower  interspaces,  the  ribs  with  a  sharp  but  shallow  mesial  sulcus 
and  the  outer  edges  of  the  sulcus  sharp  and  flaring ;  submargins  smooth,  ears 
radially  threaded,  inner  margin  deeply  fluted;  surface  with  fine,  low,  sharp 
concentric  lamella;  when  perfect;  notch  small,  narrow,  sharp,  with  no  ctcno- 
liuni ;  cardinal  crura  well  developed,  sharply  cross-striated;  ears  small.  Alt. 
23,  lat.  24,  diam.  8  mm. 

This  species  may  possibly  belong  to  Aupiipccteii,  but  its  aspect  is  that  of 
Pcitcn.  I  have  not  seen  the  left  xalve.  There  is  an  unnamed  valve  of  this 
species  in  the  Heniker  collection. 

Pecten  (Euvola)  bow^denensis  n.  s. 

I'LATK    29,    FlGUKE    I. 

Oligocene  of  the  Bowden  beds,  Jamaica  ;   Henderson  and  Simpson. 

Shell  resembling  P.  rsiczac  L.  in  the  right  valve,  with  about  twenty-three 
obsolete  smooth  ribs  separated  by  impressed  lines;  right  valve  very  convex; 
ears  subequal,  smooth,  notch  narrow,  deep;  left  valve  with  seventeen  low, 
rounded  ribs  separated  by  wider,  squarely  impressed  interspaces ;  submargins 
wide,  smooth  ;  disk  moderately  concave ;  ears  subequal,  smooth,  concavely 
arched;  interior  margin  of  the  base  with  paired  lira;,  the  pairs  separated  by 
deeper  channels;  cardinal  crura  obvious.     Alt.  43,  lat.  44.5  mm. 

The  sculpture  of  the  left  valve  definitely  separates  this  species  from  the 
young  of  P.  zic.zac,  P.  mcdius,  and  allied  forms  known  from  this  region. 

Pecten  (Euvola)  linionensis  Dnll. 
Jauira  hcvigata  Gabb,   Jouni.   Acad.   Nat.   Sci.   I'hila.,   2d  Ser.,  viii.,   p.   379,    18S1  ;   not 
Piitni  hrvigaius  OoXAiu'i'i,  Petref.,  ii..  p.  68,  pi.  97,  fig.  6,   1S35. 
Pliocene  clays  of  Limon,  Costa  Rica  ;  Gabb. 

Pecten  ( .^quipecten )  oxygonum  Soweiby. 
J'titot  oxygomiin  Sby.,  Oiiart.  Jniini.  Geol.  Soc,  \i.,  p.  52,   1S49. 
Pi-c/tii  <ii!g!/sticnsta/iis  Gshh,  ('.col.  St.  Dtmi.,  |>.  256,  1873. 
/'tr /fii  i\vi!s/>i>-a///s  Ciuppy,  ("tCoI.  Jouni.,  .wii.,  p.  294,   1866. 

Oligocene  of  St.  Domingo,  Gabb;  and  Jamaica  at  Bowden,  Henderson 
and  Simpson. 

Shell  small,  suborbicular,  with  nineteen  to  twenty-one  sharply  keeled 
ribs  separated  by  V-shaped  interspaces,  with  little-elevated,  sharp,  thin,  con- 
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centric  linear  imbrication  ;  form  tumid,  cardinal  crura  well  marked  ;  left  valve 
less  convex  than  the  otlier.     Alt.  and  lat.  about  15  mm. 

The  above  diagnosis  is  from  tlie  type  of  P.  angnsticostatits,  and  agrees 
with  Sowerbj-'s  diagnosis.  The  shells  which  arc  now  found  under  the  name 
of  Sovverby  in  the  Heniker  collection  arc,  according  to  Mr.  Rcid,  a  pair  (A) 
which  are  orbicular,  suboblique,  not  tumid,  with  a  well-marked  small  rib  in 
each  furrow,  coarsely  squamose  sculpture,  and  a  height  of  forty-seven  and  a 
half  millimetres.  The  other  specimen  (B)  is  a  single  valve  with  the  rib  in  the 
furrow  obsolete  or  absent,  the  shell  oblique,  surface  coarsely  squamose.  The 
two  are  not  certainly  the  same  species,  and  both  of  them  conflict  in  character 
with  Sowerby's  diagnosis.  I  cannot  accept  them,  therefore,  without  further 
evidence,  as  being  the  originals.  Specimen  A  recalls  .strongly  the  shell  here 
named  /'.  Gahbi,  and  may  be  a  specimen  of  that  species  which  has  been  acci- 
dentally labelled  with  a  name  not  belonging  to  it.  In  case  this  view  is  not 
accepted,  in  spite  of  the  discrepancies  between  the  specimen  and  .Sowerby's  ■ 
description,  the  present  form  will  take  Gabb's  name. 

Pecten   (.^quipecten)   insequalis  Scnverby. 
Pecten  htcegita/is  .Sby.,  <>/>.  cit.,  p.    52,  1849;  (Jiippy,   Gcol.  Joiim.,  xxii.,  p.  294,  pi.  18, 
fig.  6,  1866. 

Oligocene  of  St.  Domingo  and  Haiti,  Gahb;  Jamaica,  Bland;  Curasao, 
United  States  Fish  Commission;  Isthmus  of  Darien,  Hill. 

This  much  resembles  P.  angnsticostatus  Gahb  in  form  and  size,  but  the 
ribs  arc  rounded  and  the  interspaces  roundly  concave.  It  is  the  most  common 
and  widely  distributed  of  the  Antillean  Oligocene  I'ectens. 

Pecten  (.ffiquipecten)  thetidis  .Snwcrhy. 
Pcc/en  Ihilidis  Sby.,  op.  cil.,  p.  52,  1849. 

Oligocene  of  St.  Domingo,  Ilcniker;  Bowdcn,  Jamaica,  Henderson  and 
Simpson  ;  Curasao,  United  States  Fish  Commission. 

This  is  a  shell  much  resembling  the  recent  Florida  shell  which  Coiuad 
named  fiiscopurpurcus,  but  the  latter  is  larger  and  less  solid.  The  s|)ccimcns 
in  the  Heniker  collection  include  two  indeterminable  valves:  (A)  four  tumid, 
inequilateral,  equivalve,  with  nineteen  sharp  ribs  and  sharp  funows,  sculpture 
squamose;  (B)  one  orbicular  compressed  valve  with  nineteen  ribs  which  are 
markedly  quadrate  at  the  margin,  squamose  and  wrinkled,  but  .scarcely  .spiny, 
the  ribs  of  the  disk  and  tho.se  of  the  wing  forming  a  nearlj'  continuous  .scries. 
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Mr.  Rcid  remarks  tliat  Sovverby's  description  was  apparently  mainly 
drawn  from  H,  antl  that  the  two  forms  arc  so  distinct  that  it  is  difficult  to  believe 
tliat  Sowcrby  can  have  referred  tiiem  to  tlie  same  species.  In  the  absence  of 
a  figure  we  may  adopt  B  as  representing  the  name,  which  would  agree  with 
usage  as  seen  in  the  Guppy  and  other  collections.  The  other  specimens  (A) 
seem  from  the  remarks  cited  to  be  nearest  to  some  varieties  of  oxygoiiion  or 
itiicqiialis. 

Pecten  (..ffilquipecten)  scissuratus  n.  s. 
Plate  34,  Figure  4. 
Oligocene  of  Ponton,  St.  Domingo,  and  ten  and  a  half  kilometres  west 
of  Colon,  Isthmus  of  Darien  ;   Hill. 

Shell  moderately  compressed,  with  sixteen  well-marked  ribs;  valves  nearly 
equilateral,  the  right  one  less  flat  than  the  other;  disk  suborbicular,  with  small 
subequal  ears ;  left  valve  with  the  ribs  smooth  and  rounded  on  top,  separated 
i  by  subcijual,  slightly  channelled,  smooth  interspaces;  the  ribs  on  each  side 
'  just  below  the  top  are  incised  by  a  sharp,  narrow  groove,  in  which  are  closely 
.set  small  imbricated  scales,  which  seem  easily  detached,  so  that  in  the  worn 
specimens  the  sulcus  alone  remains,  ending  in  a  narrow,  shar]:)  slit  at  the  distal 
end  of  the  rib ;  the  ears  are  flat,  with  sparse  radial  threads ;  in  the  right  valve 
i  the  ribs  are  squarish  and  smooth,  the  sulci  are  absent,  and  the  surface  sculpt- 
,  ure  confined  to  faint  incremental  lines;  the  ears  have  a  few  imbricate  radii,  and 
I  the  notch  is  shallow;  the  submargins  are  narrow  and  young  .shells  have  a 
polished  surface;  the  internal  surface  is  channclletl  in  harmony  with  the  ex- 
ternal ribbing;  the  auricular  and  cardinal  crura  moderately  developed.     Alt. 
31,  lat.  30,  diam.  about  6  mm. 

In  young  shells  the  sulci  on  the  ribs  are  not  conspicuous,  and  in  perfect 
ones  the  scales  must  more  or  less  completely  hide  the  grooves. 

Pecten  (Chlamys)  anguillensis  Cuppy. 
,',ii  (i)ii^iii//tns!s  Gnyt'py,  I'roc.  Sci.  Soc.  Trinid.ad,  Dec,  1867,  p.  175. 
Oligocene  of  Anguilla  and  Antigua ;  Guppy  and  Spencer. 
This  is  quite  closely  related  to  the  recent  P.  anlillanun  Recluz,  of  which 
it  is  evidently  the  precursur,  and  also  resembles  /'.  /iiciihii/iis  Reeve. 

Pecten  (Chlamys)  omatus  T.,^m,^rrk  ?  var.  vaginulus  Dall. 
Oligocene  of  the  Bowden  beds,  Jamaica;   Henderson  and  Simpson. 
Seven    small  valves   of  a  species   closely  resembling   P.  ornattis  were 
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obtainetl  at  Bowdeii ;  tlie  form  and  sculpture  are  practically  tlie  same,  but  the 
ribs  (twenty-one  to  twenty-five)  are  single,  subequal,  and  not  fasciculated,  and 
are  separated  by  simple  narrower  interspaces  not  radially  threaded.  The  { 
young  of  ornatiis,  as  far  as  observed,  seem  to  always  have  one  or  more  inter- 
stitial riblets.  I  therefore  propose  for  the  present  form  the  varietal  name  01 
vagimilus,  which  may  be  raised  to  specific  rank  if  the  difference  is  confirmed  ; 
by  the  characters  of  adult  specimens.  j 

Pecten  (Chlamys)  interlineatus  Gabb.  j 

Pciten  intci-liitcdtus  Ciabb,  Geol.  St.  Dom.,  p.  256,  1873.  '] 

Oligocene  of  St.  Domingo  ;  Gabb.  ' 

Shell  close  to  P.  anguillcnsis  Guppy,  with  about  sixteen   fiattish,  eroded  , 

ribs,  with  narrower  interspaces  containing  a  single  thread  ;  the  surface  sculp-  , 

tured  with  fine,  wavy,  concentric  lamellae ;  posterior  two  or  three  ribs  under  ; 

the  byssal  notch  are  corrugated  on  the  anterior  edge ;  submargins  narrow,  the  1 

anterior  smooth  ;  ears  subequal,  radially  sculptured,  notch  deep.  j 

These  notes  are  taken  from  the  types  of  this  unfigured  species  in  the  | 

collection   of  the   Academy  of  Natural   Sciences,  Philadelphia.      This   may  ' 

prove  to  be   identical  with   the  specimen    now   standing  as  the  type  of  P.  | 

oxygonuni  Sby.  in  the  Heniker  collection. 

Pecten  (Chlamys  ?1  sp.  inclct. 
Pi'cten  ppcrcularis  Galjb,  Geol.  St.  Domingo,  p.  256,   1873  ;   not  of  I.innc. 

Oligocene  of  St.  Domingo ;  Gabb. 

This  is  a  nearly  smooth,  ovate-oblong  shell,  with  twenty-two  nearly 
obsolete  ribs,  fading  out  at  the  submargins;  ears  small,  low,  subequal.  Alt. 
70,  lat.  58  mm.  It  is  obviously  not  the  European  species  with  which  Gabb 
too  hastily  identified  it. 

Pecten  (Chlamys)  cactacous  n.  s. 
I'l.ATE  34,   I'intIRK  2. 

Tertiar)'  of  St.  Domingo,  Gabb;  Pliocene  of  Tchuantcpcc,  seventy  kilo- 
metres west  of  eastern  terminus  of  the  railwaj',  near  the  foot-hills  of  the 
elevated  country,  Spencer. 

Shell  thin,  fragile,  compressed,  nearly  equilateral  and  e(iuivalve,  with  ten 
to  twelve  sharp,  narrow-keeled  ribs,  with  much  wider  shallow  intersjiaces, 
in  which  there  are  five  or  six  fine,  sharp  radial  threads;  whole  surface,  when 
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perfect,  covered  with  imbricating  scales,  those  on  the  ribs  triangular,  apices 
basally  directed,  and  similarly  on  a  smaller  scale,  on  the  threads,  between  the 
keels  and  threads  the  imbrication  is  looped  in  an  umbonal  direction,  sharp  and 
rasp-like;  ears  subequal,  with  close,  sharp,  concentric,  elevated  lines  and  a  few 
subspinose  radial  threads ;  interior  grooved  in  harmony  with  the  external  ribs, 
the  margins  of  the  channels  reinforced  by  lira,-  in  the  adult;  crura  developed, 
notch  shallow.     Alt.  47,  lat.  46,  diam.  about  8  mm. 

This  is  quite  a  distinct  species,  not  particularly  like  any  otlier  described 
from  this  region  and  apparently  a  deep-water  shell.  The  specimens  in  Gabb's 
collection  are  mi.xed  with  others  identified  by  him  as  oxygoiinni  Sby.,  and  their 
horizon  is  not  definitely  settled. 

Pecten  (Nodipecten)  nodosus  Linne. 
Pnliit  /nn/osus  Linne  (as  Os/n-a),  Syst.  Nat.,  No.   164,   175S. 
Peclfii  magnificus  Gahh,  Geol.  St.  Dom.,  |).  256,  1873  ;  from  type,  not  of  Souerby,  1835. 

Oligocene  of  St.  Domingo,  Gabb  (?  Pliocene);  Pliocene  of  Florida  and 
the  ^Vntilles,  Willcox.     Living  in  the  Antillean  region. 

The  shell  named  iiiagnificiis  by  Gabb  is  niereh-  one  of  the  less  nodose 
mutations  of  this  well-known  and  variable  species. 

Pecten  (Plagioctenium)   excentricus  Cia1)b. 
Pectin  excentricus  Gabb,  Geol.  St.  Dom.,  p.  256,  1873. 

Oligocene  of  St.  Domingo ;   Gabb  and  Bland. 

Shell  small,  oblique,  with  about  twenty-one  low  ribs,  narrow  and  flattened 
on  top,  w  ith  subequal  interspaces,  both  crossed  by  sharp,  looped  concentric 
lamellse;  submargins  smooth,  ears  small,  with  sparse  radial  lines;  auricular 
crura  pronounced,  cardinal  crura  strong,  with  sharply  incised  cross-striation. 

This  recalls  a  young  specimen  of  subvcntricosiis. 

Pecten   1  Plagioctenium)   Gabbi  Dall. 
Plate  29,  Ficure  3. 
Pecten paranensis  Gabb,  Journ.  Acad.  Nat.  Sci.  I'hila.,  2d  Ser.,  viii.,  p.  347,  pi.  45,  fij^.  24, 
1S81  ;  not  of  Orb.,  Voy.  Am.  Mer.  Pal.,  p.  135,  pi.  vii.,  figs.  5-9,  1849. 

Oligocene  of  Antigua,  Spencer;  and  of  St.  Domingo,  Gabb. 

Shell  broad,  compressed,  oblique,  inequilateral,  with  nearly  equal  vahes 
and  about  nineteen  concentrically  scabrous,  longitudinally  striated  ribs,  with 
narrower  interspaces,  each  filled  with  one  imbricated  riblet.  y\lt.  48,  lat.  52, 
diam.  i  -5  mm. 
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The  Antillean  species  is  quite  distinct  from  that  figured  by  Orbigny,  and 
more  near!)-  resembles  his  P.  tclutclclins,  wliich  has  a  more  inflated  and 
rounder  shell,  with  a  much  larger  and  less  oblique  posterior  ear.  (Cf  Voy. 
Am.  IVIer.,  Mollu.sques,  pi.  85,  figs.  21  to  24.) 

Pecten   (Plagiocteuium)   demiurgus  11.  s. 

Plate  26,  Figuke  3.  ' 

Pectrn  cnniparilis  Ciippy,  Geol.  Mag.,  Dec.  ii.,  vol.  i.,  p.  451,  1S74;   not  of  Tuomey  and  i 
Holmes,  1855.     (From  types.)  j 

From  the  Caroni  Series  of  Trinidad  at  Savanetta ;   Guppy.  i 

This  species,  which  is  closely  related  to  the  Pacific  coast  P.  7<eniricosm  \ 
Sowerby,  differs  by  its  rounded  and  minutely  squamose  ribs,  narrower  um- 
bones,  wider  and  less  inflated  shell,  with  the  anterior  ears  more  deeply  inset. 
It  has  twenty  ribs,  smooth  submargins,  and  a  rather  deep  notch.     Alt.  70,  lat. 
72,  max.  diam.  36  mm.     The  left  valve  is  a  little  less  inflated  than  the  other.      ' 
Pecten  rudis  Gabb,   as   of   Sowerb}-,  from   the  Tertiary  of   Costa   Rica,  I 
appears  to  be  inileterminable. 

Pecten   (Pseudamusiuna)  Guppy i  n.  s. 
Platk  34,  Figures  12,  13. 

Oligocene  of  the  Bowden  marl,  Jamaica,  and  of  the  Alum  Bluff  sand 
at  Oak  Grove,  Santa  Rosa  County,  Florida,  Burns;  and  in  the  Pliocene  marl 
of  Port  Limon,  Costa  Rica,  Hill. 

Shell  small,  suborbicular,  moderately  convex,  smooth,  with  the  surface 
covered   with   microscopic   Camptonectes  striation ;    ears   small,  the  anterior 
slightly  larger,  all  with  very  nu'niite   radiation  and  concentric  lines  ;    notch 
narrow,  small,  with  no  ctenolium  ;  interior  smooth,  without  lira;  or  developed  ' 
crura;  traces  of  the  auricular  crura  nlonc  perceptible;  cardinal  margin  bearing  I 
a  sharply  cross-striated,  very  distinct  provinculum;  basal  margins  flattened,   1 
posterior  margin  slightly  compressed.     Alt.  6,  lat.  6  mm. 

The  abimdance  and   uniformity   of   this   little   shell   testify   to   its  adult 
character.     Occasional  individuals  show  a  thickened  line  internally  on  each  , 
side,  on  the  lower  edges  of  the  submargins,  like  some  recent  species,  and  j 
also  traces  of  coloration  in  i)lotchcs.  \ 

I 
Amusium  papjn'aceum  Ciabl). 
Plcuroncctia  papyiacca  C.abb,  Geol.  St.  Doiii.,  p.  257,  1873. 
?  =  Amusium  Afortoni  Ravcnel,  1844. 

Oligocene  of  Bowden,  Jamaica,  Henderson;  and  of  .St.  Domingo,  Gabb. 
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This  species  when  young  is  more  ovate,  when  aihilt  orbicular.  The  um- 
bones  are  smooth,  by  whicli  it  may  be  instantly  distinguished  from  P.  (Amit- 
siiiiii)  Lyoiii.  Whether  it  can  be  separated  from  Ainiisiiiin  Mortoiii  Rav.  or 
not  will  depend  upon  comparisons  for  which  the  material  at  my  connnand  is 
as  yet  insufticient.  The  species  is  still  living  in  Antillcan  and  Gulf  waters. 
Alt.  50,  kit.  55  mm. 

Amusiuni   Lyoni  Ciahl). 
I'liUroncciia  Lyoni  Gabb,  Journ.  Acad.  Nat.  Sci.  I'hila. ,  2d  Scr.,  \iii.,  ]).  347,  pi.  45,  fig. 

25  <!-/>,   1 88 1. 
/VcVt'W  ./J/<)/-/(w/ (iuppy,  op.  cit.,  p.  451,   1S74. 

Oligocene  of  Anguilla,  Guppy ;  of  Bowden,  Jamaica,  Guppy  ;  Pliocene 
of  Tchuantepec,  Spencer;  and  of  Costa  Rica,  Gabb. 

This  form,  otherwise  very  similar,  is  immediately  distinguishable  from  P. 
[A) papyraccus  by  the  nepionic  sculpture  of  the  umbona!  region. 

Most  of  the  recent  PeclinidcB  of  the  Gulf  and  Antillean  region  are  found 
associated  with  other  recent  shells  in  the  raised  beaches  and  reefs  so  numer- 
ous on  the  islands.  It  is  not  necessary  to  enumerate  them  here,  but  I  may 
mention  that  Pectcn  [Eitvola)  ziczac  L.  is  quite  abundant  in  the  Pleistocene  of 
Barbados. 

FOSSIL   PECTENS   OF   THE   FLORIDIAN   REGION. 
The  environs  being  now  cleared,  we  may  proceed  to  consider  the  species 
represented  in  the  Floridian  horizons  and  the  adjacent  portions  of  the  soLith- 
eastern  United  States. 

Pecten  (Pecten)  Poulsoni  Morton. 
/'<</r/7  >|).  Lesueur,  Walnut  Hills  Fos.,  pi.  5,  figs.  3,  4,   1829. 
J'ccUn  /^ou/soni  Movton,  Syn.  Org.  Rem.,  p.  59,  pi.  xi.\.,  fig.  2,  1834. 
Pec/e/i  eiixatus  Conrad,  Proc.  Acad.  Nat.  Sci.,  ii.,  p.  174,  1846. 
Janira  proiiic?is  Ac  Gregor'w,  Mon.  Claib.,  p.  181,  pi.  21,  figs.  17-25,  1890. 

Oligocene  (Vicksburgian)  at  Vicksburg,  Carson's  Creek,  Wayne  County, 
and  Shubuta,  Mississippi ;  near  Rosefield,  Louisiana,  Vaughan  ;  near  Archer, 
Florida,  Dall ;  at  Jarves  Spring,  Florida,  Willcox.  Abundant  in  the  Vicks- 
burgian beds  generally,  but  hitherto  frequently  confused  with  /'.  pcrplaniis 
Morton. 

This  is  a  very  solid  and  characteristic  little  .shell.  The  ribs  in  )-oung 
specimens  are  often  simple  ;  in  adults  they  are  apt  to  take  on  two  or  three 
lonj^itudinal  grooves.     The  crura  arc  strong  and  well  developed. 
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Pecten   (Pecten)   biformis  Conrad. 
Peclcn  biformis  Conrad,  I'roc.  Acad.  Nat.  Sci.  Phila.,  i.,  p.  306,  1843  ;   I'"^-  I^li;'!-  Tci't, 
p.  73,  pi.  42,  fig.  I,  1845. 

Eocene  (?)  of  the  Pamunkey  River,  Virginia;  Conrad. 
This  rare  and  little-known  species  has  the  ncpionic  part  smooth,  or  obso- 
letely  radially  striated.  There  are  five  or  six  original  ribs ;  the  succeeding 
riblets  are  numerous,  rough,  irregular,  and  minutely  imbricated  ;  the  left  valve 
is  concave,  otherwise  like  the  other.  Alt.  26,  lat.  25  mm.  The  type  speci- 
mens, which  are  all  I  have  seen,  have  a  somewhat  abnormal  aspect,  and  it 
would  not  be  surprising  if  the  sudden  change  in  the  sculpture  should  prove 
to  be  an  exceptional  feature.  The  horizon  is  also  a  little  doubtful,  and  the 
species  may  turn  out  to  bo  Miocene  when  its  true  situs  is  identified. 

Pecten   (Pecten)   Burnsii  n.  s. 
Platis  34,  Figure  S. 

Oligocene  of  the  Chipola  marls,  Chipola  River,  Florida;  Burns. 

Shell  resembling  P.  Pouhoni  Morton,  but  smaller,  less  inflated,  and  with 
larger  ears ;  ribs  fourteen,  on  the  right  valve  strong,  each  divided  by  two 
grooves  so  as  to  be  tricarinate,  the  minor  keels  scabrous,  the  interspaces  nar- 
rower, with  fine  concentric  sculpture ;  ears  and  submargins  radially  threaded, 
the  ears  large,  subequal,  the  notch  shallow;  left  valve  flat,  the  ribs  angular, 
simple,  strong,  with  fine  concentric  sculpture ;  cars  large,  radially  finely 
threaded;  interior  fluted.     Alt.  18,  lat.  19,  diam.  6  mm.  , 

In  specimens  of  P.  Pouhoni  of  the  size  of  this  species  the  scabrous  tri- 1 
carination  of  the  ribs  has  not  yet  appeared;  they  are  quite  simple,  andi 
number  seventeen  to  twenty.  This  is  probably  one  of  those  cases  where  a 
lineal  descendant  takes  on  the  adult  character  of  the  ancestor  at  an  earlier! 
period  in  its  life  than  the  ancestor  did,  a  character  often  indicating  senility  in 
the  life  of  the  species.  P.  Burnsii  appears  to  be  rare,  and  the  type  disappears 
entirely  from  the  succeeding  horizons,  as  far  as  known,  being  replaced  in  the 
Miocene  by  large  .species  such  as  /-".  hciuicydicus. 

Pecten   (Pecten)   Humphreysii  Conrad.  | 

Pecten  Huin/j/ireysii  Conr.,  Bull.  Nat.  Inst.,  ii.,  p.  94,  pi.  2,  fig.  2,   1S42. 
PccIlh  /funtp/ireysii  \a.r.  IVoo/maiii  l\c\\\mn,  I'roc.  Acad.  Nat.  Sci.  I'hila.,   1SS7,  p.  405-   i 
Miocene  of  the  Plum  Point  horizon,  at  Plum  Point,  Ccntreville,  Burch, 
and  other  localities  in  Maryland;  older  Miocene  of  Cumberland  County,  New 
Jersey,  at  Shiloh  and  Jericho,  and  of  Virginia  and  South  Carolina. 
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This  fine  and  rare  species  is  somewhat  widely  distributed.  The  variety 
WoolDiaiii,  which  differs  from  the  type  by  its  more  sharply  striated  surface 
and  pronounced  sculpture,  is  chiefly  known  from  the  New  Jersey  localities, 

Pecten   (Pecten)   hemicyclicus  Ravciicl. 
'■itira  heniicyclica  Ravcnel,  Tuomey  ami  Holmes,  I'leioc.  Fos.  S.  Car.,  p.  25,  pi.  8,  figs. 

1-4.  1S55. 
I'iCtcn  hemicychis  Meek,  S.  I.  Checkl.  Mioc.  Fos.,  p.  4,  1864  (err.  typ.). 

Newer  Miocene  of  Cooper  River,  South  Carolina,  at  the  Grove,  and  on 
Goose  Creek  at  Smith's  ;  Ravenel  and  Holmes. 

This  fine  species  differs  from  the  other  American  forms  in  its  size  and 
close,  coarse  concentric  sculpture,  recalliuij  /'.  niaximus  of  Europe,  but  of  a 
more  inflated  form. 

Pecten  (Pecten)  Raveneli  n.  s. 

Pl.VTE  29,    FlUURE   10. 

Rare  in  the  Pliocene  of  the  Caloosahatchie  marls,  Florida,  Dall;  dredt^ed, 
with  other  fossils,  off  Cape  Fear,  North  Carolina,  in  fifteen  fathoms  by  the 
United  States  Fish  Commission. 

Shell  much  of  the  size  and  form  of  /-".  mcdiiis  Lam.,  but  with  twenty-one 
or  twenty-two  strong  ribs ;  dichotomous  in  the  right  valve  but  rounded  and 
simple  in  the  left,  with  three  or  four  finer  threads  on  the  submargins ;  inter- 
spaces on  the  right  valve  smaller  than  the  squarish  ribs,  on  the  left  subequal ; 
right  valve  with  subequal  ears,  each  with  three  or  four  strong,  rounded  riblets; 
notch  shallow;  ears  of  the  left  valve  concave,  two-ribbed,  with  less  pronounced 
sculpture;  surface  of  both  valves  covered  with  close-set,  concentric,  elevated 
lines;  interior  fluted,  crura  moderately  developed.  Alt.  42,  lat.  47,  diam. 
13  mm. 

This  neat  little  species  differs  from  /'.  mcdius  in  its  coarser  sculpture,  antl 
from  the  young  of  /'.  luinicyclicus  by  its  more  nmnerous  ribs  and  details  of 
surface. 

Pecten  (Euvolai  Holmesii  Dall. 
' niira  affinis  T.  and  H.,  Pleioc.  Fos.  S.  Car.,  p.  26,  pi.  8,  figs.  5,  6,   1S55  ;  not  of  Rcuss, 

1846,  nor  Risso,  1826. 

!\Iiocene  of  South  Carolina,  on  Goose  Creek,  at  Smith's. 

This  fine  species  is  only  known  by  the  author's  types  now  in  the 
American  Mu.scum  of  Natural  History,  New  York  City.  The  name  em- 
ployed was  already  in  use  for  a  Cretaceous  species  of  Europe  by  Rcuss,  and 
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for  a  recent  species  from  tlic  Mediterranean  by  Risso,  so  I   have  substituted 
another. 

Pecten  (Lyropecten)  Jeffersonius  Sciy. 
J'lcitii  J,jj\rniiiiiis  Say,  Joiirn.  Acad.  Nat.  Sci.  I'liila.,   ist  Scr.,  iv.,  |).  133,  pi.  9,  (i^^'.  i. 
1824;  Conrad,  Fos.  Medial  Tert.,  p.  46,  pi.  22,  fig.  i,  1840. 

Miocene  of  the  Nanseniond,  James,  and  York  Rivers,  Virginia,  at  Suffolk, 
City  Point,  Co<jgins  Point,  Beilefield,  and  Grove  Wharf;  also  in  the  Miocene 
of  North  Carolina. 

Pecten  Jeffersonius  var.  edgecombeusis  Con  rail. 
I'lCtcn  ciii^tioiiihtHsis  Conrad,  Proc.  Acad.  Nat.  Sci.  I'hila.  for  1S62,  pp.  291,  5!>i.  iti')3. 
IJropectcn  carolinetnis  Conrad,  in  Kerr,  Geol.  N.  Car.,  App.,  p.  18,  1875  (from  type). 

Miocene  of  Coggins  Point,  Petersburg,  Grove  Wharf  and  Gaskins 
Wharf,  York  River,  and  Suffolk,  Virginia;  I.angley's  Hhiff,  Maryland,  ant! 
near  Tarboro',  Edgecombe  County,  North  Carolina. 

Pecten  Jeffersonius  var.  septenarius  Say. 
Pecten  septenarius  Say,  Journ.  Acad.  Nat.  Sci.  I'hila.,  ist  Scr.,  iv.,  p.  136,  pi.  i.\.,  tig.  3, 

1824. 
Pecten  seplemnarius  Conrad,  Med.  Tert.,  p.  47,  pi.  22,  fig.  2,  1840. 

Miocene  of  St.  Mary's  River,  Maryland;  Petersburg,  Virginia;  Duplin 
County,  North  Carolina,  and  the  Peedee  River,  South  Carolina.     Rather  rare. 

It  is  probable  that  no  group  of  Pectens  shows  more  interestingly  the 
factors  of  variation  in  sculpture  than  that  comprising  the  east  American  Lyro- 
pectens. 

These  shells  {L.  Jeffersonius  and  Madisoiiiiis)  illustrate  the  different  muta- 
tions in  the  most  instructive  way.  They  are  ribbed  shells,  nearly  equilateral 
and  equivalve,  with  a  surface  sculpture  of  fine  radial  scabrous  threads.  It  is 
probable — since  the  range  of  Jeffersonius  is  more  restricted  and  its  earliest 
appearance  in  the  Miocene,  while  Madisonius  is  represented  by  precursors  in 
the  Oligocene — that  Jeffersonius  is  an  offshoot  from  Madisonius  and  that  P. 
Clintonius,  even,  may  be  another.  To  determine  the  range  of  variation  in  the 
matter  of  the  primary  ribs,  I  have  counted  them  on  all  the  specimens  in  ih' 
collection,  nearly  one  hundred,  with  the  following  result : 

A.  Variety  se/^lenarius.     Three  with  seven,  eleven  with  eight  ribs. 

B.  V a.r\ciy  Je^'ersonius  s.s.     Eighteen  with  nine,  twenty-eight  with  ten,  thirteen 

with  eleven  ribs. 
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C.  \'ariety  fdj^icoinbeiisis.     Seven  with  twelve,  one  witli   thirteen,  five  witli 
fourteen,  two  with  fifteen,  two  with  sixteen,  one  with  seventeen,  and 
one  with  twenty  ribs. 
Tlie  typical  number  for  the  species,  therefore,  would  seem  to  be  nine  or  ten 
primary  ribs. 

Tile  surface  is  covered  with  fine  railial  threads,  and  in  this  species  they 
are  very  close  together,  even  in  size,  closely  set  with  small  raised  scales. 
The  fact  that  these  scales  are  so  close  to  one  another  makes  the  transverse 
lines  pretty  even.  In  Madisoiiius  the  threads  are  larger,  the  scales  larger  and 
more  sparsely  distributed  on  the  threads,  so  that  they  frequently  have  an 
alternated  aspect. 

The  threads  are  usually  very  uniform  in  size  in  /cffcrsoiiins,  but  it  fre- 
quently hapi)ens  in  the  specimens  with  more  numerous  primary  ribs  that  the 
middle  threads  in  the  interspaces  will  be  somewhat  larger  than  the  others. 
This  is  not  very  apparent  in  the  specimens  which  retain  the  scales  perfect, 
but  in  those  which  are  worn  the  interspaces  seem  to  have  a  distinct  mesial 
thread.  It  was  to  this  kind  of  mutation  that  Conrad  gave  the  name  of 
edgcconibciisis,  the  type-specimens  of  which  are  in  the  National  Museum. 
When  there  are  fewer  primary  ribs,  as  in  the  type  of  the  species  or  the  variety 
septt nanus,  the  threads  are  more  uniform  over  the  wider  ribs  and  inter- 
spaces. 

The  most  conspicuous  character  by  which  the  peripheral  specimens  of 
Jeffcrsoiiiiis  can  be  discriminated  from  those  of  AladisoniHS  is  comprised  in  the 
sculpture  and  form  of  the  byssal  ear.  In  Jiffcrsoniiis  it  is  sculptured  with  fine, 
uniform,  numerous  threads,  and  the  notch  is  shallow  and  leaves  an  incon- 
spicuous fasciole.  In  Madisomits  the  upper  part  of  the  ear  is  provided  with 
comparatively  few  and  coarse  threads,  and  the  notch  is  wide  and  deep,  with 
a  broad  and  well-marked  fasciole.  Counting  the  ribs  of  seventy  adult  speci- 
mens of  Madisoiiius  in  the  collection,  the  following  result  was  obtained : 

A.  Variety  Madisoiiius  s.  s.     Four  with  twelve,  five  with  thirteen,  eight  with 

fourteen,  twenty-three  with  fifteen,  fifteen  with  si.xteen,  nine  with  seven- 
teen, and  two  with  eighteen  ribs. 

B.  Variety  Sayanus.     One  with  thirteen  and  four  witli  fifteen  ribs. 

It  would  seem,  therefore,  that  the  normal  number  of  ribs  in  Madisoiitus  is 
fourteen  to  seventeen. 

The  two  species  usually,  but  not  invariably,  differ  in  cony t:x.\Vy,  Jeff er- 
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soniiis  being  the  more  Inflated.     The  two  valves  are  usually  nearly  equal  in 
this  respect. 

As  there  are  more  ribs  in  Maiiisoiiiiis,  they  are  necessarily  narrower,  and 
as  the  threads  are  coarser,  there  are  fewer  of  them  on  top  of  the  ribs.  Frofti 
this  it  results  that  the  ribs,  as  noted  by  Say,  often  bear  three  scabrous  threads, 
sometimes  five,  young  specimens  occasionally  only  two,  and  similarly  in  the 
interspaces,  whereas  on  the  backs  of  the  ribs  the  mesial  thread  is  often  more 
prominent  than  the  others.  The  three-threaded  form  was  called  tricarindtiis 
by  Conrad,  though  it  appears  to  have  been  the  original  type  of  Say.  The 
young  two-threaded  form  at  first  appears  very  distinct,  but  such  shells  ac- 
quired the  third  thread  with  growth.  Rarely  in  this  species  the  threads  are 
fine  and  uniform,  as  m  Ji'ffi'rsonius,hut  the  byssal  ear  will  enable  the  specimen 
to  be  rightly  identified.  On  the  whole,  it  seems  as  if  in  Southern  specimens 
the  tendency  o^  Jeffcrsoiiiiis  was  to  be  flatter  and  have  more  ribs,  and  in  the 
Maryland  and  Virginia  form  to  have  fewer  ribs  and  more  convex  slielis. 
Still,  the  variety  septcnarius  is  reported  from  South  Carolina,  and  a  larger 
series  of  specimens  from  Southern  localities  might  show  this  generalization 
does  not  hold  uniformly.  The  young  shells  of  this  group  would  be  naturally 
placed  in  the  section  Chlaiiiys,  and  the  peripheral  species  in  time,  such  as 
those  of  the  Eocene  and  Pliocene,  though  obviously  relateil  to  the  Miocene 
type,  are  perhaps  best  placed  there  also.  Except  in  the  absence  of  nodes 
they  are  equally  close  to  Modipcctcii.  Even  in  the  Miocene  we  have  species 
which  are  strictly  intermediate  between  Placopectcit,  Lyropcctcii,  and  Chlamys 
s.  s.  Hence,  no  one  who  carefully  studies  the  various  types  can  feel  that  a 
multiplication  of  genera  faithfully  represents  the  facts  of  nature. 

Pecten   (Lyropecten)   Madisonius  .S.iy. 
I'lcli'ii  MadisDitius  Say,  Jtniin.  .\(:;ul.  Nat.  Sci.,  ist  Scr.,  iv.,  p.  134,   1824;   Conrad,  Fos. 

Medial  Tcrt.,  p.  48,  pi.  24,  fi;,'.  i,  1840. 
Pixlcn  tricarinatits  Conrad,  Am.  Jdiirn.  Cimrh.,  iii.,  |).   189,   1867. 
Pcclen  fraterniis  Conrad,  Proc.  Acad.  Nat.  Sci.  I'hila.  for  1S62,  pp.  291,  581,  1863. 

Miocene  of  New  Jersey  at  Shiloh  and  Jericho,  Cumberland  County; 
of  Maryland  at  St.  Mary's  River,  Green.sboro',  Clioi)lank  River,  Langley's 
Hluff,  near  Skipton,  Barker's  Landing,  Plum  Point,  and  Calvert  Cliffs;  of 
Virginia  at  Coggins  Point,  Temple  Place  on  the  York  River,  Jones's  Wharf 
and  Grove  Wharf,  Suffolk,  and  Petersburg,  and  of  North  Carolina  at  Snow 
Hill. 
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Pecten  Madisonius  \ar.   Sayanus  n.  var. 
Plate  26,  Figure  6. 

Upper  Oligocene  (Alum  Bluff  beds)  of  Oak  Grove,  Santa  Rosa  County, 
Florida  ;  on  the  Chattahoochee  River  at  Old  Chattahoochee  Landing,  at  Rock 
Hluff,  and  on  the  Chipola  River  in  the  Chipola  beds. 

This  form  is  the  percursor  in  the  Upper  Oligocene  of  the  typical  Madi- 
sonius of  tiie  Miocene.  It  differs  from  the  latter  in  its  extreme  compression, 
the  ribs,  except  in  the  umboiial  region,  being  almost  obsolete.  Alt.  120,  lat. 
135,  diam.  about  16  mm.  This  is  what  has  been  referred  to  Jeffcrsoiiiiis  and 
Madisonius  by  L.  C.  Johnson,  Foerste,  and  other  observers  in  the  Floridian 
Oligocene. 

The   characteristics   of  1\  Madisonius  have   been   pointed   out  under  P. 

Ji-fftrsonins,  from  which  it  differs  by  its  more  compressed  .shell,  more  numerous 

ribs,  and  coarser  and  more  scabrous  sculpture,  as  well  as  the  deeper  and  wider 

byssal  notch.     The  young  rarely  have  the  scales  continuous  across  the  tops 

of  the  ribs. 

Pecten   (Lyropecten)  sp.  indet.  a. 

Lower  Oligocene  at  Sulphur  Springs  feiTy,  Suwanee  River,  Suwanec 
County,  Florida  (Vicksburg  horizon  ?). 

Shell  small,  thin,  flattish,  with  eleven  strong,  rounded  ribs,  separated  by 
slightly  wider  interspaces ;  submargins  narrow,  radiall)'  striated  ;  surface  prob- 
ably with  concentric  elevated  and  faint  radial  sculpture  when  perfect.  Alt. 
30,  lat.  37,  diam.  about  7  mm. 

I  have  noted  this  species,  as  nothing  like  it  has  been  described  from  the 
Vicksburgian,  and  it  has  every  appearance  of  being  a  precursor  of  the  Miocene 
Lyropectens.  The  fossil  is  a  silicified  pseudomorph,  with  the  surface  worn 
and  the  ears  defective.  It  is  possible  that  the  bed  from  which  it  came  is  the 
upper  Ocala  or  Nummulitic  part  of  the  Vick.sburgian,  though  the  rock  shows 
no  Nummulites. 

Several  clo-sely  allied  species  on  the  border  line  between  the  .sections,  and 
which,  except  for  their  more  delicate  shells  and  smaller  size,  might  equally 
well  be  placed  with  the  Lyropectens,  will  be  found  under  the  head  of  Nodi- 
pcctcn,  CIdainjs,  and  Placopcctcn. 

Pecten  (Placopecten)  Clintonius  Sa\-. 
Palm  Clintonius  Say,  Joiirn.  .Acad.  Nat.  Sci.  I'hila..  ist  .Scr.,  iv.,  p.  135.  pi.  i\.,  fit;.  2,  1824. 
I'lxIcH  magdlanicus  Conrad,   Jnuni.  .\cad.  Nat.  Sci.   I'hila.,  isl  Ser.,  vii.,  p.  153;  not  of 
Gmelin,  1792. 
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Pcctcii  principoidcs  Emmons,  Geol.  N.  Car.,  p.  2S0,  fig.  198,   1S58. 

PcctcH  ilintoncnsis  Meek,  S.  I.  Checkl.  Mioc.  Fos.,  p.  5,  1864. 

Chhiiiiys  {Placopcctcii)  Clintonius  Verrill,  Trans.  Conn.  Acad.,  x.,  p.  78,   1S97,  in  part. 

Pt'tttii  piiitcups  \err\\[,  op.  cit.,  in  syn.,  non   Emmons.  , 

Pectcn  .I/>///(V7  Verrill,  op.  cit.,  in  syn.,  not  of  Dall. 

Miocene  of  Coggins  Point,  Grove  Wharf,  York  River,  and  James  River,  \ 

Virginia,  Rogers,  Conrad,  Lea,  and  Harris;  and  of  Maryland,  Dr.  Foreman;  ii 
and  of  North  Carolina  at  Murfreesboro,  Meherrin  River,  Emmons. 

This  remarkable  shell  appears  to  be  quite  limited  in  its  range,  and  is  only 

known  in  the  Miocene  of  Maryland,  Virginia,  and  North  Carolina.    It  presents  i 

at  a  first  glance  a  remarkable  resemblance  to  the  recent  Pectcn  magcllanicus  j 

(Ch.)  Gnielin,  which  is  doubtless  its  descendant.     The  latter  can,  however,  be  \ 

at  once  discriminated  from  the  fossil  by  the  shorter  hinge-line,  higher  auriclesj  '\ 

much  narrower  resiliary  pit,  and,  usually,  the  smaller  and  less  central  adductor  l 

scar  of  the  recent  shell.     A  very  large  series  of  both  recent  and  fossil  speci-  I 

mens  which  I  have  carefully  studied  confirms  the  uniformity  of  the  above-  j 
mentioned    characters.     As    a    rule    the    radiating    threads   in   the   fossil  are 

markedly  coarser  than  those  of  the  living  species.     In  both  the  byssal  notch  j 

of  the  adult  is  represented  by  a  shallow  sinuation,  and  the  ctenolium,  present  i 
in  the  immature  stages,  is  usually  buried  in  shelly  matter  in  the  adult. 

Since  so  much  confusion  has  occurred  between  these  two  species,  a  state-  j 

mcnt  of  the  synonj-my  of  the  living  form  may  be  useful.  ' 

Pecten  (Placopecten)  magellanicus  (Imelin.  j 

Amiiiiitin  mai^nuin  magellaiiicum,  etc.,  Chemnitz,  Conchyl.  Cab.,  vii.,  p.  290,  pi.  62,  fig.    f 

597,  1784  ;  Schroter,  Einl.  Conch.,  iii.,  p.  323,  1786  ;  Favanne,  pi.  55,  fig.  e,  2.  • 

Ostrca  magcllanica  (jmelin,  Syst.  Nat.,  vi.,  p.  3317,  1792  (not  1788,  as  frequently  i|uotcd) ;    , 

Dillwyn,  Descr.  Cat.  Rec.  Sh.,  i.,  p.  250,   1817. 
Ostrca grandis 'no\'A.x\i\ii\ ,  Portland  Cat.,  1786  (yf^/;*  Humphrey). 
Pectcn  grandis  Humphrey,  .Mus.  Cal.,  p.  51,  No.  969,   1797. 
?  Amusiiaii  tcstudinariuin  Holten,  Mus.  liolt.,  p.  165  (name  only),  1798  ;   2'"  Ausg.,  p.  115, 

1819. 
Pectin  niagclhuiicii!,   Eam.,  An.  s.  Vert.,  vi.,  p.  165,  1819;  ed.  Desh.,  vii.,  p.   134,  1834; 

Gould,   Inv.   Mass.,   p.   132,  1842;  cd.   Hinney,   p.    196,   fig.  494,    1870;    Conr.,  Am. 

Mar.  Conch.,  i.,  p.  6,  pi.  i..  fig.  I,  1831  ;  Stm.,  Sh.  N.  Engl.,  p.  8,   1851. 
Pectcn  fusciis  Linsley,  Am.  Journ.  Sci.,  ist  Ser.,  xlviii.,  p.  278,  1845  (name  only);  Could, 

Am.  Journ.  Sci.,  2d  Sen,  vi.,  p.  235,  fig.  6,  1848;  Stm.,   Sh.   N.    Kngl.,  p.  8,  1S51. 

(Young  shell.)  I 

Pecten  bninneus,  Sim.,  Sh.  N.  ICngl.,  |).  58,  in  errata,   1.S51.     (Young.) 
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Pfi/iii  tcnuicostatus  Mighels  and  Adams,  I'roc.  Bost.  Soc.  N.  Hist.,  i.,  p.  49,  1841  ;  liost. 

Joiirn.  Nat.  Hist.,  iv.,-p.  41,  pi.  4,  fig.  7,  1842.     (Young.) 
Pi-cU-n  taiuicostaliis  Verrill,  Rep.  U.  S.  Fish.  Com.,  1871-2,  pp.  509,  696,  1873.     (Adult.) 
C/i/amys  {IVacopeclc-n)  Clinionius  Verrill  (('.r  parte).  Trans.  Conn.  Acad.  Sci.,  x.,  pp.  69, 

78,  pi.  xvii.,  figs.  1-7;  pi.  XX.,  figs.  7,  8,  8  If  ;  pi.  .\xi.,  figs,  i,   \a,  2,  2  a,  1897. 
I'lCten  {^PstUiiamiisiinn)  .\full,ri  \txx\\\,  op.  ,i/.,  p.  78,  not  (jf  Dall. 
PiiUt!  {PseiitfaiiiusiiiDi)  s/n'a/tis  Dall,  Bull.  U.  S.  Nat.  Mus.,  No.  37,  p.  34,  No.  40,  1889 

(not  of  Miiller,  /iiic-  \'errill),  young  shell  ;  Verrill,  op.  cif..  p.  96,  in  errata,  1897. 

Pleistocene  of  St.  John,  New  Brunswick,  and  Gardiner's  Island,  New 
York ;  living  from  Labrador  southward,  in  increasing  depths  of  water,  to 
Cape  Hatteras,  North  Carolina. 

The  sculpture  of  the  more  northern  specimens  is  less  strong  than  in 
those  from  more  southern  habitat,  and  for  the  former  Professor  Verrill  suggests 
the  retention  of  Mighels's  name  tciiiiicostatiis  (originally  given  to  the  young 
shell)  in  a  varietal  sense.  This  is  not  P.  tenuicostatus  Hupe,  in  Gay's  Chile, 
1S54.  As  previously  noted,  the  writer  sees  no  reason  why  Gmelin's  name, 
given  in  error  as  to  the  true  habitat  of  this  species,  but  universally  familiar, 
should  not  continue  to  be  used.  If,  however,  an  exaggerated  purism  demands 
a  change  the  next  most  appropriate  name  is  that  of  Solander,  given  without 
description  in  the  Portland  Catalogue,  described  in  the  Banksian  MSS.,  and 
cited  by  Humphrey  as  the  Great  Compass  shell  from  Newfoundland,  with 
nearly  equal  valves,  remarks  which  cannot  possibl}-  appl}'  to  any  other  species. 
He  not  unnaturally  places  it  after  the  species  of  Aiiiusiiiin,  as  H.  and  A. 
Adams  did  in  their  Genera  of  Recent  Mollusca  (ii.,  p.  55)  sixty  years  later. 

Pecten  (Placopecten)  virginianus  Conrad. 
Pi'cli/i  7'iri^iiiiainis  Conr.,  Fos.  Medial  Tert.,  p.  46,  pi.  xxi.,  fig.  10,  1840. 

Miocene  of  City  Point,  Virginia;   E.  Ruffin. 

This  is  a  puzzling  shell,  of  which  only  the  type  specimen  (a  right  vah'e) 
and  one  other  valve  are  known.  It  appears  like  a  young  shell  of  P.  Clinionius 
in  all  essentials,  except  that  it  is  more  convex  and  has  the  byssal  ear  separated 
by  a  broad  fasciole  and  deep  notch  from  the  submargin  and  is  provided  with 
a  strong  and  conspicuous  ctenolium.  The  young  shells  of  P.  Clinionius  of  the 
same  size  (altitude  fifty-eight  millimetres)  as  the  type  of  vii\i^inianus  have  not 
these  characters,  as  an  examination  of  a  large  number  has  shown.  A  speci- 
men of  the  same  valve  from  Coggins  Point,  Virginia,  identified  by  Conrad  as 
virginianus,  seems  to  me  merely  a  young  P.  Clinionius  with  a  somewhat  deeper 
notch  than  usual,  but  the  original  type  specimen  differs  more  markedly,  and 
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until  intermediate  specimens  are  obtained  I  should  not  feel  justified  in  sup- 
pressing the  species. 

Pecten  (Placopecten  ?)  marylandicus  W'agiu  r. 
Pccttu  Diarylandicus  Wagner,  Journ.  Acad  Nat.  Sci.  Phila.,  viii.,  p.  51,  pi.  2,  fij;.  i,  183S. 
Pcctcn  tenuis  H.  C.  Lea,  Trans.  Am.  I'hil.  Soc,  2cl  Ser.,  ix.,  p.  246,  pi.  35,  rig.  33,  1845. 

Miocene  of  the  Patuxent  River,  at  Jones's  Wharf,  Maryland,  Wagner;  of 
Petersburg,  Virginia,  Lea;  and  the  Mchcrrin  River,  North  Carolina. 

I  have  examined  the  types  of  P.  marylandicus  m  the  Academy's  collec- 
tion, and  the  type  of  Lea's  species  is  in  the  collection  of  the  National  Museum. 

It  is  difficult  to  say  to  which  section  the  species  should  be  referred,  as  in 
the  typical  P.  viarylandiciis  the  radiating  threads  often  are  gathered  into  fa.sci- 
cles  (fifteen  to  seventeen)  which  crenulate  the  valve  margin,  while  in  /'.  tenuis 
the  threads  are  not  fasciculated  and  the  margin  is  entire.  In  the  former  the 
interior  is  fluted,  in  harmony  with  the  external  sculpture,  while  in  the  type  of 
tenuis  the  fluting  is  quite  obsolete,  though  there  are  faint  radial  .striations  near 
the  margin.  In  viarylandiciis  the  radial  sculpture  averages  coarser  than  in 
tennis.  Yet  these  differences  march  closely  with  those  observed  in  a  large 
scries  of  /'.  hcriceus  Gould  from  the  northwest  coast,  and  the  other  characters 
are  so  similar  that  I  feel  indisposed  to  assign  specific  rank  to  the  differences. 

In  the  largest  and  finest  specimens  of  P.  marylandicus  there  arc  fluctu.ated 
scales  concentrically  arranged  on  each  side  of  a  mesial  thread,  in  the  inter- 
spaces between  the  principal  ribs.  The  shell  attains  an  altitude  of  ninety  and  a 
width  of  ninety-five  milliinctres,  and  the  bys.sal  notch  is  deep  and  conspicuous. 
The  species  forms  a  transitional  link  between  Placopecten  and  Chlaniys  s.  s. 

Pecten  (Nodipecten)  nodosus  l.innc. 
Ostn-a  nodosa  L.,  Syst.  Nat.,  Ed.  x.,  p.  697,  No.  164,   1758  ;   lul.  xii.,  p.   i  145,   \T(q. 
Pecten  corallinus  Chemn.,  Conch.  Cab.,  vii.,  j).  306,  \i\.  64,  figs.  609    1  i,   1784. 
Pecten  nodosus  Lam.,   An.   s.  Vert.,  vi.,   p.  170,  1819;    d'Orh.,   Moll.  Cuba,   ii..   p.   353, 

1845. 
Peelen  pernodosus  Heilpiin,  Trans.  Wagner  Inst.,  i.,  p.   131,  pi.   16//,  figs.  69,  69  ii.  1S87. 
Pecten  nodosus  Hcilprin,  o/>.  eil..  p.  100.  1887. 
Pecten  fraj^osus  Conr.,  Journ.  Acad.   Nat.   .S(  i.    I'liila.,  2d  Ser.,   I,  p.  214,  pi.  39,  lig.  11, 

1849. 
Pcctcn  mai;nificus  C.abb.  C.col.  St.  I)om..  p.  256,  1873;  not  of  Sowerby,  I'.  Z.  S.,  1835, 

p.  109'. 
I.yropeeten  nodosus  Verrill,  Trans.  Conn.  Acad.,  x.,  p.  91,   1897. 

Pliocene  of  the  Caloosahatchie  marls,  Florida,  Willcox ;  Pleistocene  of 
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the  Antilles  and  the  north  coast  of  South  America;  living  in  the  Gulf  of 
Mexico  and  the  Antilles,  and  probably  also  (as  /'.  siilniodosns)  on  the  Pacific 
shores  of  middle  America.  (Cf.  remarks  under  Lyropcclcii  and  /'.  siibitodosiis 
Sby.,  pp.  701,  710.) 

This  species  is  the  type  of  the  section  NotUpcctcii.  It  varies  in  the 
number  of  ribs  (seven  to  ten)  and  extremely  in  its  amount  of  nndulation. 
Some  specimens  ha\e  merely  turgid  undulations  of  the  ribs,  as  in  the  form 
first  described  of  the  Pacific  siibnodosiis.  Others  bear  subglobular  bulla;  on 
the  ribs  at  short  intervals.  Others  begin  without  nodes  and  after  half  their 
growth  is  accomplished  suddenly  become  nodulous.  /'.  sii/>iiodosiis  varies  in 
the -same  way.  The  deeper  the  water,  apparently,  in  which  the  individual 
lives,  the  thinner  and  more  nodose  the  shell.  Mr.  Willcox  found  some 
remarkably  fine  specimens  in  the  marls  of  the  Caloosahatchie. 

Pecten  iNodipecten  ?)  peedeensis    Tuomey  and  Holmes. 
/',,/,  I!  /i,t;/,Yiisii   v.  aiul  11.,  I'leioc.  Fos.  S.  Car.,  p.  30,  pi.   12,  fi,L;s.   1-5,   1855. 

Miocene  of  the  Peedee  River,  Darlington  District,  South  Carolina,  and 
of  Virginia. 

This  fine  species  frequently  has  the  younger  part  of  the  shell  nodose  and 
the  distal  portions  of  the  ribs  wider,  feebler,  and  less  nodose.  It  has  eight 
or  nine  ribs  and  conspicuous  concentric  lamellation.  It  seems  nearly  inter- 
mediate between  the  Lyropccten  and  Nodipcctcn  ty[)es,  and  may  belong  to  the 
section  Macroc/i/niitis  Sacco  (Bull.  Mus.  Zool.  Torino,  .xii.,  No.  29S,  p.  101, 
June,  1897,  type  P.  /alissiiniis  Brocchi). 

Pecten  (Nodipecten)  condylomatus  n.  s. 
Plate  34,  Figukks  14,  15. 

Oligocene  of  White  Beach,  Osprey,  I*"lorida,  and  of  the  Chipola  River  at 
Bailey's  P'erry,  Florida,  Burns  and  Dall ;  lower  bed  at  I  lawkinsville,  Georgia, 
Iiurns. 

Shell  small  for  the  group,  subequilatcral,  slightlj'  inequivalve,  the  right 
valve  more  convex  with  nine  to  thirteen  strong,  undulated,  rounded,  more 
or  less  nodulous,  finely  radially  striated  ribs,  the  undulations  affecting  the 
whole  of  the  disk,  sudden  and  very  pronounced,  giving  a  side  view  of  the 
valve  somewhat  the  aspect  of  a  clenched  fist ;  interspaces  narrower  radially, 
finely  threaded,  the  whole  valve  with  fine  concentric  lamellation  somewhat 
prickly  or  limose  at  the  intersections ;  submargins  rather  wide,  radially  finely 
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Pecten   (Nodipecten)   anatipes  INhjiloii. 
I',;  Int  anatipes  Mortdii,  Am.  Jciuin.  Sri.,  .wiii.,  p.  293,  j)!.  5,  (ii;-.  4,   1833  ;  Syn.  Or;,'.  Rem., 
p.  58.  '834- 

Oligoccnc  of  Missi.ssij)()i,  V'ick.sbuitijinii  horizon,  at  Heidelberg  and  in 
Jasper  County ;  Johnson. 

The  shell  is  small,  with  five  or  six  ribs  and  narrower  feebly  striated  inter- 
spaces;  cardinal  crura  well  developed. 

Pecten    (Nodipecten)   pulchricosta  Meyer  and  Aldrich. 
Pnlin  pulchriiKsIa   M.  and  A.,   Jourii.   Cin.   Sdc.   N.  H.,  ix.,  p.  45,  pi.  2,  lij;s,  23,  23(1, 

1886. 

Jacksonian  Eocene  of  Wahtubbce  Hills,  Clarke  County,  Mississii)pi; 
Aldrich  and  Uurns. 

Shell  small,  thin,  with  eight  large  ribs,  which  near  the  umbo  are  divided 
by  one  or  two  well-marked  sulci,  which  soon  become  obsolete,  after  which  the 
ribs  are  simple;  the  surface  sculpture  is  of  e\en,  uniform,  crowded,  concentric 
elevated  lines.  The  ears  are  subequal,  the  byssal  notch  well  marked.  Neither 
in  Meyer's  figure  nor  in  the  specimens  do  I  find  the  ribs  dividing  near  the 
basal  margin,  as  stated  in  liis  diagnosis. 

Pecten   (Nodipecten)   Rogersi  Conn-Kl. 
I'liliii  /iV;i,'(7-.t/ Conrad,  Joiirn.  Acad.  Nat.  Sci.,  isl  Scr.,  vii.,  p.   151,  1S34;   Medial   Tert., 
p.  45,  pi.  21,  fig.  9,    1840. 


striate;  ears  small,  subequal,  the  surface  coarsely  radialK'  threaded,  the  byssal 
ear  produced  with  a  conspicuous  sinus  and  fasciole ;  ctenolium  well  marked; 
inner  basal  margin  fluted  by  the  ribs ;  cardinal  margin  with  two  or  three 
strong  crural  ridges.     Alt.  40,  lat.  45,  diam.  about  22  mm. 

This  is  an  interesting  species,  peculiar  from  its  small  size  and  the  abrupt-     | 
ness  of  its  knuckle-like  undulations.     Some  specimens,  however,  are  but  little     1 
undulated,  and  the  mutations  aie  much  the  same  as  occur 'in  other  species  of 
the  section. 

The  following  species,  while  they  are  related  by  sculpture,  form,  anil  con- 
chological  character  to  the  Nodipecten  type,  are  not  known  to  form  nodules; 
the  ribs  may  be  slightly  tumid  at  intervals  or  periodically  undulated,  but 
there  arc  no  hollow  bull^e,  as  in  the  more  typical  forms.  V>wt  these  characters 
are  precisely  those  of  the  non-nodulous  varieties  of  the  nodulous  species,  and  , 
so  I  feel  justified  in  including  them  in  this  section. 
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Miocene  of  the  James  River,  near  Sinithfickl,  V^irLjinia,  and  of  Maryland, 
near  Skipton  ;  Conrad  and  Harris. 

Shell  with  four  large  and  two  smaller  lateral  siinjile  ribs,  internally  lirate; 
subniargins  narrow,  minutely  scabrous,  not  radiated  ;  the  rest  of  the  disk 
entirely  covered  with  fine,  squared,  elevated,  minutely  scaly  radial  threads ; 
ears  subequal,  finely  radiated;  .sinus  well-marked;  ctenoliuin  and  cardinal 
crura  developed.     Alt.  of  type  20,  lat.  19  mm. 

This  is  not  the  Pecten  [Psfiidaiinisium  ?)  Rogcrsi  Clark,  Bull.  U.  S.  Geol. 
Surv.,  No.  141,  p.  85,  pi.  34,  figs.  2n-b,  1896,  from  the  Eocene  of  Potomac 
Creek.  Front  Royal,  Virginia.  For  the  latter  the  specific  name  o^  frontalis  is 
suggested,  since  there  is  already  a  species  named  for  Professor  Clark. 

Pecten   (Nodipecten)   caloosaensis  n.  s. 

Pl.\TE   29,   FlGURli    12. 

Caloosahatchie  Pliocene  marl  of  the  Caloosahatchie  River  and  Shell 
Creek;  Willcox  and  Dall. 

Siiell  moderately  large,  with  four  principal  ribs  and  sometimes  a  sub- 
sidiary, much  smaller,  rib  at  the  inner  edge  of  the  submargins ;  backs  of  the 
ribs  strongly  radially  striated  or  even  threaded,  the  interspaces  smooth  or  with 
only  obsolete  traces  of  striation,  equal  to  or  wider  than  the  ribs ;  concentric 
sculpture  usually  weak,  of  close-set  concentric  elevated  or  incremental  lines ; 
submargins  wide,  the  outer  margins  smooth,  the  inner  threaded  like  the  backs 
of  the  ribs  ;  ears  large,  triangular,  widest  at  the  cardinal  margin  and  pointed  at 
the  distal  cardinal  angle,  their  sculpture  radial,  not  crowded;  feeble,  except 
upon  tlic  byssal  ear,  where  the  threads  are  strong  and  concentrically  scabrous  ; 
byssal  notch  wide,  shallow,  the  fasciole  conspicuous;  ctenolium  distinct;  in- 
terior reflecting  the  external  ribs;  hinge  with  the  crura  present  but  feeble  in 
the  young;  the  old  specimens  have  them  obsolete,  but  on  the  cardinal  margin 
a  relatively  broad  ligamentary  area  is  formed.     Alt.  83,  lat.  80,  diam.  30  mm. 

This  is  one  of  the  finest  and  most  characteristic  species  of  the  Pliocene, 
remarkable  for  its  wide,  acute  ears,  and  for  having  the  interspaces  of  the  ribs 
nearly  smooth,  although  the  ribs  are  striated. 

Pecten  (Nodipecten;  antillarum  Rctliiz. 
I'tclcn  aHtillanim  Rccltiz,  Joiini.  de  Conchyl.,  iv.,  p.  153,  pi.  5,  fij;.  I,  1853  (May)  ;  Beau, 

Cat.  Coc).  (luaclelupe,  |).  21  ;  .Arango,  Fauna  Mai.  Culiana,  ii.,  p.  209,  1878. 
l\-cten  fucatits  Reeve,  Conch.  Iron.,  Palt-n,  pi.  xxxi.,  fig.  i39<r-/',   1853  (June);  Krebs, 

W.  I.  Mar.  Shells,  p.  134,  1864. 
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Pectin  (Psaiilaiiiussiinii)  ari^ciititis  Marrat,  Argo  Exijed.,  p.  7,  1876  ;   not  of  Rec\e.     (An 

immature  specimen.) 
Pecicn  sulcatus  Krebs,  W.  I.  Mar.  Shells,  p.  134  ;  not  of  Lam. 

Pliocene  and  Pleistocene  of  the  Antillean  region  ;  living  in  Cuba,  Guade- 
liipc,  the  Bahamas,  and  tlie  Florida  Keys. 

This  species  is  often  destitute  of  the  nodosities,  and  in  that  condition  is 
referable  to  Chlaniys.  The  very  young  .shell  is  thin  and  glistening,  in  which 
.state  it  has  been  mistaken  for  the  Chinese  F.  argcntciis  Reeve.  Old  and  worn 
specimens  have  been  taken  for  P.  sulcatus  Lam.  Its  analogue  and  precursor 
in  the  Antillean  Oligocene  is  the  P.  am^ui/liusis  Guppy. 

Pecteii  ( >^qviipecten)  perplanus  Morton. 
Pcctcn  sp.  Lesiieiir,  Walnut  Hills  Fos.,  pi.  5,  fig.  2,  1829. 
Pecten  perplanus  Morton,  Am.  Journ.  Sci.,  xxiii.,  p.  293,   1833  ;  Org,  Rem.,  ]>.  58,  pi.  5, 

fig.  5,  and  pi.  15,  fig.  8,   1S34. 
Peclen  Spitliiiani  Gahh,  Journ.  Acad.  Nat.  Sci.,  2(1  Ser.,  iv.,  p.  402,  pi.  68,  fig.  3,   18C10. 

Eocene  of  St.  Stephen's,  Alabama,  Morion  ;  of  tiic  Jacksonian  at  Jack- 
son, at  Turk's  Cave,  Cocoa  Post-Office,  Choctaw  Cotnitj',  and  Fair  Post-Office, 
near  Claiborne,  Alabama;  at  Pachula  Creek  and  Shubuta,  Clarke  County, 
Mississippi;  in  the  Vickburgian  or  Lower  (31igocene,  near  Gaines\illc,  Alachua 
County,  at  various  localities  in  Levy  County,  and  in  the  Numiniilitic  horizon 
at  Ocala,  Florida,  Dall,  Burns,  and  Johnson  ;  Grant  Parish,  Louisiana,  Johnson. 

Shell  with  twenty-three  to  twenty-five  subangular  ribs  with  sloping  sides 
and  equally  wide  shallow  interspaces,  an  obsolete  thread  (jn  each  side  of  the 
median  keel  of  each  rib,  stronger  on  the  side  away  from  the  midiUe  of  the 
valve  ;  in  large  ones  another  thread  begins  near  the  basal  margin  ;  whole  shell 
covered  by  regularly  .spaced  low,  thin  concentric  lamelhv,  not  crowdetl,  which 
are  slightly  produced  as  a  little  linguiform  process  over  each  rib  and  thread, 
more  prominent  on  the  right  valve,  which  has  rather  small,  short  ears,  with 
three  to  five  spinose  or  imbricate  radii,  and  a  conspicuous  but  not  deep  by.s.sal 
notch  ;  left  valve  with  sharper  keels,  feebler  concentric  lamell.x',  subequal  ears, 
with  five  or  six  low  beaded  radii ;  shell  plump  in  bf)th  valves,  internal  margin 
strongly  fluted;  hinge  with  the  cardinal  crura  strongly  ilevcloped  and  cross- 
.striated.     Alt.  34,  lat.  35  mm. 

A  full  description  is  given,  as  I  have  found  this  shell  much  confu.scd  in 
ncarl}'  all  the  collections  with  P.  Poiilsoiii,  J\  nupcrus,  and  others.  The  types 
of  P.  perplanus  and  P.  Spillmani  have  been  compared  and  their  identity  Hilly 
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confirmed.  P.  niipcrus  belongs  to  tlie  section  Chlatiiys  and,  thout^h  with  very 
similar  sculpture,  is  a  more  elevated  and  less  rotund  species.  Worn  speci- 
mens of  pcrpla)ius  which  have  lost  the  scaly  sculpture  have  a  very  different 
aspect  and  are  often  puzzling.  A  variety  has  the  threads  with  minute  crowded 
scales,  while  the  tops  of  the  ribs  are  smooth,  giving  them  a  laterally  fringed 
appearance;  these  specimens  have  twenty-two  ribs  only.  This  form  was 
obtained  at  the  Natural  Bridge,  Alachua  County,  Florida,  and  in  the  lower 
bed  (Hawthorne  horizon)  at  Hawkinsville,  Georgia,  by  Burns. 

Pecten   (perplanus  var.  ?i   centrotus   Dall. 
Plate  34,  Figure  21. 

Eocene  (Vicksburgian  ?)  of  the  Ponce  de  Leon  artesian  well,  St.  Augus- 
tine, Florida,  at  a  depth  of  two  hundred  and  twenty-five  feet;  Willco.x. 

Shell  like  the  preceding,  with  twenty-three  flat-topped  smooth  ribs  with 
lateral  fringes  which  wholly  fill  the  interspaces  but  do  not  unite  in  the  middle 
of  the  channel.  Two  or  three  of  the  ribs  near  the  middle  of  the  di.sk  .show 
six  to  eight  distant,  regularly  spaced  short  spines  projecting  from  their  tops ; 
the  other  ribs  are  destitute  of  spines.  Interior  sharply  and  deeply  grooved 
to  correspond  with  the  external  ribs.     Alt.  20,  lat.  1S.5  mm. 

The  single  valve  obtained  is  somewhat  defective,  but  its  sculpture  is  so 
different  from  any  of  the  other  forms  that  it  seemed  best  to  describe  it. 

Pecten   1  ^quipecten  ?  1    choctavensis  .Aldrich. 
IWtcn  choctavensis  t\\iSx\ii\\,  Harr.  Bull.  Pal.,  ii.,  p.  68,  pi.  5,  fig.  7,   1895. 

Eocene  of  Wood's  Bluff,  Choctaw  County,  Alabama;  Aldrich. 

This  shell  when  not  worn  has  a  ver)-  flat  imbricated  sculpture  over  all, 
pointed  on  the  backs  of  ribs  and  riblets,  the  surface  on  the  interspaces  being 
quincuncially  microscopically  punctate.  It  is  rather  flat  for  an  /Equipcctcit, 
and  is  one  of  the  many  peripheral  species  uniting  the  different  sections. 

Pecten    (.^quipecteni   chipolanus  n.  s. 

I'l.ATK    29,    FlC.tlRK    9. 

Upper  Oligocenc  of  the  Chipola  marls,  lower  bed  at  Alum  Bluff  ami  the 
silex  beds  at  ]?allast  Point,  Tampa  Bay,  Florida ;  Dall  and  Burns. 

Shell  solid,  rounded,  plump,  with  fifteen  to  seventeen  strong,  rounded  ribs 
with  narrower  interspaces  which  are  almost  channelled,  both  ribs  and  chan- 
nels with  continuous  fluctuated,  sometimes  crowded,  low  concentric  lamellae; 
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the  ribs  faintlj' cjrooved  distally  on  top;  the  concentric  sculpture  sometimes 
strong  on  three  or  more  ribs  and  almost  absent  on  the  intervening  ones; 
hinge-line  wide,  cars  large,  with  conspicuous  but  not  deep  notch,  with  six  or 
seven  coarsely  imbricated,  close-set  radial  threads  on  the  byssal  ear  and  more 
numerous  threads  on  the  others;  submargiiis  nearly  smooth  ;  cardinal  crura 
strong;  inner  basal  margin  with  strong,  short  flutings,  obsolete  above.  Alt. 
25,  hit.  25,  length  of  hinge-line  18  nmi. 

Pecten  (^quipecten)  suwaneensis  n.  s. 

Vicksburgian  of  Suwanee  County,  Florida  ;  Johnson. 

Shell  with  twenty-two  entire,  rounded  ribs,  with  narrower,  rather  shallow 
interspaces  crossed  by  little  raised,  concentric,  not  crowded,  more  or  less  fluc- 
tuated laminae  continuous  over  ribs  and  spaces,  with  lateral  grooves  on  the 
ribs  near  the  basal  margin  ;  submargins  narrow,  smooth  ;  ears  subequal, 
moderate,  with  fine,  close,  concentric  sculpture  and  four  or  five  distant  fine 
imbricated  radii ;  notch  distinct,  rather  deep.     Alt.  20,  lat.  20  mm. 

This  form  differs  from  P.  Kiidskcnii  by  its  unchannellcd  interspaces,  con- 
tinuous concentric  lamellae,  and  subccjual  ears  ;  from  /'.  cliipolaniis  by  feebler 
and  more  numerous  ribs,  shorter  ears,  and  less  conspicuous  sculpture.  It  is 
flatter,  thinner,  and  smaller  than  the  weakest  specimens  of  /'.  pcrplauiis,  and 
while  its  characters  are  not  marked,  does  not  seem  to  be  unitable  with  any  of 
the  others  of  its  section.  P.  luipcnis,  which  is  the  nearest  to  it  among  the 
species  of  Chlaiiiys,  has  a  more  solid  shell,  more  shari)l)'  keelcil  ribs,  and 
differently  sculptured  ears,  while  its  form  is  liccidedly  more  ovoid. 

Pecten  (.ffiquipecten)  glyptus  Venill. 
PecU-n  glyplinXi^xx'xW,  Trans.  Conn.  Acad.,  v.,  p.  580,   1882;  Dall,  I'roc.  U.S.  Nal.  Miis., 

xii.,  p.  248,  pi.  8,  figs.  2  and  3,  1889. 
JW/en  Tryotii  ViaW,  I5ull.  Miis.  Comp.  Zool.,  .wiii.,  p.  438,  1887. 
Chlamys  (^Equipeclfii) glypla  \'errill,  Trans.  Conn.  Acad.,  x.,  p.  76,   1897  ;  in  pail. 

This  species  is  cited  here  as  the  only  true  living  representative  on  our 
coast  of  the  section  yJujiiipcctcn,  and  it  is  rather  more  inetpiilateral  than 
typical  species  of  that  group.  It  has  been  found  from  the  vicinity  of  CapC 
Ilatteras  to  the  continental  bench  off  Martha's  Vineyard.  Professor  Verrill's 
specimens  were  very  imperfect,  and  some  worn  fragments  of  another  species, 
P.  pfin'ffiinii  Dall,  were  confused  with  those  belonging  to  P.  glyplus  in  Pro- 
fessor Verrill's  cited  paper.      Of  his  figures  on  plate  xvi.,  7,   10,  and  per- 
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liaps  1 1  represent  badly  worn  P.  /ihrygiitin,  while  figs.  8  and  9  arc  taken 
from  the  worn  type  of  P.  glyptus.  Perfect  specimens  of  the  latter  are  in  the 
National  Museum  and  were  figured  as  above  cited  in  its  Proceedings.  It  is 
not  )et  known  in  the  fossil  state. 

Pecten  (Chlamys)  islcinclicus  MiiUer. 
/(•«/.«/<;«(//(//.<  Mi'iUcr,  I'lodr.  Zool.  Dan.,  p.  24S,  1776. 
Oslrea  cinnaharina  ISorii,  Test.  Miis.  Viml.,  ]).   103,   1780. 
Piclt-n  rubiiins  '^l^nyn,  Univ.  Conch.,  No.  153,  pi.  53,  (il;.   i,   1784. 
Oslrcti  litinissa  Solander,  Mus.  Calonn.,  p.  52,   1797. 
Pecten  Pealeii  Conr.,  Am.  Mar.  Conch.,   i,  p.   12,  pi.  2,  fig.  2,   1831. 
Pecten  Fabricii  I'hil.,  Abb.  unci  Beschr.,  iv.,  p.  3,  pi.  i,  fig.  5,  1844. 

Chlamys  costellata  Verr.  and  Bush,  Trans.   Conn.  Acad.,  x.,  p.  75,   1897.      (\'cry  young 
shell.) 

Pleistocene  of  New  England  and  New  Brunswick  and  northward  in  the 
bowlder  clays,  also  on  the  North  Pacific  coasts  in  deposits  of  the  same  age; 
living  from  the  Arctic  waters  southward  to  Chesapeake  Bay. 

The  minute  shell  described  by  Professor  Verrill  under  the  name  of  cos- 
tellata is  less  than  five  millimetres  long  and  has  not  assumed  the  adult  char- 
acteristics. From  an  examination  of  the  type  I  see  no  reason  to  doubt  that 
it  is  a  very  young  specimen  of  the  present  species.  This  shell  is  the  type  of 
the  subgenus  Chlamys. 

Pecten   (Chlamys)  Kneiskemi  Conrad. 
"    t,n  k'luiski/ni  Cunx.,  Am.  Journ.  Conch.,  v.,  p.  40,  pi.   i,  fig.   iS,   1869. 
/en  A';/mXrr«z  Whitfield,  Lam.,  N.  J.,  p.  224,  pi.  29,  fig.  5,  1S85  ;  in  part. 

Eocene  marl  of  Shark  River,  New  Jersey,  Conrad ;  Jacksonian  ICocene  of 
Claiborne,  Alabama,  and  TCnterprise,  Mississippi,  Johnson  ;  Oligocene  of  the 
Chipola  beds,  Monroe  Count)',  Florida  (?),  Burns. 

In  Profes.sor  Whitfield's  attempt  to  identify  the  cast  of  an  immature  shell 
named  as  above  by  Conrad,  the  former  has  evidently  brought  together  the 
young,  uncharacteristic  shells  of  .several  species  of  Chlamys.  Conrad's  shell 
was  described  as  having  thirteen  ribs  and  none  on  the  submargins ;  Whitfield 
gives  the  species  fifteen  to  fifty  ribs  and  radiated  submargins.  This  is  a  range 
altogether  too  great  for  a  single  species.  Probably  some  of  Professor  Whit- 
field's specimens  were  young  choclavctisis,  which  has  an  miusually  large 
number  of  ribs.  I  have  supposed  a  shell  from  the  Jacksonian  might  represent 
the  unidentifiable  species  of  Conrad.     This  has  twenty-five  ribs,  divaricating 
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near  tlie  base  with  rather  sparse  concentric  imbrications ;  ribs  wider  tlian  the 
interspaces,  entire  in  the  young;  valves  rounded;  ears  rather  small  with 
concentric  imbricated  radii  and  rather  deep  byssal  sulcus. 

Another  form,  which  apparently  has  not  yet  taken  on  its  adult  character- 
istics, has  been  described  from  the  same  beds  by  Whitfield  under  the  name  of 
P.  Rigbyi.  It  is  said  to  have  from  twenty-two  to  twenty-six  ribs  with  strong, 
close  concentric  scales.  It  differs  from  Knciskerni,  according  to  Whitfield, 
by  its  wider  and  stronger  ribs  with  closer  and  more  prominent  imbrication. 
(Whitfield,  op.  cit.,  p.  226,  pi.  29,  fig.  6,  1885.) 

Pecten   (Chlamys)    membranosus   Morton. 
Pt-ctiH  iih-inhranosus  Morton,  Org.  Rem.,  p.  59,  pi.  10,  tig.  4,   1834. 

Pcctcn  carolincnsis  Conr.,  Kerr,  Rep.  Creol.  N.  Car.,  App.,  p.   iS,  pi.  3,  fig.  2,  1875  ;   not 
Lyropecten  carolincnsis  Conr.,  1875. 

Eocene  of  Jones  County,  Haldeman ;  of  Rocky  Point  and  Wilmington, 
North  Carolina,  Stanton  ;   Eutaw  Springs,  South  Carolina,  Conrad. 

This  somewhat  resembles  the  recent  P.  oniatus  Lam.,  but  is  shorter  and 
more  orbicular.  There  is  no  question  of  the  identity  of  Mr.  Conrad's  P. 
caroliiiensis  with  Morton's  species ;  I  have  compared  the  types. 

Pecten  (Chlamys)  Tvahtubbeanus  n.  s. 

I'l.ATK    34,    F'ICURE   9. 

Claibornian  and  Jacksonian  Eocene  of  Louisiana,  Alabama,  and  Mis- 
sissippi ;  abundant  at  Wahtiibbee  ;  Burns. 

Shell  small,  flattish,  with  small,  unequal  ears  and  rounded  disk;  fourteen 
or  fifteen  ribs  carrying  basally  three  densely  finely  imbricated,  rounded  threads, 
the  interspaces  narrower  with  two  crenulate  threads ;  submargins  with  close, 
fine,  imbricate  threads;  ears  prominent,  with  a  deep,  wide  byssal  notch,  radi- 
ately  imbricate  with  coarse,  elevated  radial  threads  ;  interior  with  shallow  sulci, 
the  cardinal  crura  developed  but  no  lirae  on  the  disk.     Alt.  22,  lat.  22  mm. 

This  species  differs  from  the  Claibornian  /'.  Dcshayesii  Lea  by  its 
threaded  and  less  individualized  ribs,  its  similarly  sculptured  valves,  more 
conspicuous  notch,  and  concentric  sculpture  and  smaller  size  when  adult.  P. 
Johnsoni  Clark,  from  the  Maryland  Eocene,  has  more  numerous  ribs  with 
simpler  sculpture,  and  which  increase  by  intercalation  instead  of  dichotomy. 
A  shell  which  I  suppose  to  be  the  same  as  Clark's  was  obtained  from  the 
Jacksonian  of  Clarke  County,  Mississippi,  by  Johnson. 
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Pccteu  Joluisoni  Clark  (Bull.  U.  S.  Geo).  Surv.,  No.  141,  p.  85,  fig.  3  a,  3  b, 
1896),  from  the  Eocene  of  Maryland,  is  a  young  shell,  not  fully  exhibiting  the 
adult  characters,  and  of  which  the  type  specimen  seems  worn.  It  belongs  in  this 
vicinity,  but  has  twenty  ribs,  with  single  short  intercalary  threads,  crossed  only 
by  fine  lines  of  growth.    The  specimens  were  obtained  from  Potomac  Creek,  Va. 

Pecten  (w^ahtubbeanus  \ai.  .')  "Willcoxii  n.  s. 
Pl.\te  29,  Figure  4. 

Eocene  of  Clarke  County,  Mississippi,  and  of  the  Wahtubbee  hills 
(Claibornian) ;  Johnson  and  Burns. 

Shell  small,  broad,  flattish,  thin  ;  left  valve  with  about  sixteen  narrow, 
rounded,  elevated  ribs,  with  somewhat  sparse,  regularly  spaced  prickles  on 
their  tops ;  between  the  ribs  are  similar,  but  lower  and  smaller,  non-dichoto- 
mous  radial  threads ;  submargins  very  narrow,  nearly  plain,  with  faint  Caiiip- 
tonectes  sXraUxow;  ears  small,  subequal,  except  the  byssal  ear,  which  is  longer, 
narrow,  with  a  deep  sinus  and  conspicuous  fasciole,  and  about  six  scabrous 
radii,  tlie  right  posterior  ear  with  concentric  striae  and  only  faint  traces  of  a 
few  radii;  the  ears  on  the  left  valve  similar,  with  five  or  six  strong  scabrous 
threads ;  internal  basal  margin  of  left  valve  with  short  flutings  in  harmony 
with  the  radial  sculpture ;  the  disk  not  grooved  ;  in  the  right  valve  the  internal 
channels  are  more  pronounced ;  the  right  hinge-line  has  a  single  crural  ridge 
parallel  with  the  margin  on  each  side  of  the  pit.     Alt.  23,  lat.  24  mm. 

This  form  is  closely  related  to  P.  ivahtiibbcanus,  from  which  it  differs  by 
the  isolated  character  of  the  prickles  on  the  ribs,  which  are  replaced  in  ivah- 
*ubbcanus  by  more  or  less  continuous  concentric  lamellation,  while  the  ribs 
of  the  right  valve  of  the  latter  are  more  or  less  split  up,  but  in  P.  Willcoxii 
present  the  appearance  of  a  fascicle  of  separate  threads.  In  worn  specimens 
of  ivahtiibbcanus  the  ribs  appear  rounded  and  plain  after  the  removal  of  the 
scales ;  in  Willcoxii  the  division  into  threads  is  distinct.  Nevertheless  it  is 
possible  that  a  larger  series  may  show  the  two  forms  to  be  merely  the  ex- 
tremes of  a  single  species.  From  P.  mcinbraiwsiis  the  present  form  is  easily 
distinguished  by  wider  hinge-line,  larger  ears,  thinner  shell,  and  by  its  radial 
threads  fasciculated  rather  than  subequally  level.  It  is  named  in  honor  of 
Mr.  Joseph  Willcox,  to  whom  our  Tertiary  Paleontology  is  so  much  intlcbted. 

Pecten  (Chlamys)  Deshayesii  Lea.         iiiiM.,._" 
^pcten  Dis/ntycsii  ht^x,  Contr.  C.eol.,  p.  87,  pi.  3,  fig.  66','i8"33. 
'  Pcclcii  Lyclli  Lea,  op.  cit.,  p.  88,  pi.  3,  tig.  67.     (Young.) 


TRANSACTIONS    OF    WAGNER 
738 

'  ^  TERTIARY   FAUNA   OF   FLORIDA 


Pcctcn  Dishavisii  \a.v.  ///-///us  Ciregona,  Claib.  Mon.,  p.  181,  pi.  21,  tis;.   15,   1890. 

.?  Pcctcn  minii/iis  Lea,  op.  tit.,  p.  88,  1833. 

Not  P.  Bc-s/iavfs/i  Nyst,  Coq.  et  Polyp.  Fos.,  p.  2S8,   1845. 

Jacksoniaii  of  St.  Stephen's  Bluff,  Tombigbee  River,  Alabama,  of  Clai- 
borne, Mis.sissippi,  and  four  miles  west  of  Live  Oak,  Florida;  Burns  and 
Stanton. 

This  species  is  positively  known  to  occur  in  the  Jacksonian  at  Claiborne 
and  elsewhere,  but  I  have  obtained  no  specimens  from  the  vast  amount  of 
marl  belonging  to  the  true  Claibornian  sands  horizon  which  has  come  under 
my  notice. 

The  shell  is  rather  variable,  losing  the  concentric  sculpture  when  worn. 
It  has  fifteen  to  twenty-one  ribs ;  the  byssal  notch  is  inconspicuous ;  in  the 
right  valve  the  ribs  are  strong  and  rounded  on  top  with  the  concentric  sculp- 
ture chiefly  evident  at  their  sides,  the  interspaces  sparsely  imbricated  with  one 
or  two  interstitial  divaricate  threads  near, the  base;  ears  flattish,  slightly  scaly, 
with  radial  grooves,  notch  very  shallow ;  left  valve  with  the  sculpture  like 
that  of  P.  iK'alitiihlicaiius  but  much  less  dense.  Altitude  and  latitude  forty- 
eight  millimetres.  There  is  hardly  any  room  for  doubt  that  Lea's  oUier 
species  are  merely  the  immature  stages  of  this  same  shell. 

Pecten  (Chlaniys)  cocoanus  n.  s. 
Plate  34,  Figure  23. 

Jacksonian  Eocene  of  Red  l^luff,  Mississippi,  and  Cocoa  Post-Office, 
Choctaw  County,  Alabama  ;  Burns. 

Shell  small,  thin,  flattish,  oblique,  producetl  behind,  with  about  twenty- 
five  small,  low,  entire  ribs,  rounded  above,  and  about  fourteen  interstitial  single 
smaller  threads,  the  tops  of  all  of  which  are  somewhat  sparsely  concentrically 
imbricated,  the  interspaces  showing  only  incremental  lines  ;  ears  quite  unequal, 
small,  the  posterior  smaller,  each  with  five  or  si.K  low,  hardly  scaly  radii; 
inside  of  the  valve  obsoletely  channelled,  the  cardinal  crura  developed.  Alt. 
23,  lat.  23  mm. 

This  shell  differs  from  P.  iiiLiii/uniiosiis  by  its  entire  and  less  numerous 
ribs,  and  from  P.  wahtiibbeaims  by  its  greater  oblicjuity,  its  entire,  less  con- 
spicuous, and  less  densely  imbricated  ribs. 

.^iiijl-iuft    r''i,,iiii.;;', 

Pecten  (Chlamys)  Greggi  Harris. 

J'ectcn  CfVrvi'/ "arris,  Bull.  I'al.,  i.v.,  p.  45,  pi.  vii.,  figs.  4-5,  1897. 
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Lignitic  or  Chickasawan  Eocene  at  Bell's,  Gieggs's,  and  Peach  Tree 
Laiulings,  Alabama,  and  Fort  Gaines,  Georgia. 

This  species  is  well  distinguished  by  its  narrow,  simple,  often  distally 
obsolete  ribs,  usually  about  twenty-four  in  number,  with  wider  interspaces,  thin 
shell,  small  cars,  and  ovate  form. 

Pecten  (Chlamys)  clarkeanus  Aldiich. 
Pvilcii  i/arh;viiis  Aldr.,  Harr,,  ]5ull.  Pal,  2,  p.  68,  pi.  5,  fig.   11,   1895. 

Eocene  of  the  Lisbon  horizon,  Sowilpa  Creek,  Alabama,  Aldrich  ;  and 
at  Black  Bluff  Shoals,  Brazos  River,  Texas,  Lea  collection. 

This  species  resembles  worn  specimens  of  P.  walitubbcaiius,  from  which 
it  differs  by  its  more  numerous  (thirty  to  thirty-eight)  ribs  and  its  singular 
habit  of  intermitting  the  production  of  ribs  altogether  at  times,  so  that  the 
beak  will  show  well-defined  ribbing  and  a  part  of  the  disk  be  perfectly  ribless, 
while  later  on  the  ribs  may  appear  again.  It  should  be  noted,  however,  that 
only  about  three  out  of  ten  valves  show  the  latter  feature,  the  others  having 
continuous  plain  ribs  from  beak  to  margin.  Some  of  the  forms  included  by 
Whitfield  under  P.  Knciskcrni  may  belong  here. 

Pecten  (Chlamys)  nuperus  Conrad. 
I'ecten  nuperus  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  259,  1854. 
PlcIch  nupcnim  Conrad  in  Wailes,  Geol.  Miss.,  p.  289,  \A.  xiv.,  fig.   i  i,   1S54. 

Jacksonian  Eocene  of  Jackson,  Mississippi,  Conrad  and  L.  C.  Johnson; 
Montgomery,  Grant  Parish,  Louisiana,  Vaughan  ;  Russell's  Springs,  Decatur 
County,  Georgia,  Pumpelly;  also  in  the  Vicksburgian  at  Arredondo,  Florida, 
Johnson. 

This  species  has  been  very  generally  confounded  with  P.  perplanits 
Morton,  from  which  to  a  casual  glance  it  chiefly  differs  by  its  chlamydoid 
form.  On  more  careful  inspection,  however,  it  will  be  observed  that  P.  nuperus 
has  fewer  ribs  (circa  twenty-two),  which,  though  somewhat  similarly  scabrous, 
arc  not  accompanied  by  beaded  lateral  threads  ;  the  ears  are  higher  and 
larger,  the  submargins  wider,  longer,  and  more  conspicuous,  and  the  radii  of 
the  ears  are  formed  by  rows  of  sparse,  fluctuated,  little-elevated  scales,  rather 
than  by  threads.  The  ribs  of  the  disk  in  adults  are  keeled,  with  V-shaped 
narrower  interspaces,  the  whole  sculptured  with  continuous,  fluctuated,  con- 
centric, rather  close-set,  little-elevated,  very  thin  lamcihe,  which  are  usually 
worn  off  more  or  less.     In  the  right  valve,  as  well  as  in  young  or  worn  speci- 
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mens,  the  ribs  are  more  rounded.     On  the  whole,  the  species  appears  to  be 
sufficiently  well  discriminated. 

The  only  other  described  Eocene  species  from  the  Atlantic  coast  is  I', 
anisoplcitra  Conrad  (Kerr,  Geol.  N.  Car.,  App.,  p.  18,  1S75),  the  type  of  which 
is  a  large,  heavy  shell  which  has  lost  its  hinge,  and  was  collected  by  Dr.  Yarrow 
"  forty  miles  south  of  Beaufort,  North  Carolina,"  which  would  put  its  locality 
near  New  River,  Onslow  County.  It  is  of  ovate  shape,  with  large,  squarish 
ears,  and  very  irregular,  large,  radial,  strongly  but  sparsely  scabrous  ribs, 
rounded  above  with  two  or  three  smaller  riblets  on  each  side  more  depressed 
than  the  centre  of  the  rib.  Alt.  85,  lat.  70  mm.  The  shell  is  much  bored  by 
pholads  and  badly  wormeaten  and  worn.  It  looks  like  a  dilapidated  valve  of 
Iliimitcs  or  Spoiidyliis,  and  its  horizon  is  entirely  unceitaiii, 

Pecten  (Chlamys)  aluniensis  n.  s. 
Plate  34,  Kn;uRiis  10,  11. 

Oligocene  of  the  Chipola  horizon,  in  the  lower  bed  at  Alum  Jiluff, 
Chattahoochee  River,  Florida  ;   Dall. 

Shell  small,  thin,  with  compressed,  flattish  umbones  and  fourteen  or 
fifteen  feeble,  obsolete  ribs  on  the  lower  part  of  the  disk  separated  bj'  equal 
shallow  interspaces;  the  whole  surface  marked  with  fine  concentric  lines; 
ears  subequal,  concentrically  striate,  not  radiated,  except  the  bys.sal  ear,  which 
has  five  scabrous  riblets  and  a  well-marked  notch  ;  interior  fluted  to  corre- 
spond with  the  external  ribs;  the  cardinal  crura  developed.  .Alt.  reaching 
15-18  mm.  in  fully  adult  shells;  figured  specimen  8,  lat.  7.5  mm. 

This  small  shell  is  sufficiently  distinct  in  its  characters  to  indicate  its 
specific  rank,  though  it  may  be  that  it  attains  a  larger  size  when  adult  than 
any  of  the  specimens  obtained.  One  or  two  of  the  s[)ecimens  have  the  ribs 
more  rounded  and  prominent  than  tiie  majority. 

Pecten  (Chlamys)  tricenarius  Conrad. 
Pecten  tricenarius  Conr. ,    I'roc.   Acad.   Nat.   Sci.  I'hila.,  i.,   p.   306,    1843;   Kos.  Medial 
Tert.,  p.  74,  pi.  42,  fig.  2. 

(Miocene?)  Pamunkcy  River,  Virginia;  Tuomey. 

Of  this  .species  only  the  type  is  known,  and  the  horizon  is  uncertain.  It 
has  somewhat  of  the  outline  of  /'.  pcrplanus,  but  has  a  smaller  shell  and 
larger  ears.  The  disk  shows  thirty-five  rountled,  nearly  smooth,  not  dicholo- 
mous  ribs,  somewhat  irregular  in  size,  with  equal    interspaces,  smooth  and 
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uiiifonii.  The  ears  arc  radially  threadctl,  tlie  byssal  car  with  four  ribiets  over 
a  ralhci'  wide  and  dcci)  notch.  The  submart^ins  are  short  ami  small,  with 
traces  of  Cam|)tonectes  striatioii  but  no  radial  sculpture.  The  tyfje  is  in  the 
Academy's  collection. 

Pecten  (Chlamys)  decemnarius  Cnm.ul. 
■'lien  (teccinnariits  Conr.,  Joiirn.   Acad.  Nat.  Sci.  Phila.,   vii.,   p.   151.    1S3.;;   Kos.   Mctl. 

Tert.,  p.  49,  pi.  24,  fig.  2,  1840. 
I'll  ten  dispalalus  Qonx.,  Fos.  Med.  Tert.,  p.  74,  pi.  42,  fig.  3,  1S45. 

Miocene  of  City  Point,  Coggins  Point,  and  York  River,  Virginia,  Burns 
and  Harris ;  Pamunkey  River,  Virginia,  Conrad ;  also  in  the  Ashley  River 
phosphate  rock,  of  South  Carolina,  Dall. 

Tliis  species  is  notably  irregular  in  its  sculpture,  the  disk  being  sculptured 
L-ither  by  numerous  more  or  less  distinctly  fasciculated,  small,  radial  threads, 
nr  tile  fasciculi  may  be  replaced  partially  by  stout,  elevated,  rounded  ribs,  with 
u  ide,  radially  threaded  interspaces.  The  radial  sculpture  may  be  nearly  smooth 
or  covered  with  a  conspicuous,  dense,  concentric  lamellation.  Three  or  four 
of  the  ribs  may  be  more  prominent  than  the  others,  and  the  smaller  ones 
uneven  in  size  and  rugose,  forming  the  variety  dispalatus.  When  the  fasciculi 
are  rib-like  they  are  usually  dichotomous.  The  umbonal  region  in  typical 
decannarius  is  usually  feebly  sculptured,  but  in  the  variety  dispalatus  the 
ribbing  approaches  the  beaks  more  nearly.  The  type  of  the  latter  has  been 
carefully  compared,  and  the  ears  and  surface  agree  exactly  with  those  of  the 
dcccvmarius  form.  Large  valves  of  the  latter  attain  a  height  and  width  of  sixty- 
eight  millimetres ;  the  type  of  dispalatus  measures  twenty-four  millimetres. 
The  cardinal  crura  are  parallel  with  the  hinge-line  and  moderately  developed. 
The  byssal  notch  is  wide  and  conspicuous,  the  posterior  ears  small. 

In  sculpture  this  form  almost  exactly  parallels  the  recent  northwest 
American  /'.  luriccus  in  its  mutations. 

Pecten  (Chlamysi   coccymelus  n.  s. 
Plate  34,  I'igure  i. 

Miocene  of  Plum  Point,  Maryland;  Clark. 

Shell  small,  ovate,  inflated,  strongly  sculptured,  with  unequal  ears;  disk 

with  eighteen'  narrow,  high,  compressed  ribs,  with  wider  interspaces,  wiiicii 

near  the  basal  margin  carry  one  or  two  very  small  radial  threads;  the  backs 

I   the   ribs  support  numerous  high,  evenly  spaced,  di.stally  guttered,  small 

-pines;  in  the  interspaces  onlytransver.se  sculpture  of  wavy  incremental  lines; 
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submargins  small,  narrow,  with  fine,  beadetl  radial  threads,  which  in  the  left 
valve  also  extend  over  the  ears  ;  hinge-line  short,  the  cardinal  crura  developed, 
sharply  cross-striated;  auricular  crura  present;  interior  of  the  thsk  fluteti  in 
harmony  with  the  external  ribs.     Alt.  30,  lat.  25,  seniidiani.  5  nini. 

A  single  left  valve  of  this  elegant  species  was  obtained.  From  the  young 
of  /-".  Madisoiiins,  which  sometimes  approach  it,  it  is  easily  distinguished  by  its 
more  oval  and  inflated  form,  nearly  smooth  interspaces,  and  compressed  ribs. 

Pecten  (Chlamys)  Harrisii  n.  s. 
Plate  34,  Figure  24. 

Pliocene  marls  of  the  Caloosahatchie  River;   Dall  and  VVillcox. 

Shell  strong,  rounded,  with  seventeen  coarse,  rounded  ribs  with  narrower 
interspaces,  overrun  by  close-set,  prominent,  slightly  wavy,  strong  concentric 
lamellation  ;  near  the  basal  margin  the  ribs  and  interspaces  are  marked  with 
a  few  sharp  radial  stri;e  ;  submargins  and  ears  with  smaller  radial  threads 
similarly  lamellose;  notch  narrow,  deep;  ctenolium  present,  short;  interior 
of  the  disk  strongly  fluted,  lirate ;  cardinal  crura  strong,  auricular  crura 
feeble.     Alt.  and  lat.  31,  semidiam.  7  mm. 

A  single  adult  right  valve  and  numerous  immature  ones  were  obtained. 

The  valve  figured  is  a  little  irregular.  The  young  shells  are  proportion- 
ately flatter  and  with  wider  ears.  They  have,  as  often  observed  in  the  young 
of  P.  exaspcratus,  in  some  cases  three  or  four  of  the  ribs  more  prominent 
than  the  rest,  and  the  lamellation  worn  off  from  the  tops  of  the  ribs  or  in- 
complete there.  The  species  is  named  in  honor  of  Professor  G.  D.  Harris,  of 
Cornell  University,  whose  work  on  the  Eocene  fossils  of  the  Southern  States 
is  well  known. 

Pecten   (Chlamys)   exasperatus  Sowt-rhy. 
?  Pl'c It'll  iiiuscosits  (".ray,    Wood's   Ind.   Test.   Suppl.,   pi.  2,   fiw.   2,    1828;    Sby.,  Thesaiif; 

Conrh.,  /'((leu,  \>.  66,  pi.  .\i.\.,  fig.  225,  1843  ;   Reeve,  Conch.  Icon.,  viii.,  pi.  16,  fi^. 

60,  1853.     "  South  Seas." 
Pecten  exasperatus  Shy.,   Thcsaur.   Conch,   i.,  p.   54,   pi.    18,    ligs.    183,   184,    186,    1843; 

Reeve,   Conch.    Icon.,  viii.,   pi.  2,  fij;s.  7,  8(J-/',   1852;    Dall,   liull.  U.  S.   Nat.  Miis., 

No.  37,  p.  34,  1889.     "Mediterranean." 
Pecten  triradiatus  Reeve,  Conch.  Icon.,  viii.,  pi.  28,  fig.  120,  1853  ;   not. of  Miillei,  /ool. 

Dan.,  ii.,  p.  25,  1788. 
Pecten  cretatus  Reeve,  op.  cil.,  pi.  29,  figs.  \Z()tj-b,  1853. 
Pecten  fuscopurpureiis  Conr.,  Journ.  Acad.' Nat.  Sci.  Phila.,  N.S.,  i.,  pp.  209,  280,  pi.  39, 

fig.  10,  1849.     Tampa,  Kla.  '"  ;-:\'''  '' 
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I'liocene  of  Costa  Rica,  Gabb,  and  of  the  Caloosahatchie  marl  at  Shell 
Creek,  Willcox;  Pleistocene  of  Florida,  South  Carolina  (Simmons  Bluff),  and 
of  the  Antilles;  living  from  Cape  Hatteras,  North  Carolina,  to  Guadelupe 
Island,  West  Indies. 

The  figures  given  of  ii/iiscosiis  disclose  no  differences  in  the  minor  sculp- 
ture or  the  number  of  ribs,  and  there  are  no  discrepancies  in  the  description, 
compared  with  that  of  exaspcraliis.  The  locality  originally  given  for  the  latter 
has  not  been  confirmed,  and  that  gi\en  for  untscosus  may  prove  erroneous. 
In  this  case,  the  latter  name  would  take  precedence.  I  have  little  doubt  of 
their  identity,  but  do  not  unite  them  because  I  have  seen  no  authentic  speci- 
mens of  inuscosits. 

The  present  species  is  moderately  tumid,  and  has  a  scabrous  sculpture 
besides  traces  of  the  Camptonectes  striation.  The  backs  of  the  ribs  are  set,  in 
perfect  specimens,  with  small,  sometimes  clavatc  spines,  and  there  are  from 
one  to  four  fine  threads  on  each  side  of  the  main  keel  which  are  usually  more 
or  less  prickly.  The  middle  of  the  interspaces  is,  however,  usually  free  from 
the  radial  sculpture.  Adult  specimens  with  the  spines  considerably  worn  are 
such  as  Conrad  called  fnsco/^iirpiireiis.  The  colors  of  the  shell  are  very 
varied,  including  brown,  white,  yellow,  pink,  and  various  shades  of  red,  either 
simply  unicolored  or  mottled.  In  the  mottled  brown  ones  it  is  common  to 
see  from  three  to  five  of  the  ribs  uniformly  white  from  end  to  end,  or  of  a 
lighter  color  than  the  rest ;  this  forms  the  triraiiiafiis  type.  I  have  examined 
sixty-nine  adult  valves,  of  which  ten  had  se\'cnteen  ribs,  thirty-three  had 
eighteen  ribs,  twenty-three  had  nineteen  ribs,  and  three  had  twenty  ribs;  the 
normal  number,  therefore,  being  eighteen  to  nineteen.  The  young  shells  are 
more  rotund  than  the  adults,  and  their  ears  are  proportionately  more  con- 
spicuous. Guppy  (Geol.  Journ.,  xxii.,  p.  294)  cites  this  species  as  occurring 
in  the  Oligocene  of  Jamaica,  but  the  specimens  he  refers  to  present  certain 
differences  and  are  probabl)'  distinct. 

Pecten   iChlaniys)   omatus    l.amarrk. 
Pfcttu  omatus  Lain.,  .'\n.  s.  \'ert.,  \i..   p.    17^),   1S19;   Reeve,  Conch,    fcoiiica,  xi.\.,  {\)S,. 

68,  1S53. 
?  Ostrca   saticiata  Gmelin,   Syst.    Nat.,   vi.,    p.   3328,    1792;    Chemn.,  Conch.  Cab.,   vii., 

p.  345.  pl.  69,  fig.  H. 
f  Chhimys  Bcncdkti  \'cnill  and  Bush,  Trans.  Conn.  AcacL,  x.,  p.  74,   1S97. 

Pleistocene  of  the  Florida  Keys  and   the  raised  reefs  of  the  Antilles ; 
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li\'ing  thioiii^liout  the  West  Indies  at  depths  of  one  hundred  fathoms  or  less, 
and  extending  from  Bahia,  Brazil,  to  the  shores  of  the  Gulf  of  Mexico,  and 
north  to  the  vicinity  of  Cape  Lookout,  North  Carolina,  in  from  fifteen  to  fifty- 
two  fathoms.  Also  [P.  Bciicdicti),  dead,  off  shore  in  lat.  40°  9'  N.,  Ion.  67° 
9'  VV.,  in  thirteen  hundred  and  fifty-six  fathoms  (?).  Also  in  the  Red  Sea  (?). 
This  elegant  species  (to  which  P.  vniltisqiiamatits  Dunker,  of  Cuba,  seems 
closely  allied)  is  extremely  variable  in  color  and  surface  sculpture,  and  has 
some  relations  to  P.  viciiibnniosiis.  The  shell  which  has  received  the  name  of 
Bcnedicd  is  only  six  millimetres  in  height  and  possesses  no  adult  characters. 
Similar  shells  are,  however,  rather  common  in  places  in  the  Gulf  of  Mexico 
and  West  Indies,  where  /'.  oniatits  abounds,  and,  after  comparison  with  the 
umbones  of  half-grown  oniatits,  I  am  disposed  to  think  the  two  should  be 
united. 

Pecten  (Chlamys)  indecisus  n.  s. 
Plate  34,  Figure  3. 

Vicksburgian  Oligocene  at  Archer  and  vicinity,  Alachua  County ;  as 
silicious  pscudomorphs  at  Martin  Station,  Marion  County;  at  a  depth  of  two 
hundred  and  twenty-five  feet  in  the  artesian  well.  Ponce  de  Leon  Hotel,  St. 
Augustine;  and  in  the  Tampa  limestone  of  the  Hillsborough  River,  near 
Tampa,  Florida  ;  Dall  and  Willco.x. 

Shell  thin,  moderately  convex,  ovate,  with  twenty-six  to  thirty-four  small, 
low,  simple,  entire  ribs  separated  by  about  equal  interspaces  and  having  a  ten- 
dency, especially  in  the  left  valve  (which  is  slightly  more  convex  than  the 
other),  to  become  obsolete  di.stally;  transverse  sculpture  only  of  lines  of 
growth,  Camptonectes  striation  present,  more  conspicuous  in  the  smoother 
specimens;  ears  small,  unequal,  the  posterior  smaller;  byssal  ear  with  a  well- 
marked  notch  and  conspicuous  fasciole,  above  which  are  about  six  partly 
scabrous  riblets,  becoming  stronger  dorsally ;  interior  Urate,  the  lirse  .stronger 
near  the  margin ;  ctenolium  present ;  cardinal  crura  well  developed,  cro.'is- 
striated.     Alt.  of  figured  specimen  16,  of  adult  31,  lat.  of  adult  28  mm. 

This  is  a  very  interesting  species  which  retains  the  outline  of  Chlamys 
while  at  times  it  assumes  the  characters  of  Ainusium.  Some  specimens  are 
almost  ribless,  except  on  the  umbones,  and  in  this  state  the  species  would 
belong  to  the  "subgenus"  I.issopcclcii  Vcrrill ;  in  others  the  ribs  arc  well 
developed  and  continuous  down  to  the  very  margin,  which  they  then  crenulate; 
in  which  state  the  shell  is  a  typical  Chlamys.  In  most  of  its  shell  characters 
it  is  intermediate  between  the  two  subgenera,  Chlamys  and  Ainusium.     Just 
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o\er  the  line,  and  separated  from  the  present  species  more  by  its  outline  than 
by  any  other  important  cliaracter,  is  the  shell  I  have  called  Ai)iiisiitin  ocalaniiin, 
all  of  wliich,  witli  the  aid  of  A.  Lyoni  Gabb,  form  a  complete  connecting  series 
between  the  most  ty|)ical  Aiiiusiiiiii  and  undoubted  Clilamys. 

Pecten  (Plagioctenium)  gibbus  I.iniic. 
ihliva  gibba  L.,  Syst.  Nat.,   Ed.  x..  No.    172,  p.  698,   1758;   Ed.  .\ii..    No.  203,  p.    1147, 

1767.     Jamaica. 
Not  Ostrca  gibba  Born,  Test.  \'indo.,  p.  107,  1780;   nor 
i\(leii  rubiiundits  gibbosns  Ch.,  Conch.  Cab.,   \ii.,   p.    321,  pi.   65,   fitjs.   619-20,    1784; 

nor  of  Dillwyn,  Cat.  Rec.  Sh.,  i.,  p.  267,   1817  (in  ])art). 
Os/n-a  iutea  Gmelin,  Syst.  Nat.,  vi.,  p.  3320  ;     j     O  plana  Cmclin,  /.  c.  ;  -\-  O.  flabflliiiii 

C.mel.,  op.  iril.,  p.  3321. 
Pecten  gibbus  Sow&xhy,  Thes.  Concli.,  i.,  \v^.  17  (only),  1843. 
Pecten  gibbus  Reeve,  Conch.  Icon.,  pi.  9,  fit;s.  37/',  37(-,  not  fig^.  37^7,  1852. 
Pecten  Soverbii  ('•\\\\'X\\v;,,   1S26,  not  of  Reeve,   1852. 
Pecten  disheatus  Say,  Journ.  .Acad.  Nat.  Sci.   I'liila.,  ii.,  p.  260,  1S23  ;  Am.  Conch.,  Ivi., 

fig.  2,  za,  1834. 
Pecten  purpuralus  Conrad,  Am.  iMar.  Conch.,  p.    10,  pi.  ii.,  fig.   i,   1831  ;   DeKay,  Zool. 

N.  Y.,  \-.,  p.   174,  1843  :  '■"''t  of  Lamarck. 
Pecten  disheatus  Holmes,  Post-Pl.  Vos.  S.  Car.,  p.  13,  pi.  ii.,  fig.  13,  1S58. 
Pecten  circnlaris  dw^^y,  Paria  Fauna,  p.   155,   1877  ;   not  of  Sowcrby. 
Pecten  gibbus  Orb.,  Moll.  Cuba,  ii.,  p.  352,  1845  ;   Krebs,  \V.  1.  Mar.   Sh.,  p.  134,   1864  ; 

Arango,  Fauna  Mai.  Cubana,  ii.,  p.  270,  1878. 
Pecten  irradiaits  var.  dislocatus  Dall,  Bidl.  U.  S.  Nat.  Mus.,  No.  37,  p.  34,  No.  24,  1889. 
Pecten  nucieus  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.   102,   il>S6. 

I'ossil  in  the  later  Miocene  of  the  Nansemond  River,  Suffolk,  Virginia, 
Burns  ;  in  the  Pliocene  of  Florida,  in  the  Caloosahatchie  marls  on  the  Caloosa- 
iiatchie.  Shell  Creek,  Myakka  River,  and  Alligator  Creek,  Willco.v  and  Dall ; 
in  the  Pleistocene  of  North  Creek,  Osjjrey,  Plorida,  Dall,  and  of  the  Caro- 
linas;  also  in  the  raised  coral  reefs  of  the  Antilles.  The  Miocene  specimen.s 
are  of  the  typical  variety  ;,'-/7'/v«  ,■  the  Caloosahatchie  marls  contain  vs.r.  gibbus 
and  var.  ainplicosliitus  in  about  equal  nimiber.s ;  the  Pleistocene  of  North 
Creek  has  var.  gibbus  and  var.  borcniis,  an  indication  of  the  more  southerly 
extension  of  the  latter  during  the  low  tem])eraturcs  of  that  epoch. 

This  species  is  at  present  widely  distributed,  and  is  found  living  from 
Cape  Ilatteras  south  to  the  Greater  Antilles  and  Brazil,  and  on  the  continental 
shore  to  Vera  Cruz  and  the  Ba\'  of  Campcachy ;  also  on  the  northwest  coast 
of  Africa,  according  to  various  authors. 
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Since  the  orij^inal  description  of  Linne  was  based  on  Jamaican  specimens 
figured  by  Browne,*  there  can  be  no  question  as  to  tlie  proper  apphcation  of 
the  specific  name.  The  matter  has  been  confused  (in  spite  of  Linne's  state- 
ment that  the  ribs  are  smooth)  by  the  inclusion  of  a  distinct  form  with  striated 
ribs — figured  by  Born  and  Ciiemnitz  and  identified  by  Hanley  witii  P.  gibbus, 
but  more  recently  described  by  Fischer — from  Guadelupe,  under  the  name  of 
P.  Scltraviuii.  It  is  true  that  there  are  occasional  microscopic  radial  striae  on 
the  ribs  of  P.  dislocatus  or  gibbiis,  but  these  do  not  amount  to  the  strong 
striation  indicated  by  the  figures  of  Sovverby  and  Fischer.  The  specific  name 
gibbiis,  being  the  oldest,  must  be  adopted  for  the  species.  Its  identity  was 
recognized  by  both  Gould  and  Stimpson,  and  cannot  be  doubted  by  any  one 
who  has  the  privilege  of  studying  a  large  geographical  series.  Several  fairly 
recognizable  varieties  exist,  and  for  convenience  will  retain  their  familiar 
names.  The  differences  appear  to  be  due  partly  to  habitat  and  partly  to  situs. 
In  order  to  test  the  range  of  variation  in  sculpture,  I  have  counted  the  ribs 
on  two  hundred  and  thirty-five  specimens,  carefully  segregating  the  varieties, 
though,  necessarily,  there  was  a  marked  proportion  which  might  have  been 
referred  to  either  of  two  varieties  with  equal  propriety.  In  order  that  the 
test  might  be  as  exact  as  practicable,  the  ribs  on  the  left  valve,  when  both 
were  present,  were  .selected  for  counting;  the  ridges  marking  the  borders  of 
the  submargins  were  counted  as  ribs,  the  riblets  of  the  submargins  were  not 
counted,  and  no  specimens  less  than  twenty  millimetres  in  height  were  used. 

Pecten   gibbus  var.   dislocatus  Say  (  —  xU/lnis  s.  s.). 

Miocene  to  recent. 

The  variety  dislocatus  should  be  called  variety  gibbiis,  since  it  is  the 
typical  form  described  by  Linne,  but  I  retain  in  this  place  the  more  familiar 
name  for  temporary  convenience.  Its  range  extends  from  Cape  Hatteras  to 
Cape  St.  Roque  in  northeastern  Brazil,  and  probably  to  the  Amazon,  and  it 
occurs  also,  if  the  dealers'  labels  can  be  trusted,  on  the  west  coast  nf  Africa. 
A  specimen  said  to  be  African  is  variegated  with  gray  and  white,  and  has 
twenty  ribs;  of  one  hundred  and  fifty-one  American  and  Antillcan  specimens 
three  had  eighteen  ribs  ;  thirty-six,  nineteen  ribs  ;  fifty-five,  twenty  ribs  ;  thirty- 
two,  twenty-one  ribs ;  ten,  twenty-two  ribs ;  and  one,  twenty-three  ribs.  It 
may  be  said,  therefore,  that  the  normal  number  of  ribs  for  this  variety  is  from 

*  P.  Browne,  Civil  and  Nat.  Hist.  Jainp,ic^  P-|4t)  ?'■  40>  ^ig-  10,  1756. 
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nineteen  to  twenty-two.  It  has  a  preference  for  quiet  water,  and  generally 
attaclics  itself  to  hard  substances, — coral,  vermetus  rock,  and  stones, — and  has 
a  wide  range  of  coloration,  usually  bright.  Of  the  fossil  specimens  nine  had 
seventeen  ribs;  fifteen,  eighteen  ribs;  seven,  nineteen  ribs;  four,  twenty  ribs; 
four,  twenty-one  ribs;  and  one,  twenty-two  ribs;  thus  showing  a  slight  ten- 
dency towartls  fewer  ribs  than  in  the  recent  specimens. 

Pecten  gibbus  \  ar.   amplicostatus  I  Jail. 

Pliocene  to  recent. 

This  differs  from  the  typical  gihbus  by  its  fewer  and  broader  ribs.  It  is 
about  the  same  size  as  the  type,  and  occurs  chiefly  west  of  the  Mississippi,  on 
the  Texas  coast,  and  south  to  Carthagena.  It  is  usually  white  or  nearly  white 
on  the  right  valve,  and  grayish  with  mottlings  of  white  on  the  left  valve.  Of 
fourteen  specimens,  one  had  twelve;  two,  fourteen;  four,  fifteen;  and  seven, 
.sixteen  ribs.  It  is  quite  tumid  and  very  solid,  and  probably  inhabits  coral  or 
rocky  bottom.  Of  the  fossils  one  had  fourteen;  ten,  fifteen;  and  si.xteen, 
sixteen  ribs. 

Pecten   gibbus  var.   nucleus  Born. 
Ostrca  nucleus  Born.  Test.  \'ind.,  p.  107,  pi.  7,  fig.  2,  1780. 
Pectfn gibbosus  variegatus,  etc.,  Chemn.,  Conch.  Cab.,  vii.,  p.  323,  pi.  65,  figs.  621  a-b, 

1784. 
Ostrea  /urgiWa  Gmelin,  Syst.  Nat.,  vi.,  p.  3327,  1792  ;  Lam.,  An.  s.  Vert.,  vi.,  p.  167,  1819  ; 

_fitie  Hanley. 
?  Ostrea  conspersa  Gmelin,  p.  3320,  -f  O.  florida  Cmclin,  p.  3330,    t-  O.  guttata  Gmelin, 
P-  3330.  1792- 
Recent. 

This  is  a  small,  thin,  polished  form,  usually  variegated  with  gray,  white, 
and  dark  brown,  and  having  twenty-one  to  twenty-three  ribs.  Its  peculiarities 
are  due  to  the  fact  that  it  attaches  itself  to  fuci  rather  than  hard  objects.  Its 
range  extends  from  the  Florida  Keys  through  the  Antilles.  This  form  was 
not  found  in  the  Caloosahatchie  marls. 


lb 


Pecten   gibbus  \ai.  borealis  Say. 
Pecten  borcaHs  Say,  Journ.  Acad.  Nat.  Sci.  Pliila.,  ii.,  p.  260,  1822. 

Pleistocene  and  recent. 

This  is  the  large,  thin,  dark-colored   form   of  the  New  England  coast, 
ordinarily  known  as  irradictiis  Lamarck.     It  iisuall\-  has  fewer  ribs  than  the 
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t)'pical  irradians,  a  thinner  shell,  and  more  conspicuous  concentric  lamellae. 
It  is  also  rather  more  compressed.  Of  seventeen  specimens  two  had  sixteen, 
eleven  seventeen,  and  the  remainder  eighteen  ribs.  It  may  be  variegated  with 
orange,  gray,  dark  brown,  or  olive  and  white,  but  on  the  whole  constantly 
averages  darker  than  the  southern  specimens.  It  lives  in  the  oj)en  bays  on 
weedy  or  pebbly  bottom.     A  Pleistocene  specimen  had  nineteen  ribs. 

Pecten  gibbus  var.  irradians  Lamarck. 
Pectcn  irradians  Lam.,  An.  s.  Vert.,  vL,  p.  173,  1819. 
.Pecten  concen/rictis  .Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  p.  259,  1S22. 
Pecten  iurgitlus  Sowerhy,  Gen.,  xxxi.,  fig.  i,   1829;   not  of  Lamarck. 

Pleistocene  and  recent. 

This  is  the  southern  and  typical  form  of  which  borcalis  is  the  northern 
geographical  race.  It  extends  from  New  Jersey,  which  is  Say's  typical 
locality,  south  to  Georgia  and  Texas.  It  lives  in  open  water  and  usually 
at  a  greater  depth  than  the  typical  dislocatiis  (=  gibbus),  and  never  assimics 
the  bright  colors  of  tliat  shallow-water  form,  though  occasionally  variegated 
in  the  same  manner  with  dtill  red.  In  general  its  colors  are  those  of  the 
variety  borealis. 

Twenty-two  specimens  had  eighteen  ribs;  twenty-foiu',  nineteen  ribs; 
twelve,  twenty  ribs;  three,  twenty-one  ribs;  and  four,  twenty-two  ribs. 
There  is  some  variation  in  the  roundness  or  angulation  of  the  sides  of  the 
ribs,  and  there  are  rarely  fine  longitudinal  stria;  on  the  backs  of  the  ribs. 
The  normal  number  of  ribs  may  be  regarded  as  eighteen  to  twenty  in  this 
variety.     The  fossils  showed  nineteen  to  twenty-two  ribs. 

Taking  all  the  varieties  together,  the  generalization  may  be  fairly  made 
that  in  the  Pliocene  the  proportion  of  specimens  with  less  than  nineteen  ribs 
is  decidedly  larger  than  among  the  recent  shells.     The  variations  in  the  fossils    > 
parallel  those  of  the  living  forms;  the  concentric  sculpture  may  be  weaker  or 
stronger,  may  be  visible  on  the  backs  of  the  ribs  or  only  in  the  interspaces. 
The  ribs  may  be  more  or  less  emphatic,  rounded  or  flat-topped  with  lateral 
angles.     In  the  latter  case  the  concentric  sculpture  sometimes  stops  short  at 
the  angle,  leaving  the  unworn  l)ack  of  the  rib  smooth,  as  if  the  concentric 
lamellae  had  been  worn  off     In  this  case,  which  is  the  most  conspicuous  of  , 
the  various  mutations,  the  ribs  appear  laterally  fringed.     All  the  .species  of  ' 
this  group,  recent  or  fossil,  show  this  mutation  occasionally,  though  it  is  rarer 
among  the  recent  shells  than  among  the  fossils. 
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Pecten  (Plag-ioctenium)  eboreus  Conrad. 
I'lilni  cboycus  Conr.,   Am.  Journ.  Sci.,  xxiii.,   p.  341,   1833;   Fos.  Med.  'I'L-rt.,  p.  41S.  |)1. 

x.xiii.,  fig.  2,  and  x\iv.,  tig.  3,  1840. 
Pecicii  viccnariiis  Conr.,  I'roc.  Acad.  Nat.  Sci.  I'hila.,  i.,  p.  306,   1S43.      (Inimaluro  slicll.) 
Pixtiii  //('//vw/Iv/ Ravenel,  Proc.  Acad.  Nat.  .Sci.,  ii.,  p.  96,  1844. 
?  Pixtiti  iiiicroplLUra  H.  C.   Lea,  Trans.   Am.   Phil.  Soc,  ix.,  p.  245,  pi.  35,  lig.  32,   1846. 

(Young  shell.) 
Pictcn  coinparilis  Tuomey  and   Holmes,   Pleioc.   F"os.  S.  Car.,  p.    29,  ])1.   11,   figs.   6-10, 

1855. 
Pecten yorkcnsis  Conr.,  Am.  Journ.  Conch.,  iii.,  p.  189-90,  1867. 
Pecten  solarioiih-s  Heilprin,  Trans.  Wagner  Inst.,  i.,  pp.  99,  103,  1887. 

Fos.sil  in  the  Miocene  of  Virginia  near  Suffolk  (type),  at  the  north  end 
of  the  Dismal  Swamp,  at  Snow  Hill,  at  City  Point,  at  Petersburg,  in  Prince 
George  County,  etc.;  of  North  Carolina  at  Wilmington,  and  in  Duplin 
County,  near  and  at  the  Natural  Well ;  of  South  Carolina  at  Darlington 
[compariHs)  and  Smith'.s  on  Goo.se  Creek;  and  at  Alum  Bluff  and  De  Land, 
Florida.  Also  in  the  Pliocene  of  South  Carolina  on  the  Waccamaw  River 
(Johnson)  and  in  the  Caloosahatchic  marls  of  Florida  on  Shell  Creek  and  the 
Caloosa  River ;  Willcox  and  Dall. 

Pecten  microplcura  Lea  may  be  the  young  of  P.  marylandiciis  Wagner, 
rather  than  of  cborcus.  It  is  an  immature  shell,  as  is  viccHariits ;  neither  has 
assumed  adult  characters. 

The  rise  and  progress  of  this  type  affords  an  interesting  paleontologic 
study. 

The  young  always  have  the  ribs  clean  cut  and  squarely  channelled  and 
more  or  less  rectangular  in  section.  They  also  usually  have  more  ribs  than 
the  adult,  as  some  one  or  two  on  the  border  of  the  submargins  are  apt  to 
become  obsolete  with  growth,  though  distinct  in  the  young. 

The  usual  phases  noted  under  P.  _o-//Vw.f  (of  which  this  form  is  a  pre- 
cursor) are  equally  characteristic  of  cborcus.  In  the  adult  the  ribs  may  be 
low  or  high,  rounded  or  squarish,  with  the  concentric  sculpture  equally  strong 
over  the  wlutle  surface  or  obsolete  on  the  backs  of  the  ribs,  the  lamellfc  feeble 
and  distinct  or  close  and  prominent,  or  the  surface  sculpture  inay  be  almo.st 
wholl}-  obsolete.  The  right  valve  usually  shows  one  inore  rib  than  the  left. 
The  radial  sculptiue  on  the  cars  and  submargins  varies  in  strengtli.  y\n 
examination  of  eighty-seven  specimens  resulted  in  showing  that  one  had 
seventeen  ribs,  one  eighteen,  two  nineteen,  four  twenty,  fourteen  twenty-one, 
nineteen  twenty-two,  eighteen  twenty-three,  fifteen  twent\'-four,  seven  twenty- 
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five,  three  twenty-six,  and  three  twenty-seven  ribs.  The  normal  number  of 
ribs  for  this  species  would  therefore  seem  to  be  twenty-one  to  twenty-five. 

In  the  basal  Miocene,  as  at  Darlington,  South  Carolina,  the  adults  of 
this  species  show  radial  threads  towards  the  margin,  which,  reticulating  with 
the  concentric  sculpture,  give  the  shell  a  little  the  look  of  Lyropecten,  like 
cdgccombcnsis,  and,  in  fact,  the  shells  are  intermediate  between  the  Lyropectens 
and  Plagioctcniuiii.  The  latter  section  has  its  characters  well  in  equilibrium 
hardly  before  the  recent  fauna,  though  in  this  series  they  can  be  seen  in  the 
making. 

The  different  mutations,  though  intergrading  considerably,  may,  for  con- 
venience, be  distributed  as  follows  : 

Pecten  eboreus  var.  darlingtonensis  Dall. 
Miocene  of  Darlington,  South  Carolina. 

Shell  large,  radially  striate  on  the  disk  near  the  margin ;  the  ribs  angular, 
well  marked,  twenty-one  to  twenty-four;  the  concentric  sculpture  fine. 

Pecten  eboreus   var.  eboreus  Conrad. 
Miocene  of  Suffolk,  Nansemond  River,  Virginia. 

Shell  large,  with  no  radial  strize  on  the  disk;  ribs  low,  rounded,  with 
shallow  interspaces,  twenty-three  to  twenty-seven  ;  concentric  sculpture  distant, 
feeble. 

Pecten   eboreus   \ar.  yorkensis  Coniad. 
Miocene  of  York  River,  Virginia. 

Like  variety  eboreus,  but  with  the  ribs  more  rectangular  in  section,  twenty- 
one  to  twenty-five. 

Pecten  eboreus  var.  comparills  Tuoniey  and  Holmes. 

Miocene  of  South  Carolina. 

Shell  stunted,  rather  convex  ;  the  backs  of  the  strong  rectangular  ribs 
bare,  the  interspaces  and  sides  of  the  ribs  with  strong,  crowded,  concentric 
lamellae ;  twenty-three  ribs,  the  interspaces  deeply  notched  at  the  margin. 

This  form  bears  to  the  typical  eboreus  much  such  a  relation  as,  in  /'. 
gibbus,  variety  dislocntus  docs  to  variety  irradiaus. 

Pecten  eboreus  var.  solarioides  Ilcil|)rin. 
Pliocene  marls  of  Florida. 

Shell  large,  like  variety  eboreus,  \n\\.  the  ribs  squarish  and  distant,  nineteen 
or  twenty. 
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Pecten  eboreus  var.  senescens  I):ill. 
I'LATE  2g,  Figure  5. 
Pliocene  of  the  Waccamaw  beds,  Soutli  Carolina;  Johnson. 
Shell  of  moderate  size,  rather  convex  ;   ribs  (t\vent}-three)  obsolete  exter- 
nall\',  their  lir;e  stronsj;"  within  ;   the  concentric  sciilptLue  fine,  chiefly  visible  in 
the  interspaces.     Alt.  60,  lat.  62,  diam.  15  mm. 

The  posterior  ear  is  a  little  more  oblique  in  my  specimen  than  in  any  of 
the  typical  cborcits  I  have  noticed,  but  the  characters  in  general  are  so  close 
that  I  hesitate  to  regard  the  form  as  of  specific  rank. 

Subgenus  PSEUDAMUSIUM  H.  and  A.  Adams. 
Pscudaniusiuni  H.  and  A.  Adams  (after  Klein),  Gen.  Rec.  Moll.,  ii.,  p.  553,  1S58.      (Type 

P.  hybrid  us  Gmelin.) 
Psittdainusiuni  Klein,  Tent.   Ostr.,  p.    134,   pi.   i.\.,  fiy;.   11,   1753.     Sole  species.      Pecten 

Iccvis,  variei^atus,  etc.,  of  Lister,  pi.   173.  rig.   10;   Verrill,  T'rans.  Conn.  Acad.,  .\.,  p. 

60,  1897. 
Caiitpkmectes  (Agassiz)  Meek,  S.  I.  Checkl.  Jur.  Fos.,  p.  39,   1S64. 
Ebunicopecten  Conrad,  Am.  Journ.  Conch.,  i.,  pp.  140,  I9o/^  1865. 

The  type  of  this  group  is  a  very  rare  shell,  which  is  chiefly  found  in  okl 
collections,  and  was  figured  by  Lister,  from  whom  Klein  copied  his  figure. 
Since  H.  and  A.  Adams  accorded  Klein  a  place  as  a  binomial  author  and  cited 
the  genus  as  his,  it  follows  that  Klein's  t\'pe  and  sole  example  was  for  them 
necessarily  the  type  of  Fseudauiitsitiin,  though  they  did  not  cite  a  type,  and 
included  in  their  list  several  incongruous  species.  But  as  the  evidence  is 
conclusive  that  Klein  did  not  adopt  the  binomial  system  of  his  rival  Linne, 
the  subgenus  can  only  date  from  H.  and  A.  Adams's  habilitation  of  it  in  1858. 
The  Listerian  shell  on  which  Klein  based  his  name  is  identified  by  the  elder 
Sowerby  and  by  Hanley  with  P.  exoticits  Chemnitz  (Conch.  Cab.,  xi.,  pi.  207, 
figs.  2037-8)  and  was  named  binomially  by  Gmelin,  who  called  it  P.  Iiybridus 
in  1792,  which  is  cited  in  their  list  by  the  brothers  Adams.  There  is  little 
doubt  that  it  is  also  the  P.  dispar  of  Lamarck. 

As  the  shell  is  rare  in  collections,  a  summary  of  its  characters  may  be  useful. 

The  surface  is  nearly  smooth  in  the  adult,  the  left  valve  being  radially 
and  the  right  valve  concentrically  feebly  sculptured.  The  latter  is  nearly  flat, 
with  a  well-developed  ctenollum  and  byssal  notch  ;  the  ears  in  both  valves  are 
small  and  have  stronger  sculpture  than  the  disk.  The  surface  has  the  Camp- 
tonectes  striation,  most  evident  on  the  submargins.  The  hinge  is  simple,  with 
traces  of  the  provinculum  ;  the  cardinal  crura  in  the  left  valve  feeble  and  close 
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to  and  nearly  parallel  with  the  cardinal  margin ;  the  auricular  crura  are 
present,  but  there  are  no  lirae.  The  margin  of  the  valves  is  entire.  The 
colors  are  variegated  and  bright,  recalling  those  of  some  deep-water  species. 
The  form  of  the  shell  is  nearly  orbicular,  moderately  convex,  and  the  height 
and  width  of  the  disk  is  about  an  inch  (twenty-five  millimetres)  in  the  largest 
valves  I  have  seen.  It  is  supposed  to  come  from  the  west  coast  of  Africa. 
The  characteristics  which  separate  t/iis  type  from  the  deep-water  forms  for 
which  Verrill  has  proposed  the  name  Cyclopectcn  are  the  direct  result  of  the 
environment,  producing  a  thinner  and  less  calcareous  shell,  more  delicate 
sculpture,  and,  as  a  rule,  paler  coloration.  Those  species  of  Cyclopectcn  which 
range  from  comparatively  shallow  to  very  deep  water,  like  P.  alaskcnsis  Dall, 
have,  in  the  shallow-water  specimens,  the  margin  of  the  right  valve  solid, 
meeting  the  left  valve  evenly ;  while  those  from  very  deep  water  have  it  les.s 
calcified  and  consequently  flexible.  Otherwise  the  shells  do  not  differ  at  all, 
and  the  character  not  being  of  specific  rank,  it  would  seem  is  hardly  available 
for  subgeneric  distinctions.  Caviptoiicctcs  and  its  synonyme,  Eburneopcctcn 
Conrad,  are  simply  unribbed  species  of  this  group. 

Pecten   (Pseudamusium)   calvatus   Morton. 
Pccleii  cah'iilus  Morton,  Syn.  Org.  Rem.,  p.  58,  pi.  .\.,  fig.  3,  1834. 

Original  locality  Eutaw  Springs,  South  Carolina,  Conrad ;  also  in  the 
Jacksonian  of  Alabama  and  at  Hatchctigbee  Bluff  in  the  Chickasawan,  Burns. 

There  are  two  extremely  siinilar  species  o{  Pscudmnusium  in  the  southern 
Eocene;  both  are  smooth  except  for  Camptonectes  striation,  both  are  nearly 
orbicular  when  adult  and  more  ovoid  when  young,  both  have  the  byssal  car 
more  or  less  radiated.  They  have  been  more  or  less  confused,  and  the  original 
type  of  cahatiis  appears  to  be  lust.  However,  there  is  one  character  by 
which  they  may  be  distinguished  :  the  present  .species  has  equal  or  almost 
equal  ears,  and  the  distal  cardinal  angle  of  the  posterior  ear  is  nearly  a  right 
angle,  agreeing  with  Morton's  figure;  the  other  species,  P.  scintillatus  Conr., 
has  the  ears  distinctly  unequal  and  the  posterior  ear  obliquely  truncated.  It 
is  also,  in  most  cases,  a  little  more  elongated. 

Pecten   (Pseudamusium)   scintillatus   Coniad. 
T'l-clcn  {Eburncnpi'ctcii)  sciiilillahi<i  Conrad,  Am.   Jnuiii.  (Hmh.,  i.,  |).   140,  j)!.   10.  lij;.  4. 

1865.     (Young  shell.) 
Camptonectes  scintillatus  il.ox\\.,'t>.\.C)xccV\.  Eoc.  Kos. ,  p.  23,   1K66. 
Camptonectes  claibornensis  Conr.,  op.  cit.,  p.  23,  1866  (name  onl\). 
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/'ciUii  i/ai/ioriitiisis  Harris.  Rep.  (icol.   Siirv.  Ark.,    1S92,  ii.,  p.   145  ;   l^roc.  Acid.  N;U, 

Sci.  Phila.  for  i8g6,  p.  470  (name  only),  pi.  xviii.,  ligs.  i,  2,   1S96. 
I'itiidainiisiitiii  chiibontcnsc  Harris,  iJuU.  I'al.,  9,  p.  43,  pi.  7,  fig.  i,  1897. 

Chickasawan  (or  Lignitic)  Eocene  of  Hachetigbce  Bluff,  Alabama,  of  the 
Wahtubbec  hills,  Clarke  County,  Mississippi,  and  at  I-.nterprisc,  Mississippi ; 
Claibornian  of  St.  Maurice,  Louisiana,  and  of  the  bluff  at  Claiborne,  Alabama; 
Jacksonian  (green  marl  bed),  Jackson,  Mississippi,  and  Clarke  County,  Missis- 
sippi ;  Burns  and  L.  C.  Johnson. 

The  specimen  described  as  sciiitillatiis  by  Conrad  is  very  )-oung  and  more 
'i\al,  and  with  the  discrepancies  of  the  ears  less  marked,  than  in  adult  .speci- 
mens such  as  were  figured  by  Harris,  who  also  suggests  the  relationship,  which 
a  large  series  of  different  ages  enables  me  to  confirm.  The  distinctions 
between  this  species  and  P.  calvattis  are  mentioned  in  the  remarks  under  the 
head  of  that  species.  The  Camptonectes  striation  is  more  marked  in  the 
young,  but  rather  variable  as  between  individuals.  This  species  is  tlic  type  of 
Conrad's  subgenus  Eburncopcctcn,  which  he  afterwards  regarded  as  a  synonyme 
of  Camptonectes.  P.  claibornensis,  as  such,  has  never  received  a  formal  diag- 
nosis, though  it  has  been  referred  to  and  figured  several  times  on  the  strength 
of  Conrad's  manuscript  label  in  the  Academy's  collection. 

Pecten  (Pseudamusium)  frontalis  Dall. 
I'ccUn  Rogersi  C\a.r\i,  ISiill.  U.  S.  (Jeol.  .Surv.,  No.  141,  p.  85,  pi.  34,  figs.  2a,  b,  c,  1896; 

Johns  Hopkins  Un.  Circ,  .\v.,  p.  5,  1895. 
Not  P.  Roger  si  Qor\x2L(S.,  Journ.  .\cad.  Nat.  Sci.  Phila.,  vii.,  p.   151,   1834. 

Eocene  of  Potomac  Creek,  Front  Royal,  Virginia,  Clark  ;  Jacksonian  of 
Garland's  Creek,  Clarke  County,  near  Shubuta,  Mississippi,  Burns. 

The  .specimen  described  by  Clark  is  young,  only  eighteen  millimetres  in 
height,  but  Burns  obtained  specimens  twenty-nine  millimetres  high  by  twenty- 
eight  wide  in  Mississippi.  The  radial  sculpture  is  obsolete  near  the  centre  of 
the  disk  and  on  the  beaks,  but  well  marked  near  the  margin.  There  are  about 
seventy  small,  low,  flattened  riblets  separated  by  narrower  grooves.  The  ears 
are  small  and  the  posterior  ear  smaller  and  obliquely  truncate.  The  shell  is 
moderately  convex  and  recalls  P.  choctaveiisis  Aldr.,  but  with  much  feebler 
sculpture. 

Pecten  (Pseudamusium)  cerinus  Conrad. 
Pcctcn  ci-rintis  Conr.,  .\m.  Journ.  Conch.,  v.,  p.  39,  pi.  2,  fig.  2,   1869. 

Miocene -of  Charles  County,  Maryland,  Cope;  Ashley  River  phosphate 
rock,  South  Carolina,  Dall. 
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Shell  small,  thin,  jjolisheci,  compressed  ;  left  valve  more  convex,  with 
about  twenty  faint,  flat,  rather  irregular  obsolete  ribs,  separated  by  narrower, 
shallow  sulci,  the  whole  surface  with  minute  Camptonectes  striation ;  right 
valve  with  concentric  incremental  lines  and  a  few  faint  threads  near  the  beaks 
and  anterior  submargin  ;  cars  small,  subequal ;  ctenoliuni  present;  cardinal 
and  auricular  crura  developed;  interior  of  left  valve  faintly  fluted,  but  without 
liraj.     Alt.  19,  lat.  18  mm. 

In  some  of  the  specimens  there  are  a  few  feeble  concentric  undulations 
near  the  beak  of  the  left  valve. 

?  Section  Hyalopecleii  Verrill. 
Hyalopecteii  Verrill,  Trans.  Conn.  Acad.,  x.,  p.  71,   1897.     Type  /'.  iindntiis  Verrill,  op. 
cit.,  vi.,  p.  444,  1885  ;   =  P.  fnii^iHs  ]e.fire.ys,  Ann.  Mag.  Nat.  Hist.,  \).  424,  1876,   f 
Hyalopecteii  dilectus  Verr.  and  Bush,  Trans.  Conn.  Acad.,  x.,  p.  So,  1S97. 

This  section  differs  from  the  ordinary  abyssal  Psatdamusiuin  in  being 
concentrically  undulated,  and  from  the  thin,  smooth,  shallow-water  forms  like 
P.  gronlandictis  in  the  absence  of  the  Camptonectes  striation.  These  features 
are  barely  of  more  than  specific  value,  as  they  appear  to  be  generally  inter- 
changeable, like  other  surface  characters  in  this  genus.  The  types  of  Jef- 
freys's  P.  fragilis  arc  in  part  in  the  United  States  National  Museum.  Tlicy 
agree  perfectly  with  his  description  and  figures  (P.  Z.  S.,  1879,  p.  561,  pi.  .\lv., 
fig.  I  [inner  and  outer  views]).  The  first  specimens  obtained  were  frag- 
mentary, as  was  the  case  with  P.  uiidatiis  Verrill.  I  have  compared  the  speci- 
mens received  from  both  authors  with  care,  and  consider  them  conspecific. 
P.  dilectus  is  complete,  and,  except  that  it  is  a  yoiuiger  and  smaller  shell,  I 
have  been  unable  to  detect  any  differences,  even  of  a  varietal  nature.  On  the 
other  hand,  the  specimen  to  which  Professor  Verrill  has  given  the  na.mc /ragdis 
Jeffreys  is  a  perfectly  tlistinct  species  with  marked  characters,  as  noted  by 
Professor  Verrill  (op.  cit.,  p.  81).  Jeffreys  in  his  original  description  describes 
his  shell  (left  valve)  as  having  "  numerous  fine  and  raised  stii;e"  which  "  radiate 
from  the  beak  and  cover  the  whole  surface."  IIow,  then.  Professor  Verrill 
should  come  to  regard  a  shell  "  distinctly  undulated  but  not  otherwise  sculj)!- 
ured"  as  the  species  of  Jeffreys  is  a  mystery  which.  I  cannot  solve.  At  all 
events,  they  are  perfectly  distinct,  and  the  P.  fragilis  Verrill,  non  Jeffreys, 
may  take  the  specific  name  of  ciicyiiiatiis.  It  shouiil  be  observed  that  the 
"  raised  striae,"  or  threads,  described  by  Jeffreys,  are  more  abundant  and  more 
constant  on  the  left  valve ;  on  the  right  valve  they  are  often  nearly  obsolete, 
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and  on  the  left  valve  the  different  individuals  differ  in  the  amount  of  their 
radiation. 

Peoten  (Hyalopecten)  sp.  indct. 

Lower  Miocene  of  the  Ashley  River,  South  Carolina,  in  the  so-called 
"  phosphate  rock." 

Valves  of  a  species  too  imperfect  for  satisfactory  description,  yet  showing 
distinctly  a  thin,  undulated,  and  probably  radially  striate  shell,  of  about  the 
size  of  half-grown  P.  fragilis  (circa  eight  millimetres  in  altitude),  were  found 
in  the  rock  above  mentioned.  The  shells  were  crushed  and  their  undulations 
flattened  down  during  fossilization,  and  the  chief  character  which  appears  to 
have  distinguished  them  from  P.  fragilis  is  that  the  undulations  were  higher 
and  sharper  and  the  form  perhaps  more  ovate.  Still,  this  group  is  so  singular, 
and  its  discovery  in  a  fossil  state  so  interesting,  that  I  feel  it  should  be 
recorded. 

Pecten   (Pseudartiusium)  G-uppyi  Dall. 

I'l-ATE   34,  FUJLIRES    12,  IJ. 

This  species  has  already  been  cited  (p.  718)  as  occurring  in  the  Alum 
Bluff  beds  at  Oak  Grove,  Santa  Rosa  County,  Florida,  as  well  as  in  the  Oligo- 
cene  and  later  formations  of  the  Antilles  and  Costa  Rica. 

Subgenus  AMUSIUM   (Bolten)   Schumacher. 
Aviusiiini  (Kumphius,    1705)  Bolten,    Mus.  Bolt.,    ist  ed.,  p.   165,    1798  (no  description); 
Sclium.,  Essai,  p.  117,  1817  ;   Dall,  Bull.  Mus.  Comp.  ZooL,  xii.,  No.  6,  p.  207,  1886. 
BUwoncctia  Swainson,  Malac,  p.  388,  1840. 
Type  Ostrca  plctironcctcs  Linne. 

Pecten   (Amusium)   precursor  n.  >. 
r  s 

Oligocene  of  the  Chipola  beds  at  Alum  Bluff  and  on  the  Chipola  River 

and  elsewhere  in  these  beds;  Burns  and  Dall. 

There  are  several  species  of  Auiiisiiiiii  ranging  from  the  Oligocene  to  the 

recent  fauna  in   this  region.     In    general   they  appear  extremely  similar,  so 

much  so  that  such  figures  as  are  ordinarily  given  would  show  no  differential 

characters.      By  careful  and   repeated  study   I   find   myself  able   to   separate 

them  by  the  umbonal  sculpture,  which  differs  in  the  different  forms  as  follows : 

Nepionic  shell  perfectly  smooth  externally. 

1.  Shell  more  or  less  ovate:  P.  papyracens  Gabb. 

2.  Shell  very  large,  orbicular;  P.  Jilortoiu  Rav. 
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Nepionic  left  valve  with  obsolete  radii  and  often  feeble  concentric  undulations: 
P.  precursor  Dall. 

Nepionic  left  valve  with  distinct  flattened  ribs  with  shallow  channelled  inter- 
spaces crossed  by  concentric,  evenly  spaced,  not  crowded,  elevated  lines: 
P.  Lyoni  Gabb. 

Left  valve  of  the  adult  with  obsolete  rounded  ribs  extending,  in  the  adult, 
well  over  the  middle  of  the  disk  :  P.  ocalauiis  Dall. 

P.  precursor  is  nearly  as  large  as  P.  Mortoiii,  but  slightly  rougher  and 
more  convex  when  adult,  the  young  are  nearly  orbicular ;  a  distinct  trace  of 
Camptonectes  striation,  near  the  beak  and  submargins,  may  be  discerned  with 
a  magnifier  in  a  good  light.  Alt.  no,  lat.  123,  diam.  20  mm.  The  right 
valve  is  much  flatter  than  the  other.  As  the  material  is  much  broken  up,  it 
seemed  hardly  worth  while  to  figure  it. 

Pecten  (Amusium)  ocalanus  11.  s. 
Plate  29,  Figure  2. 

Oligocene  of  the  Vicksburgian  at  Natural  Bridge,  Alachua  County;  at 
various  localities  in  Levy  County;  at  Arredonda  and  Archer;  Newnansville 
and  Johnson's  lime  sink;  and  in  the  Nummulitic  horizon  at  Ocala  and  Martih 
Station,  Marion  County,  Florida;  also  in  the  Vicksburgian  of  Alabama; 
Dall,  Burns,  and  Willcox. 

Shell  of  moderate  size,  nearly  cquivalve,  quite  ine([uilateral,  moderately 
convex;  right  valve  with  the  disk  nearly  smooth,  posteiior  margin  produced; 
ears  subequal,  nearly  smooth,  their  outer  angles  a  little  raised,  so  that  the 
cardinal  margins  form  a  veiy  obtuse  angle  at  the  beak;  by.ssal  simis  repre- 
sented by  a  marked  flexure  but  not  a  distinct  notch ;  left  valve  sinn'lar, 
.slightly  more  convex,  with  about  eighteen  obsolete  rounded  ribs,  separated 
by  narrow,  shallow  grooves,  .shar[)est  near  the  beak,  radiating  nearly  to  the 
basal  margin  but  beconn'ng  less  \isible  tlieie  and  at  the  submargins;  ears  ver- 
tically striated,  subequal ;  interior  of  the  disk  with  about  twenty-one  pairs  of 
well-marked  lirse  similar  in  each  valve;  hinge  with  develoi)ed  cross-striated 
cardinal  crura,  auricular  crura  jiresent ;  margins  of  the  valves  smooth,  not 
crenulated.     Alt.  of  figured  shell  35,  lat.  35  ;  alt.  of  largest  specimen  43  mm. 

The  fossils  vary  from  nearly  smooth  to  obviously  ribbeil ;  the  by.s.sal 
sinus  is  more  distinct  than  in  the  other  species  and  s()n)etimes  verges  on  a 
notch,  and  there  is  a  perceptible  by.ssal  fascicle.  . 
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Pecten  (Amusiiim)  papyraceus  t'.aljb. 

This  species,  described  from  the  Tertiary  of  St.  Domingo,  appears  to 
be  identical  with  the  recent  species  of  the  Gulf  of  Mexico  and  the  Antilles. 
I  formerly  referred  it  to  /'.  Mortoni,  to  which  it  is  closely  related,  but  it  is 
generally  less  orbicular  and  smaller  than  the  typical  P.  Mortoiii,  and  in  default 
of  a  full  and  completely  intergradiny  series  it  is  probably  better  to  retain 
Gabb's  name. 

Pecten  lAmusiumi  Mortoni  Ravenel. 
IVcliit  Mortoni  Rav.,  Proc.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  96,  1844  ;  Tiiomcy  and  Holmes, 

Pleioc.  Fos.  S.  Car.,  p.  27,  pi.   10,  figs.  1,2,  1855  ;   Emmons,   Gcol.  N.  Car.,  p.  2S1, 

1858. 

Miocene  of  Fairhaven  and  Drum  Point,  Maryland;  Duplin  County,  North 
Carolina ;  Cooper  River  and  Goose  Creek,  South  Carolina,  and  in  the  upper 
bed  at  Alum  Bluff,  Chattahoochee  River,  Florida ;  Pliocene  of  the  Caloosa- 
hatchie  marls  on  the  Caloosahatchie  and  Shell  Creek,  I-'lorida  ;  Burns,  Willcox, 
and  Dall. 

Pecten  tPropeamusiuni)  alabamensis  .41drich. 
Pecten  {Pleuronectia)  alabamensis  Aldr.,  Bull.  (}eol.  Surv.  Ala.,  p.  40,  pi.  4,  fig.  8,  1886  ; 

Harris,  Bull.  Pal.,  iv.,  p.  162,  pi.  2,  fig.  3,  1S96. 
Pecten  alabamensis  Harris,  Geol.  Surv.  Ark.,  Rep.  for  1892,  ii.,  p.  41. 
Pecten  (.Imiissiitiii)  alabamensis  de  Gregorio,  Mon.  Claib.  Fauna,  p.  1S3,  pi.  21,  fig.  26, 

1890. 

Basal  or  Midwayan  Eocene  of  Dale's  Branch,  Matthews  Landing,  and 
Naheola,  Alabama,  and  of  Marshall's  Well,  Little  Rock,  Arkansas. 

This  interesting  little  species  reaches  less  than  five  millimetres  in  extreme 
height,  has  the  right  valve  concentrically  striated  or  nearly  smooth,  the  left 
with  sparse,  partly  obsolete  radial  threads  crossed  by  elevated,  concentric, 
distant  lines,  with  a  tendency  to  nodulation  at  the  intersections.  Internally 
there  are  about  eight  or  ten  well-developed  lirie  and  the  ainicular  crura.  The 
byssal  ear  has  .sparse  radii  and  a  distinct  byssal  notch. 

Pecten    (Propeamusiumj    squamula   Lamarck? 
Pecten  squamula  Lam.,  Ann.  du  Mus.,  viii.,  p.  354,   No.  3,   1806;   Hist.  An.  s.  Vert., 
vi.,  p.    183,    1819;   Dash.,   Descr.   Coq.   Fos.   Env.   Paris,   i.,   p.   304,  pi.  xlv.,  figs. 
16-18,  1824. 
''  Amussium  squamula  Cossm.,  Ann.  Soc.  Roy.  .Mai.  de  I'-clg.,  .\.\ii.,  p.   188,  1887. 
■  imussium  squamulum  Harris,  BulL  Pal.,  ix.,  p.  44,  pi.  7,  figs.  2,  3,  1897. 

Chickasawan  (or  Lignitic)  F^ocene  of  Wood's  Bluff,  Alabama  ;   Harris. 
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This  small  species  is  destiUite  of  the  reticulate  sculpture  on  the  left  valve 
which  characterizes  P.  alabaiiiiiisis,  and  is  doubtless  distinct.  It  has  been 
referred  by  Professor  Harris  to  Lamarck's  species.  On  comparing  the  figures 
of  Harris  and  of  Deshayes,  the  latter  seem  to  represent  a  species  broader  and 
more  orbicular  than  Professor  Harris's  figures  of  the  Wood's  Bluff  shell.  I 
have,  however,  not  seen  specimens  of  either.  There  are  several  closely  related 
recent  .species  in  the  deep  waters  of  the  Atlantic  off  the  American  coast  and 
among  the  West  Indian  islands. 

Family  SPONDYLID^E. 
Genus  SPONDYLUS  Iviniie. 
Spondyhts  Linnc,  Syst.  Nat.,    Ed.   x.,   p.   610,    1758.     Type  S.  i;<edcrop!is  L.     Mediter- 
ranean. 

The  species  of  this  genus  are  not  nnnierons  in  the  ^Vinerican  Tertiary  or 
the  recent  fauna. 

Spondylus  dumosus  .Mi)rlcin. 
IVagiosloina  dumositm  Mort.,  Org.  Rem.,  p.  59,  pi.  16,  fig.  8,  and  fig.  in  text,   1834. 
Spondyhis  diimpsu<<  Conr. ,  Cat.  Eoc.  Fos.,  .Am.  Journ.  Conch.,  i.,  p.   14,   1865. 

Eocene  of  the  Jacksonian  horizon,  St.  Stephens,  Clarke  County,  Cocoa 
Po.st-Office,  Choctaw  County,  etc.,  in  Alabama;  Red  Bluff,  Wayne  County, 
Carson's  Creek  near  Shubuta,  and  Chickasawha  River,  Wayne  County,  Mis- 
sissippi;  Winchell,  Burns,  and  Johnson. 

This  well-defined  species  is  unusually  uniform  in  its  characters  and  may 
be  easily  discriminated  from  the  next  species  by  its  longer  and  more  con- 
spicuous submargins.     It  also  seems  ne\'er  to  reach  so  large  a  size. 

Spondylus  bostrychites  (nippy. 
Spondylus  bifrons  .Sowerljy,  yj'^rt.  Jomn.  (Icol.  Soc.;  vi.,  p.   53,   1849;   not  of  (loldfuss, 

Petref.,  ii.,  p.  99,  pi.  106,  figs.  \o  a-c,  1835. 
Spondylus  hoslry chiles  Caippy,   I'roc.   Sci.   Soc.   Trinidad,  p.  176,  1867;  (laljli,   ('.tol.  .St. 

Domingo,  p.  257,  1873. 

Oligocene  of  St.  Domingo,  at  Ponton;  of  the  Bowdcn  marl,  Jamaica; 
of  Anguilla;  of  White  Beach,  near  Osprey,  I-'lorida,  and  in  the  Ballast  Point 
silex  beds,  Tampa  Bay,  Florida. 

Variety  cliipolainis :  Chipola  beds  on  the  t'hipola  River;  lower  bed  at 
Alum  Bluff,  Chattahoochee  River;  Alum  ]51uff  beds  at  Oak  Grove,  Santa 
Rosa  County,  and  the  Ballast  Point  silex  beds,  Tampa  ]5ay,  Floriila. 

Tiic  type  form  of  this  species  has  a  relatively  small   number  of  sjjinose 
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libs,  the  intervening  ones  being  free  from  spines,  longitudin.ajly  finely  striate, 
and  show  when  very  perfect  minute  scales.  The  adult  shell  is  rather  short 
and  nnmdcd  and  less  inflated  than  usual  in  the  genus.  The  species  is  remark- 
able for  its  small  hinge-area. 

In  the  variety  chipolaniis  Dall  there  is  no  radial  striation  on  the  inter- 
spatial  ribs,  but  rather  a  concentric  sculpture;  there  are  many  more  spinose 
ribs,  the  shell  is  more  o\al  and  more  inflated,  and,  as  far  as  the  material  goes, 
seems  to  attain  a  larger  size.  It  may  prove  distinct  with  more  perfect  speci- 
mens, in  which  case  the  varietal  name  may  be  taken  as  specific. 

Spondylus  rotundatus  Hcilpiin. 

Plate  35,  Figures  25,  25(7. 

SpoiiilYliis  rotundatus  lleilpiin,  Trans.  Wagner  Inst.,  i.,  pp.  99,   103,  pi.   14,  fig.  33,  1887. 

Pliocene  marls  of  the  Caloosahatchie  and  Siiell  Creek,  Florida;  Willcox 
and  Dall. 

This  fine  species  was  represented  in  the  original  publication  b\'  a  very 
poor  figure  drawn  from  a  very  imperfect  lower  valve,  so  I  have  had  another 
figure  prepared  showing  tiie  characters.  It  is  characterized  by  the  presence 
"f  eight  or  ten  primary  ribs  with  longer  spines,  which  are  broad,  spathulatc, 
iiui  longitudinally  ridged;  at  the  end,  when  perfect,  the  spine  is  decurvcd  like 
a  half-shut  hand.  Between  the  primaries  are  two  or  three  smaller  ribs  den.sely 
clothed  with  similar  but  smaller  and  shorter  spines  whose  backs  are  so  close 
togetiier  as  to  almost  conceal  the  whole  surface.  The  cardinal  area  is  of 
moderate  size,  triangular  and  twisted.  The  lower  valve  is  similarly  sculptured, 
but  with  less  regularity.  Traces  of  coloration  indicate  that  the  shell  originally 
was  of  deep  red  or  purple  color.  S.  rotundatus  is  less  similar  to  the  recent 
most  foliaceous  specimens  of  -S".  ccliinatiis  than  is  the  Oligocene  bostrycliiics. 

Spondylus  echinatus  Marlyn. 
Oslrcra  echiiiata  Maityn,  Univ.  Conch.,  ii.,  fig.  154,  1784. 
Spoitilyliis  armaliis  Humphrey,  Mus.  Calon.,  p.  54,  No.  102 1,   1797. 
Spondylus  croiciis  Humphrey,  Mus.  Calon.,  p.  55,  No.  1023,  1797;  Arango,  Moll.  Cuhana, 

!>.  271,   1880. 
Spondy/us  dominicrnsis  Boltcn,  Mus.  liolt.,   i.st  cd.,  p.  193,   1798;  2d  ed.,  p.   135,  1819; 

(Chemn.,  vii.,  p.  79,  pi.  45,  fig.  465.) 
Spondylus  auranliacus  Bolten,  op.  cit.,  p.  195,  1798. 
Spondylus  amcricanus  Lam.,   An.  s.  Vert.,  vi.,  p.  188,   1819;  (luic.   MLth.,  pi.  195.  figs. 

1.2;)  Reeve,  Conch.  Icon.,  pi.  4,  fig.  17,  1S56. 
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Spoiiiiy/iis  loiis^itudiiialis  Lam.,   An.   s.   \'ert.,   vi.,   p.    191,    1819  ;    (Chinui..   vii.,   p.'  81, 

pi.  45,  fig.  466;)  Reeve,  pi.  13,  fig.  46,  1S56. 
Spondyliis  spathulifcrus  Lam.,  op.  <il.,  \>.  191  ;  (Enc.  Mctli.,  pi.  191,  li-s.  4,  6,  7  ;)  Dall, 

Bull.  U.  S.  Nat.  Mus.,  No.  37,  p.  32,  1SS9. 
Spondylus  crassisquama  Lam.,  op.  cit.,  p.  191,  t'x pai/i-. 
Spoiuiylus  arachiwides  Lam.,  op.  cit.,  p.  188. 
Spondylus  longispina  Lam.,  op.  cit.,  p.  189. 
Spondylus  avicularis  Lam.,  op.  cit.,  p.  190. 
Spondylus ji^ih'us  ^cevc.  Conch.  Icon.,  pi.  11,  fii;.  38,  1856. 
.'Spondylus  rnnaiii/s  Reeve,  op.  cit.,  fig.  39. 
Spondylus  ictcricus  Reeve,  op.  cit.,  fi;.;.  40. 
Spondylus  ramosus  Reeve,  op.  cit.,  pi.  14,  fig.  51. 
Spondylus  imbutus  Reeve,  op.  cit.,  pi.  15,  fig.  55. 
Spondylus  ustulatus  Reeve,  op.  cit.,  pi.   16,  fig.  58. 
Spondylus  7icxillum  Reeve,  op.  cit.,  pi.   16,  fig.  59. 
Spondylus  nit.x  Reeve,  op.  cit.,  pi.  18,  fig.  64,  1856. 
.'Spondylus  digitatus  Reeve,  op.  cit.,  fig.  68. 
Spondylus  cchinatus  0<cM\%n)',  Moll.  Cuba,  ii.,  p.  359,   1846. 
Spondylus  folia-brassicct  OrXyigny,  op.  cit.,  p.  358,  1846. 

Fossil  in  the  Pleistocene  elevated  reefs  of  the  West  Indian  Islands  and  of 
the  continent  from  southeastern  Florida  to  Brazil  ;  and  recent  over  the  .same 
general  region,  extending  as  far  north  as  Cape  Hatteras,  North  Carolina. 

This  species  has  the  irregularities  of  sculpture  due  to,  or  usually  asso- 
ciated with,  the  sessile  habit,  and  the  mutations  of  color  characteristic  of 
many  Pectinida;.  To  these  and  to  the  exigencies  of  trade  imposed  by  dealers 
upon  Reeve  is  due  the  multiplication  of  merely  nominal  species  inilicated  in 
the  preceding  synonymy. 

The  normal  or  most  ordinary  type  of  sculpture  comprises  from  four 
to  eight  radial  ridges  from  which  project  spines,  either  narrow  and  almost 
pointed,  or  wide  and  crumpled  or  digitate,  separated  by  wider  interspaces  with 
smaller,  sometimes  .spinuiose,  radii,  to  which  is  added  a  series  of  .still  finer 
threads,  chiefly  indicated  by  rows  of  small,  short  scales.  \ly  the  continuity 
and  regularity  of  the  radial  lines  the  species  is  separated  from  the  otherwise 
quite  similar  S.  gicdcropus  Linne  f)f  the  Mediterranean.  Sijccimens  which 
have  been  cleaned  with  acid  have  usually  lost  the  tertiary  rows  of  minute 
scales,  but  they  seem  to  be  absent  naturally  from  some  specimens  which  have 
only  two  series  of  radials,  the  secondary  ones  but  little  spiny,  and  the  .spines 
comparatively  sparse,  long,  and  narrow  on  the  primary  ribs.  This  type  forms 
the  variety  americanus.     The  sculpture  on  the  fixed  valve  is  more  foliaceous 
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aiui  less  spiny  than  on  the  other.  The  spinosity  varies  greatly ;  some  indi- 
viduals have  almost  none,  others  are  profusely  spiny,  and  others,  again,  have 
the  spines  limited  almost  entirely  to  the  major  ribs,  which  vary  greatly  in 
number.  There  is  occasionally  a  distinct  ctenolium  in  adidt  specimens.  Tlic 
colors  and  their  distribution  vary  as  in  many  I'cctens. 

I  have  seen  from  the  West  Indian  region  but  one  species  of  large  folia- 
ccous  Spoiiihliis  (with  one  well-marked  variety), — the  present  species.  There 
is  one  deep-water  species,  common  to  the  Mediterranean, — the  S/<i»tiif/iis 
(7iisso)ti  of  Costa,  which  is  small,  with  acicular  spines,  and  colorless. 

The  Eocene  S.  ai/ii/ssio/'sc  de  Gregorio  is  the  young  of  Plicatiila  fila- 
niiiitosa  Conrad.  5.  inoruatus  Whitfield,  from  the  Miocene  of  New  Jersey, 
is  based  on  a  smooth  specimen  of  Plicatula  densala  Conrad.  5'.  cstrallciisis 
Conrad,  1857,  afterwards  altered  to  S.  cstrcUauiis,  from  the  Miocene  of  the 
Estrella  valley,  California,  was  based  on  a  much-mutilated  specimen  of  Lyro- 
pcctcn.  The  very  imperfect  type  of  Pixtcn  anisopliiira  Conrad  from  North 
Carolina  .strongly  resembles  a  Spoiidylus,  but  is  too  incomplete  to  permit  of 
positive  determination.  A  species  doubtfully  referred  to  this  genus  is  men- 
tioned by  Heilprin  in  his  paper  on  the  Eocene  Mollusca  of  Texas  (I'roc. 
Acad.  Nat.  Sci.  Phila.  for  1890,  p.  404). 

Professor  Harris  has  figured  a  valve  of  a  Spondylns  from  the  Chicka.sawan 
or  Lignitic  beds  of  Hatchetigbec  Bluff,  which  he  doubtfully  refers  as  a  variety 
to  ..v.  duDiosus  Morton.  The  specimen  is  too  imperfect  to  afford  definite 
evidence,  but  may  probably  turn  out  to  be  a  distinct  species  (cf  Bull  Pal., 
No.  9,  p.  42,  pi.  6,  fig.  II,  1897). 

Genus   PLICATULA    LaiiKirck. 

I  lulu  Lain.,  Syst.  An.  s.  Vert.,  p.  132,  iHoi.     Type  P.  gihbosa  Lam.,  /.  c.  —  J',  ni/iiosa 

Lam.,  1819. 
Il.trfiiix  Parkinson,  Org.  Reiti.,3,  pi.  12,  181 1  ;  Hrookcs,  Intr.  Conch.,  p.  83,  1S15.     Type 

//.  Parkinsonii  Dronn. 
Qitrinoinia  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1872,  p.  216.     Type  O.  carolineiisis 

Conr. 

The  only  established  species  mentioned  b\'  Lamarck  in  the  Systeme, 
where  he  described  the  genus,  is  the  West  Indian  form,  which  he  at  first 
named  P.  gibbosa  and  wrongly  identified  with  the  Chinese  Spoiidylus  plicatiis  of 
Linne.  In  1S19  he  arbitrarily  changed  the  name  to  ramosa.  Linue's  still 
preserved  type  specimen  and  designated  habitat  show  that  his  species  was  not 
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tlie  same  as  that  of  Lamarck.  The  latter,  and  not  P.  plicata,  must  therefore 
be  cited  as  the  type  of  the  genus.  The  original  specific  name  must,  of  course, 
be  retained. 

The  genus  is  easily  separated  from  the  Spond}-li  by  the  character  of  its 
hinge.  It  may  attach  itself  by  either  valve ;  there  is  no  regularity  in  this 
respect  within  the  species.  An  important  memoir  by  Desiongchamps  on 
this  group  is  to  be  found  in  the  Trans.  Soc.  Linn,  de  Normandie,  ii.,  1S60. 

Plicatula  arose  in  the  Trias  and  reached  its  maximum  in  the  later  Mesozoic. 
It  is  doubtless  an  offshoot  from  the  Pectinidce,  with  which  the  characters  of  the 
hinge,  the  occasional  auriculation,  and  the  presence  in  some  species  of  internal 
lirse,  appear  to  connect  it. 

Plicatula  fllamentosa  Conrad. 
Plicatula  filamcnlosa  Conrad,  Fos.  Tert.  Form.,  p.  38,  1833. 
Plicatula  Mantilli'L^7\.,  Contr.  Cieol.,  pp.  89,  90,  pi.  3,  fig.  68,   1833. 
Plicatula  planata  Aldrich,   Joinn.  Nat.  Hist.   Soc.  Cin.,   ix.,  p.  45,  |)1.  ii.,  fij;.   20,   1S66. 

(Young  shell.) 
Spondylus  amussiopsc  Gregorio,  Claib.  Mon.,  p.  179,  pi.  20,  figs.  11-13,  1890.    (Young  shell.) 

Eocene  of  the  Chickasawan  or  Lignitic  at  Hachetigbee,  and  of  the  Clai- 
borne sands  at  Claiborne,  Alabama,  also  at  Newton  and  Wahtubbee,  Missis- 
sippi, and  in  corresponding  beds  in  Louisiana,  Burns,  Johnson,  Aldrich,  Harris, 
and  others  ;  and  in  Lee  County,  Texas,  Singley. 

This  species  is  peculiar  in  its  characters.  When  yoimg  it  has  fine  radial 
striation  on  both  valves,  which  may  sometimes  be  wholly  or  partly  spiny 
(mwY.  planata),  and  the  shell  is  flattish  ;  this  sculpture  changes  rather  suddenly 
by  an  appearance  of  the  large  plications,  of  which  the  lateral  ones  rarely  bear 
a  few  coarse  spines.  The  radial  striation  continues  through  life  in  well-de- 
veloped specimens,  and  may  be  recognized  in  unworn  shells.  There  are 
sometimes  well-marked  auricles  developed  near  the  beaks.  The  interior  of 
the  young,  as  noted  by  Gregorio,  presents  a  few  strong  lira:  resembling  those 
of  Propcamusium  ;  these  persist  until  middle  age,  especially  distally,  but  on 
the  disk  are  gradually  buried  in  shelly  matter.  The  thickened  ends  of  the 
lira;  are  visible  longer,  but  gradually  disappear,  their  position  in  the  adult 
being  marked  by  small  pits. 

Plicatula  fllamentosa  vai-.  concentrica. 
Wahtubbee  Hills,  Clarke  County,  Mississippi;   Burn.s. 
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This  form  is  marked  by  a  total  disappearance  of  the  radial  stria;  and  the 
development  of  fine,  even,  regularly  spaced,  concentric,  elevated  sculpture  all 
over  the  shell.  I  should  have  regarded  it  as  a  distinct  species  had  it  not  been 
for  a  few  intergrading  specimens. 

A  fossil  which  may  be  a  Plicatula,  but  of  which  the  hinge  is  not  accessi- 
ble, is  figured  from  the  Midwayan  Eocene  by  Harris,  Bull.  Pal.  No.  4,  p.  47, 
pi.  2,  figs.  2,  2rt,  1896. 

Plicatula  densata  Conrad. 
Plicalula  dotsata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  i.,  p.  311,  1S43  ;   .Medial  Tert.,  p. 

75,  pi.  43,  fig.  6,   1845  ;   Proc.  Acad.  Nat.  Sci.  Phila.,  xiv.,  p.  582,  1S63. 
Spondylus  inoriialusy<!\v\X^f\A,  Mioc.  Pal.  N.  J.,  p.  34,  pi.  5,  figs,  i,  2,  1895. 

In  the  Oligocene  Vicksburg  limestone  at  Archer,  Florida,  and  the  Num- 
mulitic  horizon  at  Ocala,  Florida,  Dall  and  Willcox  ;  also  in  the  Guallava 
beds  of  Costa  Rica,  Hill ;  in  the  Chipola  beds  on  the  Chipola  River,  and  in  the 
lower  bed  at  Alum  Bluff;  in  the  silex  beds  of  Ballast  Point,  Tampa  Bay,  and 
in  the  Alum  Bluff  sands  at  Oak  Grove,  Santa  Rosa  County,  Florida,  and  the 
Bowden  marl,  Bowden,  Jamaica;  in  the  Miocene  marls  of  Cumberland  County, 
New  Jersey,  at  Shiloh  and  Jericho. 

This  species  is  distinguished  from  the  later  niargiiiata  of  Say  by  its 
usually  rounder  form  and  more  numerous,  less  prominent  plications.  Occa- 
sional specimens  attached  to  a  smooth  surface  by  a  considerable  area  do  not 
develop  the  plications,  and  one  such  has  served  as  the  type  of  Whitfield's 
species. 

Plicatula  gibbosa  Lamarck. 
Keatii/a  i^ibbosa  Lam.,  Syst.  An.  s.  \'ert.,  p.  132,  1801. 
Plicatula  ramosa  Lam.,  An.  s.  \'ert.,  vi.,  p.    184,   1819;   PHcilprin,  Trans.  Wagner  Inst., 

i.,  p.  102,  1887. 
Plicatula  cristata  Gabb,  Geol.  St.  Dom.,  p.  257,  1873. 
Plicalula  vexillala  Guppy,  Geol.  Mag.,  Dec.  ii.,  vol.  i.,  p.  444,  pi.  .wii.,  fig.  7,  1874. 

?  Oligocene  of  Jamaica,  Guppy;  recent  in  the  Atlantic  from  Cape  Hat- 
teras,  North  Carolina,  south  to  the  West  Indies  and  Rio  de  la  Plata,  Brazil. 

This  species  is  contained  in  the  Guppy  collection  from  Jamaica,  the 
specimens  showing  the  dark  lines  belonging  to  the  species,  but  I  suspect  that 
they  were  obtained  from  a  later,  perhaps  a  Pleistocene,  deposit,  as  the  explora- 
tions of  the  Bowden  marl  by  Messrs.  Henderson  and  Simpson  have  produced 
only  specimens  of  the  /'.  doisala  from  the  Bowden  horizon. 
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Plicatula  marginata  Sa\-. 
Pliciitiihi  mari^inata  Say,  Jourii.  Acad.  Nat.  Sci.  Thila.,  i\-.,  \^\>.   136-7,  pi.  9,  fig.  4,   1824; 

Conrad,  Fos.   Med.  Tert,   p.  75,   pi.  43,   fig.  5,    1845  ;  Tuomey  and   Holmes,  I'lcioc. 

Fos.  S.  Car.,  p.  24,  pl.  7,  figs.  11-14,  1855. 
Plicatula  rudis  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  N.  S.,  i.\.,  p.  246,  pl.  35,  fig.  34,  1845. 

Miocene  of  Petersburg,  Virginia,  Lea;  of  Coggin.s  Point,  Virginia,  E. 
Rufifin  ;  of  York  River,  Virginia,  Harris;  of  Duplin  County,  North  Carolina, 
Murfreesborough  and  Wilmington,  North  Carolina,  Haldeman  and  Stanton; 
of  Darlington,  South  Carolina,  Burns  ;  Pliocene  of  De  Leon  Springs  (Wright), 
and  of  the  Caioosahatchic  marls  on  the  Caloosahatchie,  Shell  Creek,  and 
Alligator  Creek,  Dall  and  Willco.K ;  of  the  Waccaniaw  River,  South  Carolina, 
Johnson ;  and  of  Cape  Fear,  North  Carolina,  Dr.  Yarrow. 

So  far  as  the  form  of  the  shell  is  concerned,  this  species  cannot  be  dis- 
criminated from  P.  gtbbosa,  but  none  of  the  specimens  show  any  trace  of  the 
dark  venous  lines  which  are  so  characteri.stic  of  both  recent  and  fossil  speci- 
mens of  gibbosa.  In  a  very  large  scries  of  the  recent  shell  a  few  specimens 
will  usually  be  found  which  have  a  diffused  brownish  blush  instead  of  the 
brown  lines ;  but  these  are  so  exceptional  that  I  have  felt  the  present  species 
might  be  .separated  with  propriety.  In  both  the  differences  of  sculpture  due 
to  situs  pass  through  a  parallel  series  of  mutations. 

The  genus  Ostrcnomia  Conrad,  referred  to  in  the  .synonymy,  is  in  my 
opinion  based  on  a  specimen  of  Plicatula  which  incidentally  grew  around  the 
stem  of  a  Gorgonian  or  other  round  object,  as  thcic  is  no  byssal  scar.  The 
specimens  were  from  tlie  P'ocene  of  North  Carolina. 

There  are  a  number  of  Cretaceous  species  of  Plicatula,  but  I  have  been 
unable  to  find  any  other  Tertiary  forms  from  America  cited  in  the  literature 
besides  those  above  mentioned. 

Family  DIMYACIDtE. 

Genus  DIldY A  Rouault. 

Dimya  grandis  Dall. 
Plate  35,  J'iguke  S. 
Dimya grandis  T)a.\\,  IVoc.  U.  S.  Nal.  Miis. ,  .\ix..  No.  1 1  10,  p.  328,  1K96. 
Oligocene  of  St.  Domingo,  at  the  Potrcro,  Rio  Amina  ;   Bland. 
The  recent   D.  argcntea_T)i\\\  has  not  been  found  fossil.      The  present 
species  may  not  improbably  hereafter  be  found  in  tlie  Chipola  beds. 
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Family  LIMID^. 

Genus  LIMA  (Bruguicire)  Cuvicr. 

Lima   Bruguicre,  Enc.  Mcth.,  pi.  206,   1792;  n;uiie  (inly,  no  t\  |)c  ;   Cuvicr,   Tabl.   Elcm., 

p.  421,   1798  :  type  Ostrea  lima  L. ,  Lam.  I'lodr.,  p.  88,  1799. 
Mantetluin  Bolten,  Mus.  Bolt.,  p.  160,  1798. 
Limaria  Link,  Beschr.  Rostock  Samml.,  p.  157. 
Glaucion  a  OY^x\,  Zool.,  l8l5,^;/t' Heirmannsen. 
Rai/ii/a   H.  and  A.  .Adams.  C'.en.  Rec.  ^[oll.,  ii.,  p.   556,   1858;   not   Kaiiiila  Giav,  Syn. 

Br.  Mus.,  p.  60,  1844. 
Ocnoides  H.  and  A.  .Adams,  op.  cit.,  p.  557,   185S;   L.  siabra  Born. 
Accsia  H.   and  A.  Adams,  op.  cit.,  p.   558,    185S;    L.  excavata  Chemn. 

This  very  natural  group  indicated  by  Bruguiere  derived  its  name  from  the 
nonbinoniial  writers,  but  was  first  defined  and  a  type  mentioned  by  Cuvier. 
Bolten  named  it  without  a  diagnosis  in  the  same  year,  and  Link  a  few  years 
later  corrected  the  form  of  the  name,  after  his  habit.  The  nonbinoniial  names 
of  Klein  were  habilitated  by  H.  and  A.  Adams,  but  take  date  only  from  their 
work. 

The  group  is  divisible  as  follows  : 
Subgenus  Lima  s.  s.     Hinge  edentulous;  valves  gaping,  inequilateral. 

Section  Lima  s.  s.    Sculpture  radial,  submargins  impressed.    L.  lima  Linne. 

Section    Ctciioidcs   Ads.       Sculpture    divaricate,   submargins    impressed. 
L.  scabra  Born. 

Section   Plagiostoma  Sowerby,    18 14.      Sculpture   feeble,   radial;    valves 
subtriangular,  with  a  deep  resiliary  pit.     L.  gigaiitca  Sowerby. 

Section  Mantellum  Ads.     Submargins  not  impressed.     L.  Iiians  Gmel. 
Subgenus  Limatiila  Searles  Wood,  1839.     Valves  closed,  equilateral,  more  or 

less  distinctly  mesially  sulcate  ;  sculpture  radial.     /,.  siibauriculata  Mtg. 

The  group  is  quite  ancient,  and  attained  its  climax  in  the  Mesozoic ;  the 
Tertiary  species  are  relatively  few  and  rare.  I  have  omitted  some  of  the 
older  forms  from  the  list  as  hardly  in  place  here. 

Lima  (Lima)  vlcksburgiana  n.  s. 
Fi.ATF.  35,  FiniiRR  20. 
Vicksburgian  Oligocenc,  at  Johnsoti's  linic-sink,  Levy  Count)-,  and  at  La 
Penotiere's  hammock,  near  Orient,  Florida  ;  Dall. 

Shell  of  moderate  size,  hardly  oblique,  moderately  gaping,  elongate, 
radially  sculptured,  with  thiity-five  or  more  nearly  simple  radial  ribs,  sepa- 
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rated  by  slightly  wider  interspaces,  which  cover  the  whole  surface  ;  sub- 
margins  slightly  impressed;  ears  small,  unecpial;  hinge-margin  straight,  basal 
margin  slightly  indented  by  the  ribs;  a  slight  nodulation  is  perceptible  on 
the  backs  of  the  ribs.     Alt.  30,  lat.  23  mm. 

This  differs  from  T,.  staininca  Conrad  (Journ.  Acad.  Nat.  Sci.  Phila.,  2d 
Ser.,  i.,  p.  126,  pi.  13,  iig.  30,  1848)  in  its  less  angular  and  oblique  outline, 
more  prominent  ears,  and  stronger  and  more  regular  sculpture. 

Lima   (Lima)   tampaensis   n.  s. 

Pl.-VIli   35,    FiGURIi    iS. 

Chipolan  Oligocene,  near  Bartow,  and  on  the  shores  of  Hillsborough 
Bay,  near  Tampa,  Florida ;  Dall. 

Shell  very  inequilateral,  the  anterior  side  short,  moderately  gaping;  the 
posterior  side  long,  straight,  with  a  wide  impressed  submargin  ;  base  expanded 
and  rounded;  hinge-line  very  short,  with  very  small  ears,  the  anterior  larger; 
pit  large,  triangular,  not  oblique;  exterior  with  about  twenty-seven  narrow, 
smooth,  rounded  radial  ribs  separated  by  wider  channelled  interspaces;  the 
basal  margin  is  serrated  by  the  sculptuie;  the  submargins  arc  finely  striated. 
Alt.  35,  lat.  27,  diam.  14  mm. 

The  chief  characteristics  of  this  species  lie  in  its  simple,  distant,  rounded 
ribs  and  the  great  oblicpiity  of  the  valves. 

Lima   (tampaensis  var.  ?)   costulata  n.  s. 

Pl.AI'F.  35,   FlCURK  24. 

An  imperfect  valve  was  obtained  from  the  Oligocene  of  Hillsborough 
Bay,  near  Tampa,  Florida. 

Shell  like  the  preceding  but  broader,  with  more  numerous  (thirty-five) 
ribs,  which  arc  separated  by  very  narrow  interspaces  and  in  perfect  specimens 
arc  probably  minutely  nodulous ;  the  posterior  submargin  is  also  more  deeply 
impressed. 

Tills  is  probably  a  distinct  species,  but  the  material  is  insufficient  to  fully 
define  its  characters,  and  I  mention  it  as  a  variety  merely  in  order  that  it  may 
not  be  lost  sight  of 

Lima  (Lima)  smiraa  11.  s. 

Pl.ATK  30,   KiCURK  3. 

Chipolan  Oligocene  of  Hillsborough  Bay,  near  Tampa,  Florida;  Dal!. 
Shell  ovate,  slightly  inequilateral^  smooth,  except  for  incremental  lines; 
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subniaii^ins  narrow,  concentrically  striated,  the  anterior  longer,  with  a  moder- 
ate gape,  the  posterior  shorter,  hardly  differentiated  from  the  disk ;  ears  small, 
hinge-line  short,  shell  very  thin.     Alt.  31,  lat.  23,  diani.  10  mm. 

The  perfectly  smooth  surface  of  this  species  ilifferentiates  it  from  any 
otiier  of  our  Tertiary  species. 

Lima  (Mantellum)  carolinensis  n.  s. 
Plate  35,  Figure  21. 

Oligocene  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Florida,  Burns; 
Miocene  of  Darlington,  South  Carolina,  and  the  Duplin  Natural  Well,  Duplin 
County,  North  Carolina,  Burns. 

Shell  small,  thin,  inflated,  oblique,  with  a  moderate  gape,  sculptured  with 
concentric  lines  of  growth  and  rather  sharp,  fine,  numerous,  somewhat  irreg- 
ular radial  threads,  obsolete  on  the  beaks,  absent  from  the  posterior  submargin 
and  the  anterior  ears ;  submargins  not  impressed,  beak  prominent,  ears  small, 
the  margin  of  the  gape  forming  a  concave  sinuosity  in  front  of  and  below  the 
anterior  beak  ;  hinge-line  short,  with  a  very  wide  pit,  its  lower  margin  project- 
ing from  the  cardinal  plate;  interior  radially  striate,  the  basal  margin  slightly 
crenulate.     Alt.  16,  lat.  12,  diam.  7  mm. 

This  differs  from  L.  papyria  Conrad,  from  the  Maryland  Miocene,  in  the 
absence  of  the  angle  which  in  the  latter  species  modifies  the  margin  just 
below  the  anterior  ear,  and  in  the  presence  of  dense  radial  striation  on  the 
anterior  submargin,  while  in  L.  papyria  this  region  is  smooth. 

Lima  lima  Linnc. 
thtrca  lima  L.,  Syst.  Nat.,  Ed.  .x.,  p.  699,   1758. 

I'ccten  radiila  Chemnitz,  Conch.  Cab.,  vii.,  p.  349,  pi.  68,  fig.  651,  1784. 
Lima  squamosa   Lam.,   Syst.   An.  s.  \"ert.,  p.   136,  1801  ;  An.  s.  Vert.,  vi.,  p.   156,   1S19; 
Dall,  Bull.  U.  S.  Nat.  Miis.,  No.  37,  p.  36,  No.  46,   1889. 

Pliocene  of  the  Caloosahatchie  marls,  Florida,  Dall ;  Pleistocene  of  the 
West  Indies ;  recent  on  the  American  coast  from  Sarasota  Bay,  Florida,  to 
Brazil,  and  widely  distributed  in  foreign  seas.     Type  of  the  genus. 

This  shell  seems  rare  in  the  Pliocene.     Only  a  few  small  s[)eciniens  were 

obtained. 

Lima  1  Mantellum)  caloosana  n.  s. 

Pl.ATK  28,  Fk;l'ke  3. 
Pliocene  of  the  Caloosahatchie;    Dall  and  Willco.x. 
Shell   inflated,  oblique,  stjotig,  with   a  large  anterior  gape,  the  posterior 
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margins  not  excavated ;  incremental  lines  strong ;  radial  sculpture  of  about 
forty  rather  sharp,  minutely  nodulous,  narrow  threads,  with  usually  wider  but 
often  somewhat  irregular  interspaces,  sometimes  carr\-ing  a  slender  intercalary 
thread  or  faint  traces  of  radial  striation ;  submargins  almost  free  from  radial 
sculpture,  not  impressed ;  hinge-margin  short,  pit  large,  wide,  with  a  pro- 
jecting lower  margin ;  basal  margin  of  the  valve  rounded,  hardlj'  crenulated 
by  the  sculpture.     Alt.  37,  lat.  35,  diani.  24  mm. 

This  shell  is  much  like  the  recent  L.  injlata  Gmelin,  but  is  constantly 
wider,  less  oblique,  and  dififers  in  minor  details.  It  appears  to  be  one  of  the 
characteristic  species  of  the  Caloosahatchie  marls. 

;.'.s  -. ,.      Lima  (Ctenoides)  scabra  Rom. 
u>iria  MiU'iit  Bom,  Test  Mus.  Vind.,  p.  no,  1780. 
Oslrea  gliwialis  Gmelin,  Syst.  Nat.,  vi.,  p.  3332,  1792.  ex  parh-. 

Lima  aspera  Chemnitz,  Conch.  Cab.,  vii.,  p.  352,  pi.  68,  fig.  652,  17S4.  x 

Ostrea  sagrinata  (Solander  MS.),  Mus.  Calonnianum,  p.  52,  1797. 
Lima  glacialis  Lamarck,  An.  s.  Vert.,  vi.,  p.  157,  1819;   Holmes,  P.-I'l.  Fos.  S.  Car.,  p. 

13,  i860. 
Lima  scabra  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.  120,  1887  ;  Dall,  Tiull.  U.  S.  Nat.  Mus., 
No.  37,  p.  36,  No.  48,  1889. 

Pliocene  of  the  Caloosahatchie,  Monroe  County,  Florida,  Heilprin, 
Willco.x,  and  Dall;  Pleistocene  of  South  Carolina  and  the  West  Indies; 
recent  from  Cape  Hatteras,  North  Carolina,  to  the  island  of  Trinidad,  West 
Indies. 

This  wcll-know'n  species  occurs   in  excellent  condition  in  the  Pliocene 

marls. 

Lima  (Ctenoides)  tenera  Sowcrby. 
f.iiini  tincra  Sby.,   Thes.   Conch.,   p.  84,   No.  2,  pi.  xxi.,  figs.   10,  11,  1847;   Dall,  Bull. 
U.  S.  Nat.  Mus.,  No.  37,  p.  36,  No.  47,  1889. 

Pliocene  of  the  Caloosahatchie,  Monroe  County,  Morida ;  Pleistocene  of 
the  West  Indies;  recent  from  Cedar  Ke_\s,  Florida,  south  to  Barbados,  West 
Indies. 

A  single  valve  of  this  form,  which  is,  perhaps,  little  more  tli.m  a  variety 
of  L.  scabra,  was  obtained  from  the  marls.  | 

Genus  LIM.^A  Bronn,  t-ni.  ; 

J.imi-a  lironn,  Ital.  Tert..  p.  115,  1831.      Ostrea  slrigillala  liroc.  I 

Limnaren  MUnstcr,  Lconh.  u.' Bronn,  Jahrb..  p.  421,  1832. 
Limtnt  Gray,  V.  Z.  S.,  1847,  p.  201. 
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This  ijenus  difTers  from  Livia  by  luuing  on  each  side  of  the  rcsih'uin  a 
number  of  taxodont  teeth  on  the  cardinal  margin. 

LiniEea  solida  n.  s. 
Plate  j;,  Figures  4,  5. 

Oligocene  of  the  Bouden  beds  at  Bowden,  Jamaica;  Henderson  and 
Simpson. 

Shell  minute,  solid,  rounded  triangular,  with  about  twelve  rounded, 
strong,  slightly  granular  radial  ribs,  separated  by  narrower  interspaces 
crossed  by  lines  of  growth ;  submargins  without  radial  sculpture;  hinge-line 
short,  with  a  small  central  pit,  on  each  side  of  which  are  about  eight  teeth  ; 
interior  radially  feebly  grooved,  the  basal  margin  crenulated  by  the  ribs  ; 
shell  moderately  inflated.     Alt.  3.5,  lat.  3.3,  diam.  2.5  mm. 

This  little  shell  is  related  to  the  L.  Bronniana  Dal!  of  the  recent  fauna, 
but  is  distinguished  from  it  by  its  narrower  and  more  .solid  hinge,  with  a  di.s- 
tinctly  smaller  resiliary  pit  and  heavier  and  more  solid  shell. 

Besides  the  species  above  discussed,  the  following  members  of  this  family 
have  been  reported  from  our  Tertiaries. 

From  the  Chickasawan  or  Lignitic  Harris  has  described   /,.  {Maiitciliiiii) 
irkaim,  from  Ozark,  Alabama  (Bull.  Pal.,  i.\.,  p.  43,  pi.  6,  fig.  12,  1S97). 

Gabb  has  described  a  Lima  miiltiradiata  from  the  California  Eocene, 
between  the  Tejon  and  Martinez  groups  at  Lower  Lake,  Lake  County  (Pal. 
Cal,  ii.,  p.  261,  pi.  33,  fig.  loi,  i868),  wiiich  Cooper  also  reports  from  Santiago 
Caiion,  Santa  Anna  Mountains,  Los  Angeles  Count\'. 

From  the  Miocene  of  Costa  Rica  Gabb  described  (Journ.  Acad.  Nat. 
Sci.  Phila.,  2il.  Sen,  viii.,  p.  348,  pi.  45,  fig.  26,  1875)  L.  {Mantclliiin)  papyraccci. 
and  Cooper  cites  the  recent  L.  {^Mantcllitiii)  dchisccns  Conrad,  from  the  Pliocene 
of  Santa  Barbara,  California. 

Superfamily    ANOMIACEA. 

Fa.milv  anomiid.l:. 

In  Epliippiiim  sella  Gmel.,  while  the  ncpionic  shell  is  doubtless  (as  in 
■omid)  essentially  symmetrical  and  without  any  b_\-ssal  notch  or  foramen,  it 
very  early  initiates  one,  with  a  distinct  plug,  and  then  again  discards  it,  so 
that  in  the  adolescent  or  adult  shell  the  traces  of  the  process  arc  frequently 
obliterated.  We  have  in  this  case  the  singularity  of  a  shell  taking  on  a  very 
radical  modification  and  then  reverting  to  what  is,  in  the  main,  its  earlier  con- 
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dition.  The  hinge-margin  in  Ephippiuiii  is  usually  much  worn  and  has  lost 
its  original  characters,  but  sometimes  we  find  them  preserved.  They  com- 
prise an  umbonal  area  covered  "with  a  thin  ligamentary  tissue  and  presenting, 
under  the  umbo,  an  elevated  subtriangular  swelling  recalling  the  deltidium  in 
some  Brachiopods.  The  inner  margins  of  the  cardinal  border  in  the  right 
valve  are,  as  it  were,  detached,  except  at  the  umbonal  end,  and  bent  down- 
ward into  the  cavity  of  the  shell,  carrying  with  them  on  their  external  edges 
a  portion  of  the  ligament  which,  like  the  shelly  crests  upon  which  it  is  seated, 
still  remains  continuous  with  the  original  ligament  and  cardinal  border  under 
the  umbo,  though  in  the  opposite  (left  or  convex)  valve  it  is  mainly  accom- 
modated in  a  pair  of  grooves  corresponding  to  the  crests.  In  addition  to  this, 
the  ligament  senso  stricto,  there  is  also  a  small  and  feeble  resilium  situated  in 
the  angle  between  the  divaricating  crests.  Whether  this  is  caused  by  an 
advance  with  the  growth  of  the  shell  of  the  external  ligament  over  the  angle 
formed  by  the  crests  under  the  umbones,  or  is  an  original  structure,  the 
material  at  my  disposal  is  insufficient  to  decide.  At  all  events,  the  sinus  and 
subsequent  perforation  is  situated  anteriorly  to  the  anterior  of  the  two  choHe 
drophores,  or  crests,  as,  according  to  the  anatomical  structure,  is  inevitable. 

In  Placenta  {P.  placenta  L.),  however,  we  have  a  different  state  of  things. 
Here  the  cardinal  margin  is  so  narrow  that  the  external  ligament,  if  an\',  has  '  |iii 
disappeared  at  an  early  age,  leaving  the  two  unequal  chondrophores  more 
nearly  parallel  than  occurs  in  Ephippiinn  and  not  united  in  an  angle  at  their 
upper  ends.  The  anterior  cardinal  margin  is  compressed  into  a  narrow  wing 
with  a  groove  for  a  byssus,  as  in  some  species  of  Pccten.  The  groove  has 
its  edges  reflected  and  thickened,  and  in  most  cabinet  specimens,  unless  \\ 
eroded,  is  represented  externally  by  a  thread-like  elevated  ray. 

Pododesnius  Philippi  (Wiegm.  Arch.,  1837,  p.  385)  was  founded  on  Placii- 
nanomia  riidis  Brod.  from  Cuba,  a  species  which  differs  from  Monia  Gray  in  t^ 
having  a  small,  solidly  soldered-up  byssal  foramen  and  a  single  muscular 
impression  {^fidc  Philippi) ;  the  latter  character  would  be  true  if  the  impres- 
.sion  were  regarded  as  additional  to  the  byssal  scar,  but  it  is  probable  that 
Philippi  took  the  latter  for  the  adductor  scar  and  did  not  see  the  true  muscu- 
lar impression  at  all.  However,  it  is  likely  that  Monia,  at  best,  can  form  no  -^^ 
more  than  a  section  of  Pododestnus,  which  is  long  prior  to  Gray's  subgenus. 
From  Carolia  to  Pododcsvius  is  a  short  step ;  another  step,  somewhat  shorter, 
brings  us  to  Monia.      ■'"■ 

The  genus  Placnnanonda  Broderip  was  fomuled  on  a  remarkable  and  still 


^ 


FREE    INSTITUTE    OF    SCIENCE 

771 

TERTIARY  FAUNA  OF  FLORIDA  '  ' 


very  rare  shell,  the  P.  Cmningii  of  west  Central  America.  It  Is,  in  some 
respects,  intermediate  between  Epldppiiiiii  and  Monia  Gray,  but  presents 
additional  characteristics  of  its  own. 

The  shell  is  strongly  plicated  with  a  few  folds  ;  is  attached  when  very 
young,  but  may  be  free  in  the  adult  state.  In  the  right  valve  the  cardinal 
margin  is  broad  and  strongly  rugose  with  interlocking  rugosities  of  both 
valves.  Though  deep,  they  are  too  irregular  in  form  to  be  called  teeth.  In 
the  right  valve  two  strong  elevated  crests — the  auricular  crura — meet  above 
at  a  very  acute  angle,  and  are_  received  into  sockets  in  the  opposite  valve, 
separated  by  a  space  bearing  a  strong  median  ridge.  The  ligament  connects 
the  outside  of  the  crests  with  the  sockets,  but  is  continuous  with  a  resilium 
occupying  the  upper  third  of  the  space  between  the  crests.  The  adductor 
leaves  a  large  subcentral,  nearly  circular,  impression  on  both  valves.  The 
byssal  foramen  is  closed  at  an  early  age,  leaving  a  round  scar  between  that  of 
the  adductor  and  the  end  of  the  anterior  crest,  which  scar  is  joined  to  the 
beak  by  a  linear,  solidly  cemented  suture.  The  byssal  muscle  persists  as  an 
accessory  adductor  in  function.  There  is  no  perforation  of  the  shell  nor 
any  necessary  connection  with  external  objects,  in  the  adult  state,  any  more 
than  in  Epliippiitiii  or  Caiolia.  None  of  the  other  genera  of  the  group  exhibit 
the  interlocking  rugose  cardinal  area. 

The  species  by  which  the  genus  Placunaiiomia  is  usually  judged  belong 
to  a  group,  properly  separated  by  Gray  in  1849  (^-  Z.  S.,  p.  121)  under  the 
name  of  Monia,  with  P.  jiiacroscldsma  Deshayes  as  the  type.  In  Monia  there 
is  a  very  large,  partly  shelly,  partly  corneous,  byssal  plug,  embraced  by  the 
right  valve  (but  with  the  suture  always  unsoldered,  though  close  fitting),  by 
which  the  animal  is  attached  at  all  stages  of  its  existence,  unless  in  the  larval 
condition.  There  is  no  cardinal  area,  no  interlocking  teeth  or  rugosities,  or 
paired,  elevated  internal  crests  or  median  internal  resilium  connecting  the 
valves  below  the  chondrophoric  arch. 

In  Monia  iiiacroschisnta  as  compared  with  Placenta  we  have  a  contlition 
more  like  that  of  Pphippiiiin,  but  with  a  large  notch  and  byssal  plug,  while 
the  chondrophoric  margin  is  arched  and  not  angulatcd,  being  represented  by 
a  single  pedunculated  wide  mass  with  a  resilium  under  the  arch.  That  por- 
tion of  the  ligament  attached  to  the  chondrophore  has  become  so  large  and 
massive  that  it  has  sup[)lanted  entirely  the  renmant  on  the  cardinal  margin, 
and  the  latter,  at  least  in  adults,  is  non-existent.  In  the  left  valve  the  margins 
of  the  ligamentary  scar  are  sonietimes  moderately  thickened,  but  the  process 
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has  not  been  carried  so  far  as  to  form  crura.  Coincidently  witli  the  existence 
of  the  enormous  plug  in  this  group,  the  b\'ssal  muscle  lias  been  enlarged 
until  it  exceeds  in  section  the  size  of  the  adductor,  above  which  it  is  inserted 
on  the  surface  of  the  left  valve.  In  Aiioniia  proper  and  yEiiigiiia,  the  other 
features  not  being  greatly  modified,  we  have  the  byssal  muscle  divided  into 
several  bundles,  each  producing  its  separate  scar  on  the  upper  valve. 

In  the  form  of  Carolia,  which  we  are  about  to  describe,  we  have  combined 
with  the  single  chondrophore  of  Monia  the  obsolescent  notch  and  plug,  to- 
gether with  the  simple  adductor  scar  of  Epliippiitiii.  The  sensible  but  narrow 
cardinal  area  of  the  latter  is  represented  by  a  broad  and  conspicuous  maryin. 
The  lateral  edges  of  the  ligamentary  scar  in  the  left  valve  form  narrow 
elevated  crura,  while  the  exterior  is  free  from  tlie  radiating  stri;e  common 
to  all  the  other  forms  and  resembles  that  of  the  smooth  Anomias.  If  the.se 
differences  be  taken  as  sufficient  for  establishing  a  section  of  the  subgenus, 
the  name  WaktiUiiia  will  be  used,  from  Wakulla  County,  Florida,  in  which 
the  type  specimens  were  collected. 

The  synonymy  of  this  group  is  in  an  unsatisfactory  condition.  The 
genus  Placenta  was  first  named  by  Da  Costa  in  his  Conchology  (p.  271, 1776), 
though,  unfortunately,  this  author  not  having  consistently  adopted  in  this 
work  the  IJnnean  nomenclature,  it  is  not  entitletl  to  be  cited  in  synonymy. 
The  name  Placenta  had  been  used  by  Klein  in  1734  to  designate  an  Echino- 
derm,  but  this  author  is  absolutely  without  a  binomial  nomenclature  and  not 
entitled  to  any  consideration  in  discussing  systematic  questions.  Da  Costa's 
name  became  current  among  students  and  was  adopted  in  proper  binomial 
form  by  Retzius  in  his  well-known  dissertation  on  new  genera  of  shells,  pub- 
lished by  his  pupil,  Philli[)son,  at  Lund  in  1788. 

Meanwhile  Linne  had  referred  the  species  to  Anoiiiia  under  the  name  of 
Aiiomia  placenta.  In  an  unpublished  description  of  the  shells  in  the  ducal 
cabinet  of  Portland,  Ur.  Solander  had  proposed  the  name  Placniia  for  the 
same  type,  and  this  was  used  by  Bruguiere  on  the  plates  of  the  unfinished 
Encyc.  Methodique  (174,  175,  1792),  though  with  the  genuine  Placnna  he 
united  certain  species  of  Plicatula.  Solander's  name  was  also  quoted  by 
Humphrey  in  his  Catalogue  of  the  Museum  of  Calonne  (p.  45,  1797),  which 
contained  a  number  of  specimens  derived  from  the  Portland  cabinet.  A  j'ear 
or  two  later  Bolten  revived  the  hitherto  nonbinomial  name  of  Ip/iippniiii 
employed  by  Chemnitz  to.  designate  (Conch.  Cab.,  viii.,  p.  116,  1785)  the 
saddle-oyster, — he   included    that  as  well  as  Anouiia  placenta  in    his  genus 
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(Mus.  Boltenianiim,  p.  i66,  1798), — while  in  1799  Lamarck  (Prodrome,  p.  82) 
adopted  Solander's  name  with  the  original  type.  In  1817  Schumacher  used 
Retzius's  name  and  correctly  placed  Placuna  in  its  synonymy.  Since  that 
time,  however,  as  was  natural,  the  name  adopted  by  Lamarck  has  had  the 
wider  currency,  perhaps  partly  on  account  of  the  erroneous  statement  by 
Herrmannsen  (Ind.  Gen.  Mai.,  ii.,  p.  277)  that  Chemnitz  refers  to  Solander's 
manuscript  name  in  the  volume  of  the  Conchylien  Cabinet  published  in  1785, 
three  years  before  Retzius  gave  Da  Costa's  name  a  binomial  standing.  A 
careful  search  of  Chemnitz  in  the  place  indicated  shows  no  reference  what- 
ever to  Solander  or  his  name,  as  has  already  been  pointed  out  by  Deshayes. 
In  1848  Gra)-  enumerated  the  species  of  Placenta  Retz.  (P.  Z.  S.,  1848,  p. 
1 14)  and  divided  the  genus  into  two  sections  or  subgenera,  i,  Piaccn/a  s.  s., 
typified  by  P.  placcnla  Lin.,  and  2,  Epiuppiimi  (Chemn.),  after  Bolten  (+  Sci- 
laiia  Link,  1807),  comprising  the  saddle-oysters.  The  name  Ephippiitm 
(Bolten)  antedates  by  four  years  its  use  in  Entomology,  even  if  we  do  not 
go  back  to  the  non-binomial  Chemnitz,  and  though  part  of  the  species  were 
referable  to  Placenta  Retz.,  the  remainder,  belonging  to  an  unnamed  group, 
were  entitled  to  retain  Bolten's  name.  If  Bolten's  name  had  been  entirely 
new  the  absence  of  a  diagnosis  might  militate  against  its  acceptance,  but  as 
it  is  really  a  revival  of  a  well-known  but  not  binomially  established  name, 
with  proper  references  to  Chemnitz's  and  other  figures  and  to  Gmelin's  syn- 
onymes,  while  there  can  be  no  possible  doubt  as  to  the  species  included,  it 
would  seem  that  no  question  need  arise  on  this  account. 

In  1864  Deshayes  referred  a  problematical  fossil  (^Placuna  solida  Desh.) 
to  this  group  under  the  name  of  Hcniiplicatiila,  for  which  in  1886  Fischer 
proposed  the  emended  form  of  Sciniplicatula.  Its  true  relations  can  only  be 
determined  by  a  more  critical  examination  than  it  seems  yet  to  have  received. 

In  1867  Conrad  tiescribed  a  genus  Paranoinia,  from  the  Ripley  group 
(Upper  Cretaceous)  of  Alabama,  to  which  he  referred  his  Placiinanomia 
Saffordi  (Journ.  Acad.  Nat.  Sci ,  2d  Ser.,  i\.,  p.  290,  pi.  46,  fig.  21)  and  the 
Placuna  scabra  of  Moiton.  The  typical  species  is  ill  preserved,  and  the  beaks 
almost  always  wanting,  but,  from  the  examination  of  a  large  number  of  speci- 
mens, it  seems  probable  that  the  genus  resembles  Monia  in  its  e.xternal  char- 
acters ;  the  presence  of  a  triangular  chondrophore  recalls  Anoniia,  but  there 
is  not  sufficient  evidence  of  a  permanent  foramen,  the  mu.scular  impressions 
are  not  preserved,  and  there  is  in  the  righfValve,- associated  with  the  single 
chondrophore,  a  pair  of  low,  narrow  crests,  recalling  those  of  Placenta,  but 
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obviously  of  different  function.  The  genus  is  a  puzzle  and  cannot  as  yet  be 
safely  united  with  any  other.  Diploschiza-  Conrad,  however,  appears  to  Ik- 
founded  on  a  broken  \-alve  of  an  ordinary  Anoniia.  It  is  im[)racticable  to 
attempt  here  a  revision  or  discussion  of  the  names  which  ha\c  been  applied 
to  exotic  fossils  apparently  related  to  this  group,  as  the  material  is  wanting, 
and  few  of  them  have  been  intelligently  studied  in  the  light  of  the  anatomical 
relations  of  the  recent  forms. 

In  1870  Stoliczka  (Cret.  Pelec.  India,  p.  451),  misled  by  an  imperfect 
knowledge  of  its  synonymic  status,  proposed  for  Rpliippiiim  (Bolt.)  Gray  the 
name  Placuticma,  which  falls  into  synonymy. 

It  seems  to  the  writer  that  the  absence  of  any  foramen  and  the  perma- 
nently bj-ssiferous  habit  of  Placenta  gencrically  distinguish  it  from  ail  tiie 
foraminifcrous  Aiioiiiiici<c.  Its  arenaceous  habitat  is  also  different  from  all  tiic 
rest. 

Placunanomia  as  typified  by  P.  Cnnnngii  seems  also  a  good  genus. 

The  list,  omitting  doubtful  forms  and  unstudied  exotics,  will  stand  about 
as  follows : 

1.  Byssal  scars  absent  or  obsolete. 

Genus  Placetita.     Type  /-".  orbicularis  Retzius. 
Genus  F.phippiuiii.     Type  E.  sella  Gmclin. 
Genus  Carolia.     Type  C.  placuiwidcs  Cantraine. 
Section  Wakullina.     Type  C.  floridana  Dall. 

2.  A  single  conspicuous  byssal  scar  on  the  disk. 

A.  Adult  foramen  closed  ;  hinge  armate. 
Genus  Placunaitoinia.     Type  /-*.  Cuiningii  Broderip. 

B.  Adult  foramen  small ;  hinge  unarmed. 
Genus  l^dodesinus.     Type  P.  rudis  Broderip. 

C   Adult  foramen  large ;  hinge  unarmed. 
Section  Moiiia.     Tj'pe  /''.  iiiacroschisina  Deshayes. 

3.  Two  byssal  scars  on  the  disk  ;  hinge  unarmed ;  foramen  open. 

A.  Main  byssal  scar  largest;  foramen  ample. 
Genus  Anomia.     Type  //.  cphippiuiit  Linnc. 

B.  Adductor  scar  larger  than  those  of  the  byssus  ;  foramen  small. 
?  Section  Palro.     Type  A.  clyros  Gray. 

C.  Main  jjy.ssal-scar  distant  from  the  two  others. 
Sectitjn  .  linigma.     Type  A.  lenigniuiica  Jonas. 
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In  aJdition  to  the  major  and  minor  bys.sal  scars  on  the  disk,  there  is  a 
small  semilunar  scar  near  the  rcsiliary  pit,  due  to  a  branch  of  the  byssal 
muscular  system.  The  "  P/itcu/ia  papyracca','  of  which  the  ncpionic  foramen 
is  figured  by  Fischer  (Man.  Conch.,  p.  953,  fig.  701),  belongs  to  the  genus 
Ephippiuiii.  The  d\naniic  relation  between  the  size  and  position  of  the  byssal 
foramen  and  the  byssal  scars  is  sufficiently  obvious.  The  only  American 
fossil  referred  to  l^'lactina, — P.  scabra  Morton, — as  already  indicated,  belongs 
to  the  Cretaceous,  and  is  placed  by  Conrad  in  his  genus  Paranoinia . 

Genus   CAROLIA   CaiilniiiK'. 
( \irolia  Cantraine,  liull.  Acad.  Sci.  Briix.,  1S3S,  p.  1  1  i.    Type  C.  placunoides  Cantrainc  ; 

Fischer,  J.  de  Conchyl.,  xxviii.,  p.  345.  jil.  xii..  1880  :  Man.,  p.  932,  fig.  700,  pi.  xvi., 

fig.  7,  1886.     Lower  Eocene  of  Egypt. 
Ht-miplacKiia  (Sby.    MS.)  Gray,    P.    Z.   S.,    1849,    p.    123.     Type    H.    Rozicri   Sby.     Cf. 

Rozicre  in  Descr.  de  I'Egypte,  Mineralogie,  pi.  xi.,  fig.  6. 

Shell  thin,  nacreous,  with  radiating  stria;,  the  right  valve  flattened;  resilium 
rounded-triangular,  internal,  large,  attached  in  the  right  valve  to  a  pedunculate 
chondrophore  seated  on  the  anal  side  of  the  umbo  and  extended  adoraily  so 
as  to  bring  the  middle  of  the  resilium  in  the  median  line  of  the  valve;  in  the 
left  valve  the  resilium  is  attached  in  the  cavity  of  the  umbo,  leaving  a  broad, 
fin-shaped,  thickened  scar  of  attachment,  of  which  the  anterior  and  posterior 
margins  are  elevated  into  diverging  lamelke.  In  the  young  stage  the  right 
\alve  is  perforate  for  the  p^fssage  of  a  byssus  or  bxssal  plug,  which  gradually 
atrophies,  so  that  in  the  full-grown  shell  the  sinus  and  perforation  are  closed 
with  shelly  matter  and  so  overshadowed  by  the  heavy  chondrophore  as  to  be 
hardly  perceptible  even  as  a  scar.  It  should  be  observed  that  the  attachment 
of  the  resilium  is  wholly  posterior,  and  not  the  result  of  the  merging  of  an 
anterior  and  posterior  chondrophore.  The  scar  of  the  adductor  in  each  vahe 
i-  single,  orbicular,  and  nearly  central,  with  two  very  minute  accessory  pedal 
■  r  byssal  muscular  scars  above  it  in  the  left  valve. 

This  genus  has  been  discussed  by  Gray  and  Fischer,  the  latter  giving 
some  instructive  figures  of  the  gradual  obliteration  of  the  sinus  and  of  the 
analogous  early  sinus  in  l-.pliippmin  papyraccnvi. 

For  a  fine  specimen  of  the  Carolia  figured  by  Roziere  in  Savigny's 
Egypte  I  am  indebted  to  Lieutenant  S.  M.  Ackley,  U.  S.  N.,  who  obtained  it 
from  the  Eocene  Tertiary  bed  underlying  the  desert,  about  five  miles  west 
from  the  bed  of  the  ancient  I-aJce  Moeris,  in  the  Fayoum.     It  measures  thir- 


TRANSACTIONS    OF   WAGNER 
TERTIARY  FAUNA   OF  FLORIDA 


teen  by  fifteen  centimetres,  being  somewhat  wider  than  hiijli.  The  chondro- 
phore  is  almost  sessile,  so  short  is  the  peduncle ;  the  scar  of  the  bj'ssal 
foramen  is  very  distinct,  about  two  millimetres  in  diameter  and  ten  millimetres 
below  the  base  of  the  chondrophore.  So  small  is  the  play  of  the  valves  that 
the  cardinal  border,  scnso  stiicio,  has  ceased  to  exist,  and  the  convex  valve  has 
that  margin  flattened  and  produced  dorsally,  taking  on  a  patelliforin  character. 
The  elevated  lateral  margins  of  the  ligamentary  scar  are  clearly  of  d)  naniic 
origin  and  not  developed  crura. 

A  singular  fact  is  that  the  convex  valve  retains  several  of  the  sessile 
plugs  of  a  large  Anouiia  and  adherent  portions  of  their  valves. 

This  species  has  no  cardinal  area,  the  surface  is  radiatcl)'  striate  and  of 
that  talcose  aspect  proper  to  Placenta  and  P.phippiuvi ;  the  distal  portion  of 
the  chondrophore  bears  traces  of  a  reflexed  lamina  like  that  we  figure  for  our 
Floridian  form  (pi.  24,  fig.  G/*).  This  character  again  is  obviously  dynamic, 
and  is  probably  absent  in  young  and  jierhaps  some  adult  specimens. 


Carolia  (Carolia)  jamaicensis  11.  s. 

Pl.ATK    -^l,    I'lCURE   21. 

Eocene  (?)  of  the  Cambridge  beds,  Cambridge,  Jamaica ;  R.  T.  Hill. 

Shell  of  moderate  size  and  irregular  growth,  extremely  compressed,  thin, 
normally  suborbicular;  upper  valve  slightly  convex,  with  inconspicuous  beak 
and  no  clearly  defined  cardinal  area;  surface  of  both  valves  covered  with 
fine,  vermicular,  close-set  radial  stria:  and  threads ;  lower  valve  flat,  the  fora- 
men indicated  by  a  small  tubercle  which  in  the  course  of  growth  comes  to 
lie  almost  directly  under  the  wide,  little-elevated  chondrophore ;  adductor 
scar  subcentral,  rounded ;  shell  silveiy,  subnacreous.  Alt.  of  portion  figured 
(broken)  40,  lat.  47,  diam.  5  mm. 

These  shells  were  found  mixed  in  with  the  remains  of  Ihrnr/lia  and 
Rudistes  of  several  species  which  appear  to  be  standing  in  the  limestone 
in  the  position  in  which  they  grew,  in  what  Professor  Hill  calls  the  Cambridge 
formation  and  refers  to  the  Upper  Cretaceous.  Considering  the  relations  of 
the  genus,  I  cannot  regard  the  Carolia  as  Cretaceous,  and  prefer  to  look  at 
it  as  cither  a  subsequent  deposition,  or  as  possibly  having  grown  upon 
previously  fossilized  Cretaceous  Rudistes  upon  which  an  I"loccnc  sea  had 
encroached.  This  view  -is  .supported  by  the  presence  of  other  fossils  of 
unmistakably  Eocene  facies  in  the  limestone  in  which  the  Carolia  occurs. 
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Carolia  (.WakuUinai  floridana  Dall. 
Plate  24,  Figures  5,  6,  (>b,  7,  7/;. 
C.  (U'iUu//iiM)J/oiu/aiiii  Dall,  Proc.  U.  S.  Nat.  Mus.,  xviii.,  p.  21,  1895. 

From  the  Oligocene  of  Florida  in  the  Sopchoppy  limestone  on  the 
banks  of  Deep  Creek  near  the  Sopchoppy  River,  Section  13,  Township  4, 
Range  3,  Wakulla  Count}-,  Florida  ;  collected  by  L.  C.  Johnson,  of  the  United 
States  Geological  Survey;  also  in  the  "  Fuller's  earth"  bed  by  Dr.  D.  T.  Day, 
at  Quincy,  Florida. 

Shell  thin,  not  sculptured,  nacreous,  suborbicular,  and  adherent,  some- 
what irregular;  light  valve  flattened  or  concave,  especially  at  the  umbo  ;  left 
valve  conve.v  with  a  moderately  prominent  umbo  near  the  cardinal  margin  ; 
hinge-margin  variable,  but  always  with  a  transverse  flattish  area  arched  in  the 
middle  over  the  attachment  of  the  internal  ligament ;  exterior  irregularly  im- 
bricated by  the  scaly  nacreous  layers ;  interior  smooth,  with  a  large  subcentral 
nearly  orbicular  adductor  scar;  right  valve  with  the  minute  sealed  byssal 
foramen  under  the  middle  of  the  chondrophore  connected  by  a  soldered 
linear  suture  with  the  upper  anterior  margin  of  the  valve;  chondrophore 
rounded  triangular,  broad,  radiately  rugose  above,  recurved  as  a  thin  lamina 
from  the  umbo  in  fully  adult  specimens  (see  figure),  rather  closely  sessile  and 
fitting  into  the  umbonal  cavity  of  the  opposite  or  convex  valve;  left  valve 
with  the  ligamentaiy  attachment  broadly  triangular,  marginated  by  a  thin 
.lamellar  deposit  of  shell  substance  on  each  side  and  arched  over  by  the 
elevated  portion  of  the  cardinal  area.  There  is  no  trace  of  a  scar  correspond- 
ing to  the  byssal  muscle  of  youth  in  adult  specimens.  Antero-po.sterior 
liameter  110,  dorso-ventral  height  1 10,  maximum  thickness  of  the  closed 
\  alves  9  mm. 

This  fine  shell,  curiously  enough,  is,  so  far  as  known,  the  only  species 
in  the  Sopchojjpy  limestone  which  retains  its  shell-structure,  all  the  other 
inoUusks,  so  far  as  observed,  being  represented  only  by  their  impressions  in 
the  soft  limestone.  It  is  interesting  to  find  an  Egyptian  type  in  our  southern 
fauna,  thougii  the  only  relation  between  them  is,  in  the  writer's  opinion,  that 
which  l)oth  bear  to  the  Aiuniiiida  which  preceded  them,  and  the  analogous 
recent  forms  which  have  succeeded  to  them.  The  characters  upon  which 
Carolia  is  based  are  purely  dynamic  and  might  be  expected  to  occur  in  a  long 
succession  of  Anoiniid(.e  of  any  region,  the  several  Carolias  having  no  genetic 
connection  with  each  other,  as  such,  any  niorc  than  the  Oregonian  Batissa 
has  with  those  of  other  continents  now  living. 
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Genus  PLACUNANOMIA  Broderip. 
Placunanomia  Biod.,  P.  Z.  S.,  1S32,  p.  28.     Type  P.  Cumingii  IJrod. 
/y/jfy/wrtw/Vr  Swainson,  Malac,  p.  390,  1840;  Gray.,  P.  Z.  S.,  1849,  p.  120. 

Placunanomia  plicata  Tuomey  and  Holmes. 
P.  plicata  T.  and  H.,  Pleioc.  Fos.  S.  Car.,  p.  19,  pi.  6,  figs.  4-6,  1855. 

Newer  Miocene  of  Duplin  County,  Nortli  Carolina,  at  the  Natural  Well, 
Burns  ;  and  at  Smith's  on  Goose  Creek,  South  Carolina,  Tuomey  and  Holmes ; 
living  in  Charleston  Harbor,  South  Carolina?  Ravenel. 

Tuomey  and  Holmes  state  that  Dr.  Ravenel  had  in  his  collection  a 
recent  specimen  of  this  species  obtained  from  Charleston  Harbor,  but  the 
absence  of  any  confirmatory  evidence  for  more  than  forty  years  leaves  the 
accuracy  of  this  determination  in  doubt.  The  fossil  much  resembles  P. 
Cumingii,  but  is  less  deeply  plicated,  more  delicate,  with  the  rugosities  of  the 
cardinal  border  more  feeble,  and  the  byssal  scar  nearly  equal  in  size  to  that 
of  the  adductor,  in  the  right  valve,  while  in  P.  Cinniiigii  the  adductor  scar  is 
conspicuously  the  larger  of  the  two.  If  the  present  species  be  extinct,  as 
seems  likely,  it  is  one  of  several  instances  where  peculiar  forms  which  were 
common  to  both  coasts  of  America  before  the  Pliocene  survive  the  separation 
of  the  two  oceans  only  on  the  Pacific  side,  a  result  which  I  believe  to  be  due 
to  the  much  steeper  slope  of  the  Pacific  shores,  which  enabled  many  species 
of  moUusks  or  their  embryos  to  migrate  seaward  as  the  land  rose  and  thus 
survive  the  change,  while  the  more  level  margin  of  the  Atlantic  resulted  in 
the  total  desiccation  of  a  wide  strip  of  sea-bottom  in  a  relatively  short  space 
of  time,  thus  exterminating  a  large  proportion  of  the  less  active  littoral  fauna 
simultaneously  over  the  whole  of  the  elevated  border  of  the  coast. 

Conrad  has  briefly  described  (Kerr,  Geol.  Rep.  N.  Car.,  App.,  p.  19,  1875) 
an  unfigured  Miocene  species  from  North  Carolina  under  the  name  of  P. 
fragosa.     The  type  is  lost  and  the  generic  place  of  the  species  is  doubtful. 

Placunanomia  lithobleta  n.  s. 

Rare  in  the  Oligocene  of  liowdcn,  Jamaica;   Henderson  and  .Simpson. 

Shell  resembling  /'.  plicata,  but  flatter;   not  plicate,  but  gently  waved     | 
distally ;  surface  radially  sculptured  with  minute,  almost  microscopic,  threads, 
which  are  frequently  interrupted,  when  the  termination  of  the  pro.ximal  part 
of  the  thread  is  swollen,  resembling  a  minute  head  or  pustule;  interior  re- 
sembling/^. ///frt/a,  but  the  hinge  weaker,  tiie  amorphous  irregularities  con- 
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fined  to  a  very  small  space  near  the  umbo,  and  inconspicuous  ;  crura  of  the  lower 
valve  small,  formintj  an  acute  angle,  well  elevated,  the  socket  for  their  recep- 
tion on  the  opposite  valve  shallow.  Alt.  about  50,  lat.  50,  diam.  about  8  mm. 
This  form  is  distinguishable  at  once  from  the  Pliocene  and  recent  species 
by  its  peculiar  surface  sculpture. 

Genus  PODODESMUS  Philippi. 
Pododfsmus  Phil.,  Wiegm.  Archiv.,   i.,   p.   3S5,    1837;   Haiulb.  dcr  Concli.,  p.  380,   1S53. 

Type  P.  decipicns  Phil.  ^=  P.  rudis  LSrod. 
'  Tcdinia  Gray,  P.  Z.  S.,  1851,  p.  197  ;  Cpr.,  Maz.  Cat.,  p.  165,   1857. 
Placuttanomia  pars,  Broderip,  Gray,  Carpenter,  Reeve,  et  al. 

Pododesmus  i-udis  Broderip. 
P/aaiitanomiii  rudis  V>rod..,  V.  Z.  S.,  1S34.  ]).  2;   Reeve,  Conch.  Icon.,  pi.  i,  fig.  2,  1859. 
Pododtsimis  decipiens  Phil.,  Wiegm.  Archiv.,  i.,  p.  387,  pi.  9,  fig.   I,   1837. 
Plaiunanomia  echinahi  Bred.,  /.  c;  Reeve,  Conch.  Icon.,  pi.  i,  fig.   i,   1859. 
I'lacunanomia  ahiiormalis  Gray,  P.  Z.  S.,   1849,  p.  121  ;   Reeve,  Conch.  Icon.,  pi.  3,  fig. 

1 4  a-h. 
Placunanomia  {^Pododesiiuts)  rmlis  Gra)',  P.  Z.  S.,  1849,  p.  120. 
Plactinanmnia  Harfordi  "R^^vc,  Conch.  Icon.,  pi.  2,  figs.  Za,  Sfi,  i&^'j. 
' Phuuiianomia  Gmildii'R.teve,  pp.  rif.,  pi.  3,  fig.  \oa,  b,  1859. 

?  Chipola  Oligocene  of  the  Chipola  River,  Florida;  Dall.  Recent  from 
Cedar  Keys,  Florida,  through  the  West  Indies,  and  south  to  the  mouth  of  the 
La  Plata  River,  South  America. 

This  shell  resembles  Ai/oiiiia  aculcata  externally,  from  which  it  is  dis- 
tinguished by  its  small,  often  obsolete,  byssal  foramen,  and  by  having  only 
two  muscular  impressions, — one  large  and  conspicuous,  which  is  the  mark  of 
the  modified  byssal  muscle,  and  another  below  it,  smaller  and  hardly  distin- 
guishable on  a  fresh  polished  specimen,  which  is  due  to  the  adductor.  It  is 
likelj-  that  the  Chipola  species  is  distinct  and  could  be  properly  characterized 
when  adult,  but  the  two  upper  valves  obtained  are  quite  young,  and  offer 
absolutely  no  characters  by  which  they  can  be  differentiated  from  /'.  rudis  of 
the  same  size.  I  have  therefore  thought  it  best  to  refer  the  form  to  /'.  ritdis 
until  more  material  is  available.  The  relativt-  position  of  the  scars  in  the 
.\iii>iinui(C  changes  with  age. 

Pododesmus  scopelus  n.  s. 
Plate  jo,  Figukk  8. 

Uppermost  Oligocene  of  the  Alum  Bltifif  beds,  at  Rock  Hlufl^  Chatta- 
hoochee Ri\er,  Florida ;  Dall. 
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Shell  large,  irregular,  talcing  the  form  of  the  object  to  which  it  adheres, 
the  upper  valve  con\cx,  with  rutle,  irregular  radial  threads  or  uncciual  riblets, 
close-set  and  frequently  broken  up  so  as  to  appear  vermicular;  interior 
smooth,  with  two  muscular  impressions  rather  feebly  impressed,  the  site  of 
the  resilium  deeply -impressed  and  extending  behind  the  cardinal  margin; 
attached  valve  concave,  irregular,  the  foramen  small  and  elongate,  probably 
eventually  closed,  the  chondrophore  projecting  partly  over  it  in  our  specimens ; 
space  between  the  valves  very  small.     Alt.  44,  lat.  58,  diam.  7  mm. 

This  species  is  one  of  the  few  characteristic  fossils  which  arc  preserved 
at  Rock  Rhiff,  and  has  not  occurred  at  Oak  Grove  or  Alum  Bluff  in  the  same 
horizon,  which  may  be  explained  by  the  fact  that  the  bed  at  Rock  Bluff  is  an 
old  oyster  reef,  in  which  only  Ostrca,  Turritclla,  the  present  species,  and  frag- 
ments of  Pccten  and  Balamis  are  preserved.  The  matrix  is  ill  adapted  to 
conserve  fossils  in  their  perfection,  and  the  specimens  of  Pododcs'ims  arc  very 
irregular  and  mostly  shattcrctl  by  internal  movements  of  the  marl. 

Section  Monia  Gray. 

Pododesmus  (Monia)  macroschisma  Desliayes. 

Anomia  macroschisma  Dcsh.,  Rev.  Zool.   Soc.   Ciivicrienne,  p.  359,    1S39  ;  Mag.   Zool., 

1841,  pi.   34;  Middendorf,  Ueitr.   Mai.  Ross.,  iii.,  p.  6,  1849;   Phil,,  .\l)l)ild.   bcschr. 

Conch.,  p.  132,  pi.  I,  fig.  4,  1850. 
Placunanomia  macroschisma  Gray,   P.  '/..  S.,   1849,   p.    121  ;    Cat.  Anoni.   I'.rit.  Miis.,   p. 

12,  1850;  Cpr.,  Rep.  Brit.  As.,  1863,  p.  646. 
Placunanomia  cepio  Gray,  P.  Z.  S.,    1849,  p.    121  ;  Cat.  Anom.   Brit.  .Miis.,   p.  11,  1S50; 

Reeve,  Conch.  Icon.,  pi.  3,  fig.  12,  1859. 
Placunanomia  alopc  (.3T9.y,  op.  cit.,  p.  122,   1849;   Reeve,  Conch,  hon.,  ]>1.  3,  fij;.   Tl. 

Upper  Miocene  of  Sooke,  Vancouver  Island,  C.  I"".  Ncwcombc ;  Plio- 
cene of  San  Diego,  California,  Hemphill;  Pleistocene  of  California,  Oregon, 
and  Alaska,  Dall ;  recent  from  North  Ja])an  to  Kamchatka,  the  Aleutian 
district  and  southeastern  Alaskan  coasts  south  to  Lower  California  in  shallow 
water. 

This  species  is  abundant  in  the  Pleistocene  and  occurs  in  the  Califurnian 
Pliocene  of  the  San  Diego  well.  It  is  a  very  large,  solid,  and  characteristic 
species.  Carpenter  referred  a  fossil  of  the  Carrizo  Creek  Miocene,  Aniuma 
subcostata,  to  this  .species,  but  the  suhcostala  is  a  true  Anomia.  It  is  possible 
that  Placiinanoviia  inornata  Gabb,  referred  b\-  him  to  the  Cretaceous  and  by 
Conrad  to  the  Tcjon  Eocene,  may  belong  in  this  section,  and  it  even  greatly 
resembles  this  species  externally  (cf.  Pal.  Cal.,  p.  217,  pi.  32,  figs.  288,  288  a, 
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1868).  Placnnanomia  fragosa  Conrad,  from  North  Carolina,  from  the  descrip- 
tion may  be  referred  to  this  group,  but  in  tiic  absence  of  any  type  or  figure, 
or  even  any  exact  locality  for  the  species,  it  is  impossible  to  be  certain.  An 
unnamed  species  of  the  Chick-asawan  (Harris,  ]?ull.  Pal.  No.  9,  p.  42,  pi.  6, 
fiL^.  10),  if  the  scars  are  completcl)-  figured,  should  l)clong  in  this  grou[). 

Genus   ANOMIA    (I.innt;/    Miilk-r. 
inia  (pars)  Linnc.  Syst.  Nat.,  Kd.  x.,  p.  700,   1758. 

mia  Miillcr,  Prodr.  Zool.  ])an.,  pp.  x\.\.,  248,   1776;   Rctziiis,  Diss.,  p.  9,   1788. 
'lion  +  Echionoderma  Poll,  Test.  Utr.  Sicil.,  i.,  p.  34,  and  ii.,  p.  255,  1791. 
•  , pa  (Hvvass)  Humphrey,  Mus.  Calon.,  p.  45,  1797. 

rnicstellaV>o\\x.x\,  Mus.  Boltenianum,  p.   193,   1798;   Ed.  ii.,  p.   134,   1819. 
Attomya  Agassiz,  Monies  des  Moll.,  i.,  p.  23,   1839. 
DiploscJiizii  Conrad,  Am.  Journ.  Conch.,  ii.,  pp.  77,   105.  1866. 

NmI  Anomia   Da  Costa,   Elem.   Conch.,  p.   293,  pi.    vi.,  figs.  3,   10,   1776;   nor  of  P.olten. 
Mus.  Rolt.,  p.  134,  1798  (Brachiopoda). 

The  fossil  species  of  this  group  are  very  difficult  things  to  study,  since 
the  lower  vah'e  is  seldom  preserved  and  the  muscular  impressions  can  seldom 
be  made  out.  I  shall  therefore  refrain  from  consolidating  doubtful  species  in 
the  absence  of  a  sufficiency  of  material  for  thorough  study.  To  the  natural 
difficulties  is  added  that  due  to  the  fact  that  the  sculpture  in  this  genus  is 
very  variable  in  perfectly  normal  specimens  and  is  further  complicated  by  the 
differences  of  form  and  surface  due  to  the  object  upon  which  they  are  sessile. 
I  have  satisfied  myself  by  the  examination  of  a  large  number  of  recent  speci- 
mens belonging  to  a  single  species  from  a  single  locality  that  the  relative 
positions  of  the  adductor  and  byssal  scars  on  the  left  valve  are  not  constant  in 
the  same  individual  at  all  ages,  and  consequently  that  small  differences  of  this 
kind  cannot  safely  be  used  as  .specific  distinctions.  The  best  character  seems 
to  be  the  more  minute  surface  .sculpture  when  fully  developed  in  normal 
specimens. 

Anomia  lisbonensis   .\ldri(  h. 
Anomia  ephippioidis  Gabb,  var.  lislipnenais  .WAw,  Hull.  (Icol.  Sur\-.  Ala.,  i.,  p.  41,  pi.  4. 
fig.  6,  1886. 

Claibornian  Eocene  at  Lisbon  Bluff,  Alabama,  Aldrich  ;  and  in  similar 
horizons  in  Webster  and  Bienville  Parishes  and  near  Nachitoches  and  Mt. 
Lebanon  in  Louisiana,  Vaughan  ;  near  VVheclock  and  in  Ix-e  County,  Texas, 
Singley  and  Johnson. 

This  is  a  normally  smooth,  large  species,  witii  radiating  bands  of  color  on 
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a  ligliter  ground.      It    is  clearly  distinct    from   the  species  to  which  it  was 
originally  referred  as  a  variety. 

Anomia  ephippioides  Gabb. 
Anomia  L'phippioidcs  Gabb,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  iv.,  p.  38S,  pi.  67,  fig. 
59,  i860. 

Claibornian  Eocene  of  Texas,  Gabb ;  near  Laredo  and  VVheelock,  Texas, 
Johnson  and  Singley. 

This  species  was  original!}'  very  imperfectly  described  and  figured  from 
worn  specimens.  The  chief  specific  character  is  not  alluded  to.  The  young 
when  in  perfect  condition  are  covered  with  minute  pustules;  as  the  shell 
approaches  maturity  these  elongate  and  become  close-set,  rather  coarse 
threads,  separated  by  narrower  grooves.  In  perfect  condition  it  cannot  be 
mistaken  for  any  other  American  species.  This  sculpture,  it  should  be  clearly 
understood,  is  normal  to  the  species  and  entirely  independent  of  irregularities 
due  to  sitits. 

Anomia  Rufflni  Conrad. 
Anomia  Kiijpni  Com.,  Proc.  Acad.  Nat.  Sci.  Phila.,  i.,  p.  323,   1S43;   Medial  Tert.  Fos.,   i 

p.  74,  pi.  42,  fig.  6,   1845  ;   S.  I.  Checkl.  Eoc.  Fos.,  p.  3,   i856. 
Anomia  il/rG'/r/ Clark,  Bull.  U.  S.  Geol.  Surv.,  No.  141,  p.  86,  pi.  34,  lig.  5,7-/),   1S95. 

Eocene,   Waterloo,   Pamunkey   River,   New    Kent   County,  Virginia,   E.  ^ 
RufiFin  ;   Hanover  County,  Virginia,  and  various  localities  in  Maryland,  Clark 
and  Whitfield.     (Miocene  of  ?) 

Specimens  collected  by  Rufifin,  in  the  National  Museum,  from  Shell  1 
Bank  and  Waterloo,  leave  little  doubt  that  Clark's  species,  from  the  same 
region,  is  identical  with  that  of  Conrad.  The  characteristics  of  the  species 
are  its  large  size  and  the  irregular  fluting  of  the  shell,  especially  near  the 
margins.  The  muscular  scars  are  usually  difificult  to  make  out,  but  the 
species  is  an  Anomia  and  not  a  Pododcsmus,  as  might  be  suspected  from 
Clark's  figure.  The  species  is  not  found  in  the  Caloosahatchie  beds,  though 
included  by  an  error  of  identification  in  Ileiiprin's  list. 

The  other  Eocene  species  referred  to  in  the  literature,  but  which  I  have 
not  identified,  arc  Anomia  jut^osa  Conrad  (Proc.  Acad.  Nat.  Sci.  Phila.,  i.,  p. 
310,  1843;  iii.,  p.  22,  pi.  I,  fig.  15)  from  the  Jacksonian  of  South  Carolina, — 
a  species  of  which  neither  the  description  nor  the  figure  affords  sufficient  , 
information  to  enable  one  to  identify  it, — and  yJ.  navicclloides  Aldrich  (Nautilus,  ; 
xi.,  p.  97,  Jan.,  1898)  from  the  Wood's  Bluff  horizon  at  Choctaw  Corner, 
Alabama,  which  is  still  unfigured. 


FREE    INSTITUTE    OF    SCIENCE 

7^3 


TERTIARY  FAUNA   OF  FLORIDA 


Anoniia  microgrammata  n.  s. 
Plate  35,  Figure  ii. 

Oligocene  of  the  Chipola  beds  at  the  Chipola  River  and  the  lower  bed  at 
Alum  Bluff,  Florida ;  also  at  Ballast  Point,  Tampa  Bay,  Dall,  Burns,  and 
VVillcox ;  and  at  Bowden,  Jamaica,  Henderson  and  Simpson. 

Shell  small,  irregular,  characterized  by  a  fine,  almost  microscopic,  close- 
set  radial  striation  covering  the  whole  surface  and  flaring  away  from  the 
medial  line  of  the  valve  in  a  somewhat  wavy  manner ;  the  two  lower  scars  on 
the  left  valve  arc  subequal  and  side  by  side,  the  major  byssal  scar  larger,  oppo- 
site the  medial  line  between  them  ;  the  beak  of  the  left  valve  is  some  distance 
within  the  margin,  and  the  surface  where  worn  appears  smooth  ;  the  striation 
is  only  visible  under  a  lens  in  most  cases.     Alt.  17,  lat.  25  mm. 

This  species  is  recognizable  by  its  fine,  almost  divaricate  striation,  which 
does  not  break  into  pustules  near  the  beaks,  as  in  the  larger  and  more 
coarsely  sculptured  A.  cphippioidcs. 

The  specimens  from  Bowden  have  a  still  finer  and  often  partially  obsolete 
striation.     They  form  the  variety  vidccisa  (Guppy,  MS.). 

Anomia  floridana  n.  s. 
Plate  35,  F'igure  7. 

Oligocene  of  Oak  Grove,  Santa  Rosa  County,  Florida;  Burns. 

Shell  of  moderate  size,  usually  rather  convex,  the  surface  irregular,  obso- 
letely  microscopically  radially  striated,  more  or  less  irregularly  feebly  pustular 
and  with  obsolete,  broken,  feeble  radial  plications;  the  minor  byssal  scar  is 
above  and  slightly  further  back  (about  half  its  own  width)  than  the  adductor 
scar  of  the  same  size ;  the  major  byssal  scar  is  rounded  and  much  larger, 
situated  directly  above  the  minor  one,  so  that  the  three  scars  are  nearly  in 
one  dorso-ventral  line;  the  beak  of  the  left  valve  is  at  the  cardinal  margin. 
Alt.  of  largest  specimen  35,  lat.  39  mm. 

This  species  is  intermediate  in  size  and  character  between  A.  microgram- 
mata Dall  and  A.  Rnffini  Conrad.  It  is  smaller  and  less  sculptured  than 
the  latter,  which  also  wants  the  nncroscopic  striation;  it  is  larger,  less  sharjiiy 
striated,  and  has  the  beak  and  scars  situated  differently  from  the  former. 
Many  of  the  specimens  still  retain  some  of  the  original  greenish  coloration. 

The  only  other  Oligocene  species  described  from  tlae  North  American 
and  Y\ntillean  regions  is  the  A.  umbomxta  Guppy,  from  Trinidad  (Proc.  U.  S. 
Nat.  Mus.,  xix..  No.  1 1 10,  p.  235,  pi.  30,  fi<f.-6,  1896),  which  Hs  small,  witJi 
minute  pustulation  but  no  radial  striation. 
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Anomia  simplex  Orlji^n)'. 
Anomia  ephi-ppiniii  Conrad,  Medial  Tert.  Fos. ,  p.  75,  pi.  43,  fig.  4,  1845. 
Anomia  simplex  Orb.,  Moll.  Cubana,  ii.,  p.  367,  pi.  38,  figs.  31-3  (1845,  Spanish  edition), 

1853;  Dall,  Bull.  U.  S.  Nat.  Mus.,  No.  37,  p.  32,  pi.  53,  figs.  1,  2,  1889. 
Anomia  acontes  Gray,  P.  Z.  S.,  1849,  p.  1 16. 
Anomia  Conradi  Orb.,  Prodr.  Pal.,  iii.,  p.  134,  pi.  25,  fig.  30,  1852;  Conrad,  I'roc.  Acad. 

Xat.  Sci.  Phila.  for  1862,  p.  582,  1863. 
.liii'iiiia  fphippium  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  18,  ])1.  5,  fig.  4,  1855  ; 

Holmes,  P.-Pl.  Fos.  S.  Car.,  p.  11,  pi.   2,  fig.    11,    185S  ;  Emmons,  C.eol.  N.  Car., 

p.  277,  1858  ;  Gabb,  Journ.  Acad.  Nat.  Sri.  Phila.,  2d  Ser.,  viii.,  p.  380,  1881. 
Anomia  glabra  Verrill,  Am.  Journ.  Sci.,  3d  Ser.,  iii.,  p.  213,  1S72  ;  x.,  p.  372,  1875. 
Anomia  electrica  Gould,  Inv.  Mass.,  p.  140,  1841  ;  lUnney's  (^ould,  p.  205,  fig.  499,  1870; 

not  of  Linnc. 
Anomia  sqiuimula  Gould,   Inv.   Mass.,   p.    140,    1841  ;   Binney's  Gould,   p.   206  (young), 

1870  ;  non  Linnc. 
Anomia  Riijfini  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.  102,  1887  ;  not  of  Conrad. 
?  Anomia  ephippium  Gabb,  Geol.  St.  Domingo,  p.  257,  1873. 

?  Oligocene  of  St.  Domingo,  Gabb ;  Upper  Miocene  of  Duplin  County,  ( 
North  Carolina,  at  the  Natural  Well,  Conrad;  of  York  and  Nanseniond  I 
River.s,  Virginia,  Burns ;  Pliocene  of  the  Waccamaw  beds,  South  Carolina, 
Tuomey  and  Johnson  ;  of  the  Caloosahatchie  beds,  Florida,  Dall ;  of  Limon,  1 
Costa  Rica,  Gabb ;  Pleistocene  of  the  Atlantic  and  Gulf  coasts  from  the  | 
Carolinas  southward.  Holmes  and  Burns;  recent  from  Cape  Sable,  Nova  1 
Scotia,  southward  to  Martinique.  I 

I  am  unable  to  find  any  distinctive  characters  separatiiu;  the  Upper  Mio-  I 
cene  from  the  recent  shells.     The  surface  is  normally  smooth,  and  the  varia-  . 
tions  of  position  in  the  scars  of  the  left  valve  are  remarkable.     In   the  young 
the  lower  pair  of  scars  are  usually  equal  and  side  by  sitle ;  as  the  shell  grows  ■ 
older  their  positions  change,  and  the  minor  byssal  scar  is  no  longer  on  the 
same  level  with  that  of  the  adductor.     Shells  which   by  some  accident  of 
position  are  forced  to  grow  in  elongated  form  usually  have  the  scars  more 
strung   out   and   more  nearly  in  a  single   line  than   the   individuals  which  , 
maintain  a  normal  suborbicular  growth. 

Anomia  aculeata  Gmclin.  ; 

Anomia  acuhata  Gmelin,  Syst.  Nat.,  vi.,  p.  3346,  1792;  (lould,  Inv.  Mass.,  p.  139,  fig- 
go,  1841  ;  Binney's  (louUl,  p.  204,  fi}j.  498,  1870;  Vcnill,  Kcp.  U.  S.  Fish  Com.  for 
1871-2,  p.  697,  pi.  32,  figs.  239,  240,  240(i,  1873;  Dall,  Hull.  r.  S.  Nat.  Mus., 
No.  37,  p.  32.  pl-  53.  figs.  5-8,  1889. 
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Upper  Miocene  of  York  River,  Virginia,  Harris;  Pleistocene  of  Sankoty 
Head,  Massachusetts,  Verrill ;  recent  from  the  Arctic  Ocean  south  to  Cape  Fear, 
North  Carolina,  on  the  Atlantic  coast;  also  on  the  northern  coasts  of  Europe. 

The  presence  of  this  species  in  the  Virginia  Miocene  is  established  by 
-.>me  beautifully  preserved  small  valves  with  the  characteristic  sculpture 
obtained  by  Mr.  Harris. 

The  A.  delumbts  Conrad  (Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  5S2)  is 
a  mere  list-name,  never  described  or  referred  to  a  locality.  A  well-defined 
si)ecies  is  the  A.  suhcostata  Conrad,  from  the  Miocene  of  the  Carrizo  Creek 
beds,  Colorado  Desert,  California.  (Pac.  R.  R.  Reps.,  v.,  p.  325,  pi.  5,  fig.  34, 
1855.)     It  is  strongly  radially  plicated. 

Anomia  limatula  Dall. 
Pi.vTF.  35,  Figure  ig. 
Anvinia  liiiialula  Uall,  Proc.  U.  S.  Nat.  Atiis.,  i.,  p.  15,   1878. 

Pliocene  of  Ventura  County,  California,  eight  miles  inland  and  two  hundred 
feet  above  the  sea  level,  Bowers ;  of  Coronado  beach,  San  Diego,  California, 
Hemphill;  and  of  Pacific  beach,  near  San  Diego,  Stearns;  Pleistocene  of 
Spanish  Bight,  Coronado  beach,  San  Diego,  and  of  San  Pedro  Hill,  Los 
Angeles  County,  California,  Stearns. 

A  fine,  large  species,  which  is  characterized  by  its  peculiar,  finely  granulose 
surface,  devoid  of  all  normal  radial  sculpture,  and  which  still  retains  on  its 
jeliovvish  valves  traces  of  dark  purple,  irregularly  radial  blotches.  The  cal- 
careous plug  of  this  species  is  peculiar,  being  hollow,  and  the  cylinder  incom- 
plete on  one  side. 

P'roni  the  Pleistocene  of  San  Pedro  Hill,  California,  has  been  obtained 
.  /.  laiHpc  Gray,  the  common  Anomia  of  the  recent  fauna  of  the  coast  (Gabb, 
I'al.  Cal.,  ii.,  p.  106,  186S).  This  is  almost  invariably  radially  ribbed  and 
often  concentrically  grooved,  and  has  a  polished  surface  quite  unlike  that  of 
A.  Umatilla.  It  has  also  been  obtained  by  Stearns  at  Spanish  Bight,  Coronado 
beach,  San  Diego,  California. 

Superfamily    MYTILACEA. 

Fa.mily  MYTII.ID/1-:. 

fnMus  MYTILUS  (L.)  Bolten. 

<_  Myli/us  Liii.,  .S^^l.  .Nat.,  Kd.  x..  p.  704,  1758  ;  Miiller,  Zool.  Dan-.Prodr.,  p.  249,  1776; 

Da  Costa,    lirit.   Conrli.,   p.    214,    1778;    Biugiiicre,    Encyc.   .Mclli.,   i.,  -\iii.,    1789; 

lliimplircy,  Mus.  Calon.,  pp.  42,  43,   1797- 
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<;  Mylilus  +  Volsclla  Scopoli,  Iiitr.  Hist.  Nat.,  pp.  396-7,  1777;  Modeer,  K.  vet.  Acad. 

Handl.,  xiv.,  pp.  179,  181,  1793. 
■<  Mytulus  -j-  Pcrna  Retzius,  Dissert.,  p.  20,  177S. 
=  .)/)'///«.?  Bolten,  Mus.  Bolt.,  p.  157,   1798;  Ed.  ii.,  p.  1 10,   1819. 
<  J/)'/«/7«  Cuvier,  Tabl.  Elein.,  p.  423,  179S. 
=  Mylilus  Lamarck,  Prodr.  Nour.  Class.  Coq.,  p.  88,  1799.     Type  .1/.  i-ilttlis  L.  ;  Link, 

Beschr.  Rostock  Samml.,  p.  158,  1807. 
?  Arcomytilus  Agassiz,  1840.     Type  Mylilus  pcclinalus  Sby.  (?  —  Scplifcr  Keclii/,  1848). 

The  name  Mylilus  for  the  mu.ssels  is  of  very  ancient  date,  and  in  adopt- 
ing it  for  his  heterogeneous  genus  Linne  merely  followed  classical  usage.  If 
we  ascribe  the  genus  to  Linne  we  are  obliged  to  seek  the  t)'pc  by  his  method 
of  taking  the  most  common  species,  and  while  this  might  be  done  under  stress 
of  circumstances,  it  is  better,  if  practicable,  to  follow  the  regular  rule. 

The  naturalists  who  followed  Linne  did  not  grasp  the  characters  which 
separate  the  groups  of  the  Linnean  Mytili,  and  after  eliminating  the  fresh- 
water species,  they  seemed  to  fall  back  on  the  dcntiferous  or  edentulous  char- 
acter of  the  hinge  in  their  divisions  of  the  group.  Thus  Scopoli  divided  the 
Linnean  Mylilus  into  an  edentulous  group,  for  which  he  preserved  the  name 
without  citing  any  examples,  and  Volsclla,  which  included  species  with  one  or 
more  teeth.  It  was  by  some  misidentification,  therefore,  that  Mylilus  modiolus 
was  included  in  Scopoli's  Volsclla  and  defined  as  having  one  tooth.  Modeer 
followed  Scopoli,  and  Retzius  did  the  same,  except  that  he  proposed  a  genus 
Perna  for  the  forms  Scopoli  had  named  Volsclla.  Even  Cu\ier  included  both 
Mylilus  and  Modiola  in  his  Mytulus. 

The  first  author  who  seems  to  have  hail  clear  and  what  may  be  termed 
modern  views  on  the  subject  was  ]5olten,  who  diviilcd  his  Mylilus  into  a 
smooth  and  a  sulcate  group  and  excluded  nearly  all  the  s])ecies  not  Mytiloid, 
as  now  understood.  He  did  not  name  a  type,  but  this  deficiency  was  supplied 
by  Lamarck  a  year  later. 

A  consideration  of  these  facts  shows  that  the  course  of  some  writers  who 
would  substitute  Volsclla  or  Perna  for  Modiolus  Lamarck  is  unwarranted  by 
the  history  of  these  names.  The  quadrinomials  of  I'oli  {Callilriclie  +  Calli- 
Irichodcrina,  1791)  have  no  jilace  in  our  nomenclature.  The  names  whicli  are 
entitled  to  adoption  are  all  comparatively  modern.  The  curious  twisted  sub- 
genus Stdvclia  Gray,  which  is  usually  placed  with  Mylilus,  should  be  removed 
to  Modiolus.     Mylilastcr  Monterosato  has  vermicuiate  sculpture. 

The  Mytili  occurring  in  the  North  American  Tertiary  are  divisible  by 
tlieir  sculpture  into  two  sections  : 
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Gciiiis  Mytiliis  (L.)  Boltcn. 

Section  Mytilus  s.  s.  Surface  witli  cliicny  concentric  scul[)tiire  or  smooth. 
Type  J/,  cditlis  L. 

Section  Horiiioinyci*  Morcli  (Cat.  Y'okli,  p.  53,  1853).  Shell  radially 
sculiitiired.     T\"pe  Mytibis  cxnstiis  Linne. 

To  these  may  be  added  : 

Subgenus  MytiloconcJia  Conrad.  .Apical  ret^ion  of  the  shell  much 
thickened  and  produced,  with  longitudinal  grooves.  Type  M.  iiicurva 
Conrad. 

The  number  of  .species  of  Mytilus  in  the  Terti<iry  of  the  luistern  United 
States  is  very  small,  but  the  Pacific  coast  offers  a  larger  number. 

Mytilus   Conradinus   Orbigny. 
Mylilus  incrassatiis  Conr.,  Am.  Joiirn.  Sci.,  xli.,  p.  347,   1S41  ;   Fos.  Medial  Tcrt.,  p.  74, 
pi.  42,  fig.  4,  1845  ;  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  32,  pi.  14,  figs,  i, 
2,  1855  ;  Harris,  Bull.  Pal.,  3,  p.  5,  1895  ;  not  of  Deshayes,  1830. 
Mytilus  Co»nutmus  OMgny,  Prodr.  Pal.,  iii.,  p.  127,  1852. 

Mytilocoiuha  incrassata  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  2yi,   1862. 
Mytiliconcha  incrassata  Conr.,  op.  cit.,  p.  579,   1S63. 

Lower   Miocene  of  Cumberland    County,  at   Shiloh    anci    Jericho,  New 

Jersey,  Conrad  and  Burns;   Miocene  of  the  artesian  well  at  Galveston,  Texas, 

'     between  two  thousand  three  hundred  and  eighty-four  and  two  thousand  eight 

I     hundred  and  seventy-one  feet  below  the  surface,  Singlcy ;  Upper  Miocene  of 

the  Natural  Well,  Duplin  County,  North  Carolina,  Burns;  two  and  one-half 

miles  below  Governor's  Run,  Chesapeake  Bay,  Maryland,  Burns;  Miocene  of 

South    Carolina,   in  the    Darlington    District  and  on   the  Waccamaw  River, 

I     Tuomey  and  Holmes. 

\  This  species  does  not  differ  from  the  true  Mytilus  except  in  being  a  little 

heavier  than  is  usual  in  this  genus.  It  has  not  the  i)rodLiccd  cardinal  area  of 
Mylilocoiicha,  with  im|)erfect  specimens  of  which  it  has  sometimes  been  con- 
fused. 

Mjrtilus  pandionis  n.  s. 

Pl.ATK   JO,  FlGURIiS    y,  10. 

Oligocene    of  White    ]k-ach,    near    Osprey,    Little    .Sarasota    Baj',    west 
,     Florida;  Dall. 


*  Arcomytitiis  Agassiz  (Sowb.  Mill.  Conch.,  French  ed.,  1840)  is  prior  in  point  of  time,  but  the 
type  has  the  aspect  of  a  Seplifer  and  tlie  interior  is  not  described  or  figured. 

IS 
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Slicll  large,  somewhat  compressed  behind,  witle,  \\ilh  tlie  posterior 
cardinal  angle  in  the  anterior  tiiird  ;  cardinal  line  short,  an  impressed  narrow 
area  in  front  of  the  beaks  nearly  half  as  long  as  the  shell  ;  surface  apparently 
smooth  (the  type  is  an  internal  cast),  umboncs  acute.  Alt.  122,  lat.  60,  diani. 
36  mm. 

This  is  tiie  only  large  Mytilits  of  the  J/,  cdiilis  tyi)e  in  the  east  American 
Pre-Miocene  Tertiary.  It  somewhat  recalls  \ery  huge  specimens  of  M.  gallo- 
proinncialis  Lam. 

Mytilus  edulis  I.iiinc. 
Mytihis  idtilis  L.,  Syst.  Nat.,  Ed.  x.,  p.  705,    1758  ;   Dall,  Bull.  U.  .S.  Nat.  Miis.,  37,  p.  38, 

pi.  54,  fig.  3,  pi.  71.  H-  -■   'fiSy. 
Mytilus  borcalis  Lam.,  An.  s.  \'crt.,  vi.,   p.    126,    1819;   DcKay,  Nat.  Hist.   N.  V.,  Moll., 

p.  182,  pi.  13,  fig.  222,  pi.  24,  fig.  256. 
Mytilus pcllucidus  Pennant,  Brit.  Zool.,  iv.,  p.  237,  pi.  66,  fig.  3. 
Modiola  pulex  H.  C.  Lea,  Am.  Jciurn.  Sci.,  xlii.,  p.  107,  pi.   1,  fig.  3,  1842  (young  blicll) ; 

not  of  Lain.,  An.  s.  Vert,  vi.,  ]>.  112,   1819. 
Mytilus  mi/i_!^afif»sis  M'\ghc\s,  Proc.  Bost.  Soc.  Nat.  Mist.,  i.,  p.  188,   1844. 
Mytilus  iiotatus  DcKay,  op.  cit.,  p.  182,  pi.  13,  fig.  223,  1843. 

Pliocene  of  Great  Britain  (Red  Crag). 

Post  Pliocene  of  the  American  coast  from  Libiador  south  to  St.  John's 
River,  Florida  (Verrill),  also  in  northern  luirope  and  on  the  northwest  coast 
of  America;  recent  from  the  Arctic  Seas  south  to  I'"ort  Macon,  North 
Carolina ;  Coues. 

The  writer  has  never  observed  this  species  in  the  Pleistoceiu-  of  Morida 
and  tile  Carolinas;  the  statement  of  its  occinience  there  is  inserted  on  tlie 
authority  of  Professor  Verrill  (Inv.  An.  Vineyard  Soimd,  [>.  693,  1873). 

Mytilus  I  Hormomya)  exustus   Linnc. 
Mytilus  exustus  L.,  Syst.  Nat.,  Kd.  x.,  p.  705,   1758  ;  Lam.,  .\n.  s.  Vert.,  vi.,  p.  r2i,   1819? 
Mytdus  iiidi-ns  L.,  Syst.  Nat.,  Kd.  xii.,  p.   1157.   1767. 
Mytilus  itoiniiit^iiisis  Lam'.,  An.  s.  Vert.,  vi.,  p.   121,    1819;  Orbigny.    Mdll.   Ciib.uia,  ii., 

p.  328,   1845- 
Mytilus  striatulus  'ichn'Aer,  Kinl.,  iii.,  p.  449,  pi.  ix.,  fig.  16. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and  Will- 
cox ;  Pleistocene  of  Simmons  Bluff,  Sotith  Carolina,  Burns;  and  of  the  West 
Indies;    recent  from  Charleston,  South  Carolina,  south  to  Ikdiia,  Biazil. 

This  well-known  species  is  rare  in  the  marls,  and  not  especially  abundant 
in  the  Pleistocene. 
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Mytilus  (Hormomya)  hamatus  Say. 
'■l\/i7us  r<iiir:'iis  Raf.,  Mon.  Coq.  liiv.  Ohio,  p.  55,  1S20;   New  Orleans. 
Myli/us  hamatus  Say,  Journ.  .\oad.  Nat.  Sci.  Phila.,  ii.,  p.  265,   1S22  ;   liinncy's  reprint  of 

Say,  pp.  91,  204,  pi.  50;   Dall,  liiill.  U.  S.  Nat.  I\Ius.  No.  37,  p.  38,   1S89. 
Brachydontcs  hamatus  Ve.x\i\n%,  I'roc.  Bost.  Soc.  Nat.  Hist.,  xiii.,  p.  156,   1869. 
f  Dreissena  n-cun'a  Fischer,  Journ.  do  Conchyl.,  vii.,  p.   130,   185S. 
Mytillus  striatiis  Barnes,  Am.  Journ.  Sci.,  vi.,  p.  364,  1823  ;  Say,  Am.  Concli.,  v.,  pi.  50, 

1832. 
Modiola  hamatus  Verrill,   Am.   Journ.  Sci.,  3d  Scr.,iii.,  p.  211,  pi.  7,  tij;.  3,  1872;   Inv. 

An.  Vineyard  Sound,  p.  693,  1S73. 
Mytilus  carolincnsis  Conrad,  Journ.   Acad.   Nat.  Sci.   Phila.,   vii.,  p.   244,  pi.   20,  ti<j.  6, 

1837;  Tryon,  Am.  Mar.  Conch.,  p.  187,  fig.  513,   1874. 

Pliocene  of  tlie  Caloosahatchie,  Dall;  Pleistocene  of  Wailcs  Bluff,  St. 
Mary's  Comity,  Mar)land,  Burns;  recent  from  Lony  Island  Sound  south  to 
Costa  Rica. 

On  the  Pacific  coast,  besides  J/,  cdiilis,  the  Pleistocene  affords  the  i;reat 
.1/.  californianiis  Conrad,  which  even,  according  to  Cooper,  is  found  in  the 
Pliocene,  and  M.  pcdroiinits  Conrad,  which  is  perhaps  identical  with  M.  ediilis. 
The  Pliocene  affords  M.  Middcndorfu  Grewingk  (Beitr.  Kenntn.  N.  \V.  Kiiste 
Am.,  p.  360,  pi.  vii.,  figs.  3«-r,  1S50)  and  M.  Condoni  Dall  (Nautilus,  iv.,  p.  87, 
Dec,  1890),  peculiar  species  with  a  few  broad  plications  posteriorly,  from 
Alaska  and  Oregon  respectively.  In  the  Miocene  are  the  large  M.  Mathrcv- 
soni  Gabb  and  the  M.  inczensis  of  Conrad,  which  may  prove  to  be  the  same 
as  Modiola  ntultiradiala  Gabb ;  both  are  radiately  sculptured  and  of  rather 
uncertain  outline.  In  the  Eocene  (Tejon)  are  M.  ascia  Gabb  and  M.  luimcnts 
("onrad,  both  rather  obscure,  smooth  species,  and  M.  {Ilonnoiiiya)  dichotomus 
Cooper  (Bull.  Cal.  State  Mining  Bureau,  No.  4,  p.  49,  pi.  v.,  fig.  64,  1894),  of 
which  the  characters,  even  the  genus,  are  imperfectly  known.  Its  relations  to 
Septifer  dichutoinus  Gabb  and  5.  bifiircatus  Reeve,  as  well  as  Mytilus  bifurcatiis 
(Conr.)  Stearns,  remain  to  be  clearly  made  out. 

Subgenus  MYTILOCONCHA  Conrad. 

Myoconcha  Conrad,  Medial  Tert.,  p.  52,  1840. 

Mytiloconcha  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  290,  1862. 

Mytiliconcha  Conrad,  op.  cit.,  p.  578,  1S63. 

Mytilus  (Mytiloconcha;  incurvus  Conrad. 
Myocoiuha  imun'a  Conrad,  Media!  Tert.,  No.   i,  p.  3  of  cover,   1839;  No.  2,  p.   52,  pi. 
28,  fig.  I,   1S40. 
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My/i/us  iiiiiirvus  CotiVaA,  Proc.  Acad.  Nat.  Sci.  Phila,,  vii,,  p.  29,   1S54. 
Mrfiliis  {Myocoiu/ia)  incu?-7'us  Conra.A,  Medial   leit.,  ]).  88,  1861. 

Myti/ocont/ia  i)!Cii>~i>a  Co\\ra.A,  Pioc.  Acad.  Nat.  .Sci.  Phila.  for  1862,  p.  291.  1S62.  , 

MytilicoHcha  inciirva  Conrad,  Proc.  .Acad.  Nat.  Sci.  Phila.  for  1862,  p.  579,  1S63. 
Mytiloconcha  iiicrassata\\\(\\.^\i:\<\,  Mio.  Moll.  N.  J.,   p.  38,  pi.  5,  figs.   10,  11,  1894;  not      I 
of  Conrad. 

Oligocene  of  Sopchoppy  Creek,  Wakulla  County,  Florida,  Hodge  ;  Lower     j 
Miocene  of  Cumberland  County,  New  Jer.se)',  at  Sliiloh  antl  Jericho;  of  Mary-     1 
land,  near  Skipton,  on  the  Choptank,  near  Ea.ston,  Talbot  Coinit}',  and  in  Cal- 
vert County,  Harri.s  and  Biirn.s  ;   Miocene  of  South  Carolina,  Whitfield. 

The  specimens  foinid  in  New  Jersey  are  very  badly  worn  and  )-oinig,  , 
hence  Professor  Whitfield's  identification  of  them,  which  I  believe  erroneous. 
I  have  never  seen  a  perfect  specimen  of  this  singular  shell,  but  the  external  | 
casts  from  the  Upper  Oligocene  df  Florida  show  its  characters  admirably.  1 
The  M.  incrassata  Conrad  is  only  a  rather  heavy  Mylilus.  The  hinge  of  the  ' 
present  species  has  two  strong  teeth  in  the  left  and  one  in  the  right  valve,  j 
which  are  obsolete  in  senile  specimens.  These  teeth  are  produced  over  the  \ 
cardinal  area  as  ridges,  extending  to  the  apex  of  the  valve,  with  a  furrow  on  ! 
each  side  of  each  ridge,  a  single  furrow  between  the  two  ritlges  of  the  left 
valve.  Apart  from  the  furrows  and  ridges  the  area  is  flattened.  Close  to  i 
the  posterior  margin  the  groove  of  the  ligament  is  continued  along  the  edge  i 
of  the  area  to  the  ajje-x.  In  a  specimen  one  hundreil  and  twenty  millimetres  j 
long  the  area  is  twenty  millimetres  long  and  about  the  same  in  greatest  width,  j 
The  characters  are  those  of  ordinary  Mytilus,  but  ciuiously  exaggerated. 
Mytilus  hcspcniiiiiis  Lam.,  of  the  Red  Crag  of  15ritain,  would  seem  to  belong  ' 
in  this  group. 

Gc-iuis  MODIOLUS    I.anuirck. 

Modiolus  Lam.,  Prodr.  Nouv.  Clas.  Coq.,  p.  87,  1799.     'lypc  My/i/iis  iiiodinliis  L.  ;   Bosc,    1 
Hist.   Coq.,  iii.,  p.   158,    1802;    Link,  IJeschr.  Rostock  Samnil.,   iii.,   j).    146,    1807;    ' 
Cuvier,  Regne  Aniin.,  ii.,  p.  471,  1817  ;  Coldfuss,  Zool.,  p.  611,  1820;   Risso,  Hist., 
iv.,  p.  323,  1826;   Fleming',  Hist.  lirit.  An.,  p.  408,  1828  ;  Forbes,  Malac.  Moncnsis, 
p.  43,  1838;  Herrmannsen,  Ind.  (}en.  Mai.  Suppl.,  p.  84,  1852. 

Modiohi  Lam.,  Syst.  des  An.  s.  Vert.,  p.  113,  1801.  Tyi)e  .1/.  papiiana  Lam.  (Kncyc.  | 
Mcth.,  pi.  219,  fijj.  i)  ;  Koissy,  Moll.,  vi.,  p.  273,  1805;  Lam.,  An.  s.  Vert.,  vi.,  p.  ' 
119,  1819;  Fischer,  Man.  de  Condi.,  p.  968,  1886;  Dall,  Pull.  U.  S.  Nat.  Miis.,  No.  1 
37,  p.  38,  1889. 

Amygdalum  Megerle,  M.ig.  Gcs.  Naturf.  Fr.,  v.,  |).  69,  181 1.    'lypc  A.  diiidri/iciiin  Meg, 
(Chcmn.,  xi.,  p.  198,  fig.  2016-7). 
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''i,ii//i,/o/t/i-s  Swainson,  Malac,  p.  384,  1840.     Type  Modiola  sulcata  Lam. 
:  hUclla  Monterosato,  Noni.  Con.  Medit.,  p.  12,  1884  (not  of  Hall,  1883).    Type  Modiola 

polita  X'enill. 
rtgaritlla  .Monterosato,  op.  a'/.,  p.  II,  18S4.     Type  My/i/iis pt-/ai{>uc  ?>cacc\\\. 
lUachydonlcs  Fischer,   Man.  tie  Conch.,  p.  968,  18S6;   Dall,  Bull.   U.  S.  Nat.  Mus.,  No. 
37,  p.  38,  1889. 

The  main  concholoi;"ical  cliaractcrs  wliich  .separate  this  gemis  from  Mytilus 
are  the  non-terminal  umbone.s,  the  tendency  to  hirsiitcness  in  tlie  epidermis, 
tiie  ab.sencc  of  developed  teeth  at  the  beaks,  and  the  habit  of  nestling  in  a 
mass  of  byssal  fibres  with  extraneous  entangled  material  which  is  more  or  less 
characteristic  of  all  true  Modioli,  though  less  conspicuous  and  complete  in  the 
larger  species.  In  some  deep-water  species  a  real  nest  is  spun,  like  that  of 
Lima,  but  more  dense.  A  more  efficient  protective  device  could  hardly  be 
imagined  than  the  byssal  nest  of  M.  politiis,  which  completely  conceals  the 
occupant  from  predacious  marine  carnivora.  In  the  matter  of  sculpture  these 
shells  resemble  Mydliis,  and  have  a  distinct  tendency  to  a  medial  unsculptured 
area  in  the  radially  sculptured  species.  Although  true  teeth  are  not  found  in 
this  group,  the  provinculum  is  often  present  and  permanent,  while  its  origin  is 
obviously  indicated  by  the  secondary  denticulations  due  to  the  impinging  of 
the  radial  sculpture  upon  the  margin. 

I  believe  hinge-teeth  were  thus  originally  initiated,  while  the  secondary 
denticulations  alluded  to  repeat  in  the  descendants  the  process  by  which  their 
remote  ancestors  acc[uired  an  interlocking  hinge. 

The  genus  Modiolus,  like  Mytilus,  may  be  divided  into  natural  groups  by 
the  sculpture  of  the  surface. 

Genus  Modiolus  Lam. 

Section  Modiolus  s.  s.  Surface  smooth,  shell  inflated,  edentulou-;,  epi- 
dermis more  or  less  hirsute.     Type  M.  modiolus  Linne. 

Section  A mjj^dalum  Megerle.  Surface  smooth,  shell  compressed,  epidermis 
polished,  not  hirsute.     Type  M.  pictus  Lam.     (Syn.  Modiclla  Mts.,  not  Hall.) 

Section  Grcgaridla  Mts.  Surface  decussate  with  a  central  smooth  area ; 
■~hell  plump,  epidermis  hirsute.  Type  M.  petagmc  Scacchi.  (Syn.  Botulitia 
Dall,  18S9.) 

Section  Ih-achydoutcs  Swainson.  Surface  more  or  less  radiallj-  sulcate ; 
ipidermis  not  hirsute.  Type  M.  sulcatus  Lam.  (i8ig,  not  1807).  Scmi- 
modiola  and  Planimodiola  Cossmann  seem  to  belong  to  this  section  rather 
than  to  Modiolaria. 
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Section  Botiila  Morch.  Surface  deeply  concentrically  sulcate,  shell  in- 
flated, with  conspicuousl}-  spiral  umbones,  the  epidermis  polished.  Type  M. 
ciiiiiniiioiiicus  Lam. 

This  section,  if  it  were  not  for  its  peculiar  muscular  scars,  might  perhaps 
equally  well  be  placed  under  Lithophaga,  as  lias  been  done  by  Fischer.  It 
is  intermediate,  conchologically,  between  the  boring  Litliophagi  and  the 
nestlers,  as  regards  externals. 

Section  Arcopcnia  Conrad  (Am.  Journ.  Conch.,  !.,  p.  140,  pi.  10,  fig.  14, 
1865).  Shell  oval,  general  form  like  Bolida,  but  the  surface  finelj'  striated  or 
reticulated  and  the  margin,  except  over  the  ligament,  crenulated.  Tyi)e  M. 
(yl)  filosiis  Conr.,  /.  c.     Jacksonian  and  Parisian  Eocene. 

This  section  resembles  Modiolaria,  except  in  the  absence  of  the  medial 
unstriated  impressed  area,  and  the  more  oval  outline  of  man)'  of  the  species. 
The  umbones  are  swollen  and  conspicuous. 

Modiolus  cretaceus  Coiir;ul. 
Afoifio/a  crc/nrea  Conrad,    Trans.  Gcnl.  Soc.  I'enna.,  i.,  p.  340,  pi.   13,  i'v^.  2,   1835. 
Peiiia  crelacea  Conra.d,  Am.  Journ.  Conch.,  i,,  ji.   10,   1865. 

Jacksonian  Eocene  of  Clarke  and  Ciioctaw  Counties,  Alabama,  Conrad; 
near  Fail  Post-Office,  Alabama,  in  the  Zeuglodcm  bed,  Schuchert;  ?  Oligo- 
cene  of  western  Florida,  Eldridge;  ?  Ui)i)er  Oligoccne  of  Oak  Grove,  Santa 
Rosa  County,  Florida,  Burns. 

This  is  a  large  .species  resembling  Jlf.  viodiolus  L.  A  few  j-oung  shells 
represented  by  internal  casts  and  a  lot  of  fragments  from  Oak  Grove,  col- 
lected by  Eldridge  and  Burns,  may  belong  to  this  species,  but  are  insufificient 
for  a  positive  decision. 

Modiolus  pugetensis  n.  s. 

I'l.AlK   35,    FlCURK    17. 

Eocene  of  the  Puget  group  in  the  State  of  Washington,  from  the  old 
Renton  coal  mine,  near  Seattle;  Willis. 

Sliell  small,  short  in  front,  arched  and  produced  heliind  ;  coiu-a\(l\'  im- 
pressed in  front,  with  a  rounded  ridge  extending  from  the  l)e,d<s  to  tin-  lower 
posterior  margin;  siuficc  polishcti,  with  concentric  lines  of  growth.  Alt. 
17.7,  max.  lat.  9.5,  diam.  5  mm.  A  larger  s])ecimen  measures  25  mm.  from 
end  to  end,  but  is  imperfect. 

This  is  a  very  simple  little  .species,  but  unlike  any  other  in  our  Tertiary. 
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Modiolus  silicatus  n.  s. 

I'lATK    27,  Fir.URK    28. 

Upper  Oligocene  of  the  silex  beds  at  Ballast  Point,  Tampa  liay.  Florida; 
Willcox  and  Dall. 

Shell  small,  smooth,  short,  broad,  moderately  con\ex,  with  a  few  incre- 
mental stria; ;  beaks  low,  anterior  end  ver)-  sliort,  posterior  marc;in  elevated, 
rounded,  anterior  margin  slightl)-  impressed;  basal  end  rounded;  inner 
margin  smooth,  with  an  unusually  deej)  ligamental  sulcus.  Alt.  22,  max. 
lat.  16,  diam.  9  mm. 

This  is  somewhat  like  the  Miocene  M.  iiiJJatus  T.  and  II.,  but  a  mucli 
smaller  shell,  with  a  less  impressed  lateral  area  and  less  sinuous  anterior 
margin. 

Modiolus  inflatus  Tuomey  and  Hohnes. 
Mytiliis  iiifliiliis  T.  and  H.,  t'leioc.  Fos.  S.  Car.,  p.  33,  pi.   14,  fig.  3,   1S55. 
I\rna  inflatu  Conrad,  Proc.  Acad.  Nat.  Sci.  for  186:;,  p.  579,  1863. 

Mi'i/io/a  inflala  Whitfield,  Mioc.  Moll.  N.  J.,   p.  39,   pi.  6,  figs.  3,  4,   1895   (not   Moi/in/a 
/«y/<//<j  Whitf.,  Lam.  Rar.  Clays,  p.   197,  pi.  26,  figs.   I,  2,   1885). 

Lower  Miocene  of  Siiiloh  and  Bridgeton,  Cumberland  County,  New 
JiTsey,  Burns ;  Miocene  of  South  Carolina  at  Giles  Bluff,  Peedee  River, 
Tuomey. 

This  species  is  closely  related  to  the  recent  M.  tnlipiis  Lam. 

Modiolus  Ducatelii  Conrad. 
Modiola  ducatelii  QanxTvA,  Medial  Tcrt.,  p.  53,  |)I.  28,  fig.  2,  1840. 

Miocene  of  Calvert  Cliffs,  Mar)land,  Professor  Ducatcl;  of  Jericlio,  New 
Jersey,  Burns;  of  York  River,  Virginia,  Harris;  of  the  Natural  Well, 
Duplin  County,  North  Carolina,  Burns. 

Tiiis  large  species  is  rather  abumlant  in  tlic  Marj'land  Miocene,  but 
rarcl)-  perfect.  The  I\[.  gigas  Wagner  (Trans.  Wagner  Inst.,  iv.,  p.  10,  pi.  2, 
^'i-  3.  <^-l',  1S97)  differs  by  its  much  wider  posterior  part  and  attenuated 
anterior  end.     It  is  also  Miocene. 

The  other  \alid  species,  belonging  to  the  section  Modioliix  as  restricted, 
found  in  our  Tertiary  except  M.  tiilif>us  Lam.,  which  occtirs  in  the  later  rocks 
of  the  West  Indies,  are  all  Californian  and  include  M.  cnpax  Conrad,  Pliocene 
and  Pleistocene  (as  well  as  recent);  M.  Jlabcllatiis  GUI.,  Pliocene  and  recent; 
M.  rectus  Conrad,  Miocene  and  recent;  wiiile  the  M.  modiolus  L.,  wliicli  is 
said  to  go  back  to  the  Miocene  (?)  in  California,  is  known  from  Piei.stocenc 
deposits  on  both  sides  of  the  continent  as  well  as  the  shores  of  I'"uro[)e. 
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Modiolus  (Brachydontes)  grammatus  n.  s. 
Plate  30,  Ficure  2. 

Oligocene  of  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida,  Dall ; 
and  (var.  airtuliis  Dall)  of  the  lower  bed  at  Alum  Bluff,  Chattahoochee  River, 
Florida,  Burns. 

Shell  small,  thin,  slender,  delicately  dichotomousU-  radially  ribbed ; 
anterior  end  extremely  short,  barcl)-  exceeding  the  beaks  ;  posterior  marijin 
angnlated  ;  front  margin  nearly  straight,  basal  end  rounded  ;  inner  margin 
delicately  crenulate.     Alt.  20,  max.  lat.  8.5,  diam.  6.5  mm. 

This  is  closely  related  to  the  recent  M.  citriniis  Bolt.,  but  is  more  attenu- 
ated towards  the  beaks,  and  has  the  dorsal  angulation  and  crenulations  of  the 
margin  less  pronounced.  The  variety,  which  more  abuntlant  material  might 
show  to  be  a  distinct  species,  is  stouter,  more  triangular,  with  coarser  and 
more  nodulous  ribs  and  stronger  crenulations  of  the  margin.  Alt.  12,  max. 
lat.  7,  diam.  6  mm. 

Modiolus  (Brachydontes)  Guppyi  n.  s. 
Plate  35,  Fh;ure  16. 

Oligocene  of  the  Bowden  beds,  Jamaica  ;   Henderson  and  .Simpson. 

Shell  small,  thin,  delicate,  radiately  numerously  ribbed,  the  ribs  but 
seldom  dichotomous,  general  form  as  in  Af.  grammatus,  but  shorter  and  more 
rounded,  the  surfice  frequently  concentrically  faintly  undulated,  inner  dorsal 
margin  sharply  crenulate,  the  rest  of  the  shell  margin  almost  smooth  ;  basal 
end  of  valve  rounded,  dorsal  angle  obsolete.  Alt.  8.5,  max.  lat.  4.7,  diam. 
2.5  mm. 

This  differs  from  the  last  in  its  more  delicate  and  le.ss  dichotomous 
ribbing,  its  more  rounded,  thinner,  and  less  angular  shell,  and  in  the  absence 
of  crenulations  over  most  of  the  margin,  due  to  the  feebleness  of  the  sculpture. 

Modiolus  (Brachydontes)  demissus   l)ill\v\n. 
jMytiliti  demissus  (Solandcr  MS.)  Dillwyn,  Descr.  Cat.  Rcc.  Sliclls,  i.,  ji.  314,   1.S17  ;  Say, 

Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  265,   1822;  Wood,   Ind.  Tost.,  p.  25,  \>\.  12,  fig. 

30,  1825  ;  Greene,  Mass.  Cat.,  1833  ;  Kavcnel,  Cat.,  p.  7,  1837. 
Mfldiola  plicalula  Lam.,  An.  s.  Vert.,   vi.,  p.   113,    1819;  ed.  Desli.,  vii.,   p.   22,    1835; 

Totten,  N.  Engl.  Cat.,  1833;  Gould,  ist  Kep.  Geol.  Me.,  )>.  119,  1837  ;  Inv.  Mass., 

p.  125,  fig.  81,  1841  ;  DeKay,  Nat.  Hist.  N.  Y.,  Moll,,  p.  184,  jil.  24,  fig.  258,  1843; 

Verrill,   Inv.  An.  Vineyard  Sound,   p.  693,   pi.  31,  fig.  238,  1873;   Uall,   P)iill.  U.  S. 

Nat.  Mus.,  No.  37,  p.  38,  pi.  54,  fig.  I,  1889. 
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Mytiliis  pliiatiilus  Sby.,  Genera,  Myt.,  pi.  vii.,   1822;   Dcshayes,  Eiic.  I\K'lli.,  ii.,  \^.  568, 

pi.  220,  fig.  5,  1830;  Stimpson,  Sh.  N.  Kn.L;l.,  p.  12,  1851. 
Modiola  scmicostata  Conr.,  Joiii-n.  Arad.  Nat.  Sri.  I'hila.,  \ii.,  p.  244,  pi.  20,  fig.  7,   1837. 

(Not  of  Dall,  Bull.  37,  1889.) 
Modiohi  scmicinta  Verrill  (as  of  Conrad),  ln\ .  An.  \ineyard  Sound,  p.  693,  1873. 
(?)Myfifiis  chi'iia  Meuschen,  Mus.  Gronov.,  1778  {fide  Morch,  Cat.  Yoldi,  ii.,  p.  54,   1853). 
{^)  .'ifytihis  magclhinus  Meuschen,  Mus.  Gcvers,  1787  {fidi-  Miircli,  op.  cil.,  p.  54,  1S53). 
lirachydoiilcs  clava  Morch,  Cat.  Yoldi,  ii.,  p.  54,  1853. 
Perna  [Brachydontes) plkatiila  H.  and  A.  Adams,  ii.,  p.  517,  1857. 
Modiola  dnnissa  Conrad,  .Am.  Journ.  Sci.,  2d  .Ser.,  ii.,  p.  44,   1S46. 

Pliocene  marls  of  tlie  Caloo.sahatchie  River,  Florida,  rare,  Dall ;  Post 
Pliocene  of  Massachusetts  Baj';  recent  from  Nova  Scotia  to  Georgia,  west 
Florida,  and  Texas  ;  locally  restricted  towards  the  extremes  of  its  distribution. 

There  is  no  doubt  of  the  applicability  of  Dilhvyn's  name  to  our  common 
plicate  mussel.  The  two  names  of  Meuschen  are  doubtful,  and  probably 
cover  a  confusion  of  our  species  with  the  Mytihts  iiiagcUanicus  of  authors.  I 
have  not  been  able  to  consult  Meuschen's  works,  but  believe  the  names  are 
not  accompanied  by  any  description  or  figure,  and  are  identified  chiefly  by 
means  of  the  alleged  localities.  At  all  events,  until  the  information  is  fuller 
and  more  satisfactory,  it  seems  inadvisable  to  use  Meuschen's  earlier  name, 
while  his  later  one  is  inapplicable.  There  are  two  distinguishable  geographical 
races  of  this  species,  the  form  found  north  of  New  York',  and  figured  in  the 
Encyclopcdie  Methodique,  which  Lamarck  called  plicatiilits  and  Conrad  semi- 
costatus ;  and  the  southern  form,  which  is  more  attenuated  behind,  has  a  more 
delicate  and  elegant  sculpture,  the  ribs  being  minutely  granulose,  and  the 
color  lighter  and  of  a  less  intense  purple.  Dillwyn's  name  included  both, 
and  ma}-  be  specially  centred  on  the  southern  form,  while  that  of  Massachu- 
.sctts  Bay  may  be  regarded  as  forming  a  variety  plicatiiliis.  In  my  Bulletin 
37,  United  States  National  Museum,  the  two  names  were  accidentally  tran.s- 
po.sed. 

Modiolus  (Brachydontes)  citrinus  Doltcn. 
Aira  iiipdio/ns  Linno,  Syst.  Nat.,  Kd.  xii.,  p.  1141,   1767. 
Mylilin  cilriniis  polydcittatiis,   etc.,   Chcmn.,   Conch.   Cab.,  viii.,  p.   175,  pi.  84,  fig.  754. 

1785. 
Mytilus  flavhans   (Sol.    MS.)    Humphrey,    Mus.   Calon.,   p.   43,    1797   (no  description   or 

figure). 
Myliliis  cilriiiiis  Bolten,  Mus.  Boh.,  p.  157,   1798;   Kd.  ii.,  ]).  1 11,  No.  45,   1819. 
Myti!ti<i  cxitstiii  CxTieXxw,  Syst.  Nat.,  vi.,  p.  3352,  1792;  not  of  I.innc. 
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Modiola  suhatix   Lam.,   An.  s.  \'ert.,   vi.,   p.    113,    1819   (not   of   Lam.,    Ann.   dii.    Miis., 

1807);  Reeve,  Conch.  Icon.,  x.,  pL  10,  li;^.  74,  1858. 
Modiola  Cliemnitzii  VoXxqi.  and  Michaud,  (',a\.  MolL,  183S  ;  fidt-  Moich. 
Brachydontcs  modiolus '^\'qx':\\,  Cat.  Yokli,  ii.,  p.  54,   1S53. 
Mytilus  cubitus  Say,  Journ.  Acad.  Nat.  Sci.  I'hila.,  ii.,  p.  263,  1822  ;   l)e  Kay,  Nat.  Hist. 

N.  Y.,  MolL,  v.,  p.  183,  1843;  Gibbes,  Cat.  S.  Car.,  p.  xxii.,  1848;   liinncy's  Say, 

p.  90,  1858. 
Perna  (lirachydoiitts')  modiola  H.  and  .A.  .Adams,  Cicn.  Rec.  MolL,  ii.,  p.  517,   1857. 

Pleistocene  of  south  Florida  and  the  Antille.s  ;  recent  from  South  Carolina 
(Gibbes)  south  to  the  Antilles  and  Rio  Grande  do  Siil,  Brazil  (Iherini;). 

Tills  species,  which  is  excessively  ahiuidant  where  it  flourishes  at  all,  is 
commonly  known  under  Lamarck's  name  of  sulcaiiis.  It  is  very  similar  to 
several  of  the  nominal  Tertiary  species,  and  a  full  and  good  scries  of  both 
will  be  required  to  determine  how  far  the  older  forms  can  be  tliscriminated. 

The  absence  of  a  really  good  series  of  the  fossils  of  this  group  makes  it 
impracticable  to  suggest  any  .synonymy  here,  though  probably  some  reduction 
in  the  number  of  species  will  be  demandcil  with  further  stud)'  and  material. 

The  following  list  includes  the  species  hitherto  named. 
M.  (Ii)  tcxanus  Gabb,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1 86 1,  p.  371  ;   Harris, 
op.  cil.  for    1S95,  p.  46,  pi.   I,  fig.  2.     This  was  originall\-  described  as 
PiDin  tc.xiiiia,  and  is  from  the  Lower  Claibornian  ami  Midway  Eocene. 

ii/.  {/!.)  Saffordi  Gabb,  Journ.  Acad  Nat.  Sci.  Phila.,  2d  Ser.,  iv.,  p.  395,  ])1.  68, 
fig-  30.  i860;  Harris,  l^iilj.  Pal  ,  iv.,  p.  49,  pi.  3,  figs.  4,  5,  1896.  Midway 
Eocene. 

M.  {B)  potomaccnsh  Clark,  Bull.  U.  S  Gcol.  Surv.,  No.  141,  p.  85,  pi.  34,  figs. 
\a-\c,  1896.     Mideoccnc  of  Mar\land. 

M.  (/>'.)  alabamensis  Aldrich,  Bull.  Pal.,  ii.,  p.  16,  pi.  5,  fig.  13,  1895  ;  Harris, 
ofi.  cil.,  ix.,  p.  47,  pi.  7,  fig.  9,  1897.  Wood's  Bluff  Iiori/on,  Chickasawaii 
Eocene. 

M.  {B.)  wississippicnsis  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  .Ser.,  i.,  p.  126, 
pi.  12,  fig.  19,  1848.     Lower  Oligoccnc  of  Vicksbiu'g,  Mississippi. 

M.  {!•)  contractus  Conrad,  Pac.  R.  R.  Rep.,  v.,  Gcol.,  p.  325,  pi.  v.,  fig.  35,  1855. 
Pacific  coast  Tertiary.     Eocene? 

M.  (/A)  oruatiis  Gabb,  I'al.  Cal.,  i.,  i).  184,  pi.  24,  fig.  166,  1S65.  Tejon  Eocene 
of  California. 
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J/  (Z>.)  iiiiiltiradtatus  Gabb,  Pal.  Cal.,  ii.,  p.  30,  pi.  8,  fig.  52,  1866.  Miocene 
of  California.  (  Volsclla  striata  "  Gabb,"  Meek,  S.  I.  Checkl.  Mio.  Fos.,  p. 
7,  1864,  is  probably  a  ]Movisional  manuscript  name  for  this  si)ecies.) 

There  is  a  fine  species  in  the  Arago  beds  (Claibornian)  of  Oregon,  vvhicli 
is  probably  identical  with  one  of  the  above ;  and  I  have  another,  as  yet  un- 
identified, from  the  Oligocene  limestone  of  Jacksonborough,  Georgia. 

In  the  absence  of  authentic  specimens  of  several  of  the  above-mentioned 
nominal  species  it  would  be  imprudent  to  attempt  to  describe  either  of  these 
as  new,  while  the  wretched  qualit}^  of  a  numi)er  of  tlie  figures  renders  an 
identification  from  them  impossible. 

Modiolus  (Gregariella)  minimus  n.  s. 

TLATE   35,    FlGURK   26. 

Shell  small,  broad,  with  turgid  umbones  in  front,  more  or  less  attenuated 
behind  ;  hinge-line  arcuate,  convex,  the  opposite  margin  nearly  parallel  anti 
concave,  surface  as  in  JIf.  opifcx  Say.     Alt.  8,  lat.  3.5,  diam.  4  nmi. 

This  little  shell  is  represented  by  a  silicious  pseudomorph,  retaining  but 
little  of  the  external  surface,  from  the  Oligocene  silex  beds  of  Ballast  Point, 
Tampa  Bay,  Florida ;  the  form  is,  however,  unmistakable,  and  affords  the 
opportunity  of  recording  this  group  from  that  horizon. 

Modiolus  (Botula)  cinnamomeus  Lamarck. 
Mytilus  cinnainoininus,  etc.,  Cliemn.,  Conch.  Cab.,  viii.,  p.   152,  pi.  82,  fi;.;.  731,  1785. 
Modiola  chniaiitoiiica  Lam.,  An.  s.  Vert.,  vi.,  p.   114,   iSiy;  ed.  Desli.,  \ii.,  p.  25,  1835. 

Oligocene  of  the  Chipola  marl,  Chipola  River,  Monroe  County,  Burns; 
of  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Dall,  and  of  Trinidad,  W'est 
Indies;  Pliocene  marl  of  the  Caloosahatchie,  Dall;  recent,  nestling  or  boring 
into  soft  limestone  rock  or  shell,  from  the  vicinity  of  Cape  Fear,  North  Caro- 
lina, to  the  West  Indies.  A  valve  from  coral  at  Belize  measures  thirtj'-four 
millimetres  in  length,  but  it  is  usually  smaller. 

I  am  not  able  to  determine  whether  the  East  Indian  shell  usually  called 
M.  fusciis  Gmelin  is  the  same  or  distinct  specificall\-.  The  liistribution  of 
boring  species  is  often  verj-  wide.  It  is  certain,  however,  that  Chemnitz's 
specimens,  on  which  Lamarck  founded  the  species,  were  West  Indian.  It 
seems  remarkable  that  this  species  should  be  found  in  the  Oligocene,  but 
I  am  not,  from  ni)'  present  material,  ai)le  to  find  an\-  differential  characters 
whatever  from  recent  specimens  of  the  same  size. 
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This  form  differs  from  Lithophaga  cspcciall)-  b\'  the  [presence  of  a  row  of 
small  but  well-defined  scars,  extending  in  a  radial  manner  towards  tiie  lower 
posterior  basal  angle  of  the  shell,  within  the  pallial  line.  These  almost  give 
the  impression,  when  observed  casually,  of  the  presence  of  a  pallial  sinus. 
In  the  absence  of  fresh  specimens  of  the  animal  I  am  unable  to  determine 
the  function  of  these  scars. 

There  are  a  few  species  of  Modiolus  nameil  in  the  literature  which  belong 
elsewhere,  il/".  spiiiigcr  H.  C.  Lea  (Trans.  Am.  Phil.  Soc,  ix.,  p.  244,  pi.  35, 
fig.  30,  1845)  is  perhaps  a  Crciiclla  ;  the  spines  are  probably  due  to  some 
extraneous  organism  ;  it  is  from  the  Miocene  of  Petersburg,  Virginia.  M. 
snbpontis  Harris  (Bull.  Pal.,  iv.,  p.  49,  pi.  3,  fig.  6a,  1S96),  from  the  Midwaj' 
Eocene  of  Georgia,  has  the  aspect  of  a  Alodiolaria.  M.  Jioustoida  Harris 
(Proc.  Acad.  Nat.  Sci.  Phila.  for  1895,  p.  46,  pi.  i,  fig.  i),  from  the  lower  Clai- 
bornian  of  Texas,  is  probably  a  Litliophaga,  and  specimens  from  the  Orange- 
burg District  of  South  Carolina,  referred  to  his  species  by  Harris,  are  certainly 
so.  It  should  be  carefully  compared  with  L.  subalvcata  Conrad,  from  the 
Lower  Miocene  of  Cumberland  County,  New  Jerse}'.  M.  tciuds  Meyer  (Ber. 
Senckenb.  nat.  Ges.,  1886,  p.  10,  pi.  ii.,  fig.  7)  is  a  Crcnclla,  and  identical  with 
C.  latifroiis  Conrad  (i860),  from  the  Claibornian  and  Jacksonian  Eocene  of 
Alabama. 

Genus  LITHOPHAGA   Holteii. 
I.ithophat^ii   r.cilten,   Mus.   I'.oll.,  p.   156,   1798;   l''.(l.  ii.,  p.  109,   1819;   Miiidi,  Cat,  \'..lili, 

P-  55.   lSi53-  j 

Z.////rt///(ig-//:f  Megerle,  Entvvurf.,  p.  69,  181  i;   Dall,   Hull.  37,  p.  58,   1889. 

IJthodomiis  Cuvier,  Regnc  An.,  ii.,  p.  471,  187 1. 

Uthftimuis  Nitsch,  Erscli  et  Grub.  Encycl.,  Sect,   i,  |).   175,   1825  ;   V'oigt,  Cuv.    Tliicrr., 
iii.,  ]).  616,  1834. 

Lit/ifldoiiut  V'erany,  Cat.  An.  Invert.,  p.  13,  1846. 

Lithodomus  Fischer,  Man.  Conch.,  p.  969,  1886. 

Lfioso/aius  C'pr.,  Mazatlan  Cat.,  p.  130,   1856. 

MyflforccpsYKzhcc,  Man.  Conch.,  p.  969,  1886. 

The  type  in  each  of  the  first  three  cases  cited  is  Mytdus  litliophagus  I 

Linne.     Tliis  was  a  compound  of  two  .species,  the  most  common  and  best  j 

known  of  which  was  the  Mediterranean  foiin,  \\  hich  received  the  specific  name 

of  dactylus  from  Sowerby. 

The  genus  may  be  divideil  into  sections  as  follows:  | 

Lithophaga  Bolten,  s.  s.     Shell  subcylindric,  with  nearly  terminal  beaks;  sur- 
face polished,  with  no  calcareous  incrustation.     Type  L.  dactylus  Sby. 
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.-/(////(?  H.  and  A.Adams,  1857.  Sliell  rhombic,  with  subcciitral  beaks;  sur- 
face polished,  clean.     Type  L.  solcnifonnis  Orbiijny. 

Lciosoliiius  Carpenter,  1856.  Shell  like  Lithophaga,  but  biiildin;^  a  doubly 
tubular  spout  to  the  aperture  of  its  burrow,  and  therefore  probably 
fuinished  with  elongated  tubular  siphons.     Type  L.  spatiosiis  Cpr. 

Myoforccps  h'ischer,  1SS6.  Shell  as  in  Litliophaga,  but  the  animal  has  the  habit 
of  depositing  a  calcareous  crust  on  the  exterior  of  the  \al\cs,  which  covers 
them  smoothl)'  and  projects  in  a  twisted  process  from  the  posterior  end 
of  each  valve.     Type  L.  caiidigcra  Lamarck. 

Dibcnis  Dall,  1898.  Resembling  J/rf/wrc/'i',  but  with  two  or  more  radial  sidci 
extending  backward  from  the  beaks,  with  the  incrustation  plume  like, 
arranged  in  a  distinct  pattern  on  the  areas  between  the  sulci,  and,  when 
projecting  beyond  the  ends  of  the  valves,  apposited  symmetrically,  not 
alternate  and  twisted  as  in  the  last  section.     Type  L.  pliiiiiiila  Hanley. 

Tlie  genus  is  commonly  represented  in  the  Tertiary  rocks  by  casts  of  its 
burrows,  but  the  shells  are  so  thin  and  fragile  as  to  be  rarely  preserved.  Most 
of  those  here  mentioned  are  silicious  pseudomorphs  wliich  preserve  the  form 
and  markings  of  the  original  shell. 

Lithophaga  antillarum  Orbigny. 
Litliodoiiius  aniillaniiii  Oxh.,  Moll.  Culiana,  ii.,  p.  332,  pi.  28,  figs.   12,   13,   1847  (Spanish 

edition  and  atlas,  1845). 
Mod  tola  cornigata  Phil.,  Abbild.  und  Bcschr. ,  ii.,   147,  pi.   i,  fig.  I,   1846. 
Lil/uh/oiiius  torrugalus  Reeve,  Conch.  Icon.,  x.,  pi.   1,  fig.  i,   1858. 
Lilhophagiis  (iac/yhis 'March,  Cat.  Voldi,  ii.,  \i.  55,   1853;   not  of  Sowcrby,   1824. 
Uthophagus  caribccus  Dall,  Bull.  U.  S.  Nat.  l\his.,  No.  37,  p.  38,  No.  81,   18S9;  not  of 

Philippi. 

Oligocene  silex  beds  at  Ballast  Point,  Tampa  Ba\-,  Florida,  Willcox  ami 
Dall  ;  recent  from  Florida  southward  through  the  Antilles. 

The  reason  why  this  species  has  not  turned  up  in  hiter  formations  is 
probably  the  extreme  fragility  of  the  shell  and  the  less  favorable  opportunities 
for  preservation.  It  would  naturally  have  been  absent  through  the  colder 
period  of  the  Miocene.  It  is  among  the  St.  Domingo  fossils  collected  by 
Gabb. 

Lithophaga  nigra  Orbigns . 
Litltodoiints  ///X'vv  Orb.,    Moll.    Ciibana,    ii.,   ]).    331,   pi.    28,   figs.    10,   11,    1S47  (Spanish 
edition  and  atlas,   1845). 
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Modiola  caribcca   Phil..  Abbild.  mid  Deschr.,  iii.,  p.  20,  pi.  2,  fig.  5,   1847;   Zeitschr.  liir 

Mai.  for  1847,  p.   I  16. 
Mcniiola  antillaruin   I'liil.,   op.  cit.,   p.   20,   pi.   2,    tig.   4,    1847;  Zcitstlir.,   p.    116  (not  of 

Orbigny  ;  young  shell). 
My/iiits  lithofihagus  G\hhss,  S.  Car.  Cat.,  p.  xxii.,   1S48;   not  of  I.innO. 
Uthophagin  nigra  Morch,  Cat.  Yoldi,  ii.,  p.  56,  1853. 
Litliodomus  antillariim  Reeve,  Conch.  Icon.,  x.,  pi.  2,  fig.  7,  1857. 

Oligocene  silex  beds  of  Balla.st  Point,  Tampa  Bay,  Florida,  Dall ;  recent 
at  Bermuda,  and  from  South  Carolina  .soutlnvard  througli  the  West  Indies 
to  Rio  Janeiro,  Brazil. 

Lithophaga  nuda  n.  s. 

I'LAIE    II,    FlGURK   7;    I'l.ATK   35,    FlGUKE    27. 

Oligocene  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida,  where  it  is 
the  most  common  species,  and  its  burrows,  or  tlieir  casts,  very  numerous. 

Sliell  large,  thin,  closely  resembling  L.  nigra,  but  from  w  Inch  it  may  be 
instantly  discriminated  by  the  absence  of  all  transverse  or  radial  striation. 
Alt.  17  (?),  lat.  50,  diam.  15.7  mm. 

Few  of  the  specimens  retain  the  outer  markings  of  the  shell,  but  those 
that  do  are  easily  recognized  by  the  smooth  surface,  only  sculptured  by  incre- 
mental lines.  From  the  Dibcrns  group,  which  also  have  unstriateil  shells,  it  is 
distinguished  by  its  cylindrical  form,  large  size,  absence  of  sulcations  and  of 
the  calcareous  mantle. 

Lithophaga   iMyoforceps)   aristata    Dilluyn. 
Afy/iiiis  arista/Its  {^u\.\.ni\i:\-  .MS.)  Dilluyn,  Cat.  Rcc.  Sli.,  i..  p.  303,   1817. 
Modiola  laiidigeni   l.ani.,  .\n.  s.  Vert.,  vi.,  p.  116,   1819;   (after  Knc.  MLtli.,  pi.  201.  fig. 

8)  Phil.,  Abb.,  ii.,  p.  149,  pi.  I,  fig.  5,  1846. 
Myli/us  caudigcnis  G\hht\i,  Cat.  S.  Car.,  p.  xxii.,   1848. 
LMoi/omus  aris/a/us  Forbes  am\   Ilanlcy,  lirit.  .Moll.,  ii.,  p.  212,  1851. 
Litliodomus  caudigenis  Sby.,   (".cnura,   Lith.,   tig.  4,   1824;   Rccvc,   Com  li.    Icon.,   \.,  pi. 

iii.,  fig.  16,  1857. 
Ul/iofi/tagiis  aris/a/us  ^i\m\i^an.  Check).  Rec.  Sh.,  p.  2,  i860. 
Li/lwphagus forficatiis  Ravenel,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1861,  p.  44;   rr\i>n,  .Am. 

Mar.  Conch.,  p.  188,   1873  ;   Dall,  Bull.  U.  S.  Nat.  Miis.,  No.  37,  |..  38,   1889. 
Oligocene  of  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida ;  recent 
from  Cape  I'ear,  North  Carolina,  south  to  the  West  Indies,  east  to  the  Red  | 
Sea,  west  to  Mazatlan  on  the  Pacific  coa.st  of  Mexico.  I 

Only  fragments  probably  referable  to  this  form  were  obtained  at  Ballast 
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Point,  but  its  wide  distribution,  evidently  antedating  the  present  conformation 
of  Central  Anieriean  and  Mediterranean  lands,  is  nuieli  in  favor  of  its  antiquity. 

Lithophag-a  (Diberus)  bisulcata  C)rl)i;4iiy. 
I.ilhodomus  bisiika/iis  Orl).,    Mcill.   Cubaii;i,   ii.,  p.  333,  pi.  28,  tigs.   14-16,   1847  (Spanisli 

edition  and  atlas,   1845). 
Modiflla  tippcitdicttlata,  Phil.,  Ahbilil.  mid  Uesclir.,  ii.,  p.   150,  pi.   i,  Iil;.  4,   1846. 
Mvtiltis  attcmiattis  (^ibbes.  Cat.  S.  Car.,  |).  wii.,   184S  ;   not  of  Dcshaycs. 
Lilhopliagtis  nppi-itilniilatiisVi.'Ci\-c\\.,  Cat.  Yoldi,  ii.,  p.  56,   1853. 
IJthoiioiiius  appcndiiulatiis  Reeve,  Conch.  Icon.,  x.,  pi.  4,  tig.  21,   1857. 
Lilhodoiniis  bicxcavatus  Reeve,  op.  lit.,  fig.  22,  a~l>. 
Lithophagus  bisulcatus  Dall,  Bull.  U.  S.  Nat.  Mus.,  No.  37,  p.  38,  1889. 

Oligoccne  of  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  P'lorida,  Dall ; 
recent  from  South  Carolina  southward  to  the  Gulf  of  Mexico,  West  Indies, 
ami  Rio  Janeiro,  Brazil. 

This  .species  was  found  in  the  sile.K  beds  not  only  with  the  shell  pre- 
served or  reproduced,  but  with  a  complete  pseudomorph  of  the  calcareous 
mantle  in  which  the  lime  was  replaced  by  silica. 

Among  the  species  reported  in  the  literature  of  the  Americati  Tertiary  is 
L.  claibonifiisis  Conrad  (Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  i.,  p.  131,  pi.  14, 
fig.  27,  1848;  Aldr.,  Bull.  Pal.,  2,  p.  17,  pi.  5,  fig.  14,  1895),  from  (he  Clai- 
bornian  ;  L.  gabwscnsis  Harris  (Bull.  Pal.,  4,  p.  50,  pi.  3,  fig.  "j  a,  1896),  from 
the  Upper  Midway  P^ocene  of  Georgia,  which  may  be  referable  to  Botula  ;  L. 
iuctn~fa  Gabb  (Journ.  Acad.  Nat.  Sci.,  2^\  Ser.,  viii.,  p.  377,  pi.  47,  fig.  80,  1881), 
from  the  Pliocene  of  Costa  Rica,  which  is  certainly  a  Botula  and  very  close  to 
Ii.  ciiinniitoiiiea  Lam. ;  and  L.  siibalvcata  Conrad  (Am.  Journ.  of  Conch.,  ii.,  p. 
73,  pi.  4,  fig.  4,  1866),  from  the  lowest  Miocene  of  New  Jersey,  a  peculiar 
species  with  which  Modiola  /loiisioiiia  Harris  (1895)  should  be  carefully  com- 
pared. L.  dactylus  Sby.  is  reported  by  Conrad  (Am.  Journ.  Sci.,  2d  Ser.,  1,  p. 
210)  as  having  been  found  by  Lyell  in  Georgia,  but  this  is  perhaps  a  mis- 
identification  ;  the  species  may  have  been  L.  iiuda.  The  figure  of  Byssomia 
pctricoloides  Lea  (Contr.  Geol.,  p.  48,  pi.  i,  fig.  16,  1833)  tnuch  resembles  a 
chipped  Lithopliaga,  and  the  suggestion  of  Gregorio  that  it  is  identical  with 
L.  daiborncnsis  Conrad  is  plausible. 

Genus  CRENELLA  Brown. 
Criiuila  Drown,  111.  Conch.  Gt.   Brit.,  pi.  31,  tigs.  12-14,  1827;   2d  edition,  p.  75,  pi.  23, 
figs.  12-14,   '>^44-     Type    Mytihn  di^iissattis  yiox\\.A'^\\.  1808. 
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Sta/agmiiiiii    Conrad,    Fos.    Teil.    Form.,    p.    39,    Oct.,    1S33.      In  pc    .s'.    niari^aritiUiiiiit 

Conrad,  /.  c. 
Hippagtis  Lea,  Contr.  Gcol.,  p.  72,  Dec,   1S33.      Type    X.  isocaiilioitics  Lea,  /.  c,  pi.  1. 

%.  50. 
Myoparo  Lea,  Contr.  GcoL,  p.  73,  Dec,  1833.     T^VPC  -'^^  <'<'s/<i/i/s  Lea,  /.  i .,  pi.  2,  ti;^.  51. 
Xiiculocardia  Orbigny,  Moll.  Ciibana,  ii.,  p.  310,   1S47  (Spanish  edition  and  atlas,  1845). 

Type  iV.  divarkata  Orb.,  /.  c,  ]>.  311,  pi.  x.wii.,  ligs.  56-59. 
Crcncllodon  Edwards,   MS.   Syst.   List.,    F.dw.   Coll.   U.  M.,  p.  14,  1S91.      lyiie   C>tiiclla 

pulchcrrima  Edw.,  MS.  Oligocene,  Brit. 
Not  Crenclla  Sowerby,  Conch.  Man.,  p.  297,  fig.  136,  1842. 

This  interesting  little  gfoup  extends  through  the  Tertiary  and,  owing  to 
tlic  little  study  given  to  its  characters,  has  received  many  names.  The  shell 
is  usually  convex  and  ovoid,  with  more  or  less  incurved  beaks,  a  nacreous 
inner  layer,  thin  epidermis  which  adheres  closely  to  the  shell,  and  a  fine  radial, 
often  crossed  by  a  concentric,  striation.  In  young  shells  the  provinculuni  is 
exceptionally  well  developed,  sometimes  recalling  the  hinge  of  Niiciila  by  its 
strong  and  projecting  denticulations.  If  the  shell  is  thin,  the.se  become  obso-  ; 
letc  with  growth,  but  in  some  species  are  replaced  by  a  series  of  denticulations  f 
directly  consequent  on  the  impingement  of  the  external  sculpture  on  the  car- 
dinal margin,  thus  repeating  a  second  time  in  the  same  individual  the  process 
by  which  the  pro\inculuin  was  originally  initiated  in  its  ancestors.  At  least 
that  is  the  way  in  which  the  writer  interprets  the  facts.  When  the  shell  is 
thick,  or  when  the  external  sculpture  is  very  delicate,  no  secondary  denticula- 
tions appear  in  the  adult,  which  is  then  left  with  a  practically  unarmed  hinge- 
line.  Tiie  appearance  of  the  provinculum  is  not  dependent  on  the  existence  of 
external  sculptuie,  but  the  secondary  denticidations  are  so  tlependent.  The 
exterior  may  be  almost  perfectly  smooth  and  polished  with  only  microscopic 
striation  ;  finely  radially  striate  without  decussation  (like  C.  scriiW)),  dectissatc, 
or  with  the  radial  sculpture  strong  and  divaricate.  Usually  the  sculpture  is 
uniformly  distributed  over  the  surface,  but  occasionally  there  will  be  an  area  of 
unstriated  separating  two  of  striated  sin"face,  as  in  ]\[udioliirM,  but  witlimit  liic 
impressed  boundaries  of  the  latter  genus. 

The  form  of  the  foot  and  the  short  siphons  separate  Crciuila  generic  ally 
from  Modiolai'ia,  as  far  as  yet  shown,  but  the  modifications  of  the  surface  upon 
wiiich  the  former  has  been  divided  into  genera  are,  in  the  writer's  opinion,  of 
little  more  than  specific  value.  Hippagus  is  a  thick  shell  with  feeble  sculptiuc, 
and  therefore  the  provinculum  is  not  succeeded  by  a  series  of  secondary  den- 
ticulations.    Otherwise  it  is  an  ordinary  rather  obese  Crenclla.     Stalagiinnm 
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is  a  t)'picai  Croulla,  and  Myoparo  is,  of  course,  a  synonyme  S[)ccificaily  and 
gencrically  of  Conrad's  ft)rm.  Nitciilocardia  is  only  a  wcll-obscrvcd,  stront^Iy 
crcnulate  Cnnella,  anil  w  liat  else,  if  an}tliiiit;,  the  undcscribcd  Crciictlodon 
may  be  is  unknown. 

Crcnclla  margaritacca  Conrad  has  for  a  s)-non}^nic  C.  costata  Lea;  C.  iso- 
canUoidca  Lea  (as  Ilippagiis)  and  C.  latifrons  Conrad  (+  Modiola  tenuis  Meyer, 
1887)  are  Claibornian.  The  last  mentioned  is  a  large,  oblique,  thin  species, 
and  extends  into  the  Jacksonian. 

C.  conccntiica  Gabb  (Pal.  Cal.,  i.,  p.  186,  pi.  24,  fig.  169)  is  extremely 
similar  to  C.  margaritacca  and  is  found  in  the  Martinez  Eocene  of  California. 
A  shell  which  is  perhaps  a  Crcnclla  (or  a  Linuea)  was  described  from  the 
Miocene  of  Petersburg,  Virginia,  by  H.  C.  Lea  under  the  name  of  Nuctila 
cequUatera. 

Crenella  divaricata  Orbigny. 
Nuculocardia  divaricata  Orb.,  Moll.  Cubana,  ii.,  p.  311,  pi.  27,  figs.  56-59,   1847  (I^panish 

edition  and  atlas  1S45)  ;  Gabb,  Geol.  St.  Domingo,  p.  252,  1873. 
Creitflla  decussata  Uall,  Blake  Pelecypoda,  p.  235,  1886. 

Oligocene  of  St.  Domingo  and  Pliocene  of  Costa  Rica,  Gabb ;  Pliocene 
of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and  VVillco.K ;  recent 
from  Cape  Hatteras  to  the  West  Indies  (one  hundred  fathoms  off  Barbados), 
and  also  on  the  Pacific  coast  at  Panama  and  in  the  Gulf  of  California. 

This  little  shell  is  not  to  be  distinguished,  except  by  its  nearly  white 
color,  from  the  young  of  C.  decussata  of  the  same  size.  The  examination  of 
a  much  larger  series  of  specimens  than  was  at  my  disposal  when  preparing 
the  Blake  report  shows  that  the  size  when  fully  adult  is  uniform  and  always 
smaller  than  the  adult  C.  decussata.  The  young  divaricata  is  proportionately 
less  inflated  and  has  a  more  circular  outline  than  the  full-grown  shell.  The 
color  is  yellowish  or  nearly  white  in  all  the  specimens  I  have  seen,  and  the 
epidermis  hardly  perceptible. 

Crenella  minuscula  n.  s. 
1'i.ATF.  35,  Figure  22. 
Oligocene  of  the  lower  bed  at  Alum  Bluff,  Chattahoochee  River,  Florida; 
Burns. 

Shell  nnuute,  thin,  inflated,  elongate  ovate,  feebly  radially  striated,  the 
striations  apparently  diverging  from  a  medial  line  on  the  disk;  not  dichoto- 
mous;  the  beaks  smooth  ;  inner  margins  crenulate ;  valves  nearly  equilateral. 
Alt.  1.75,  lat.  1.25,  diam.  i  nun. 

lO 
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This  little  shell  is  rare  in  tlie  marl,  and  resembles  in  a  general  way  C. 
divaricata  Orb.,  of  which  it  is  the  precursor,  but  has  fainter  sculpture  and 
smooth  beaks,  besides  being  constantly  of  smaller  size,  and  is  more  narrow  in 
form  than  the  young  of  C.  divaricata  of  the  same  length. 

Crenella  duplinensis  n.  s. 

Plate  35,  Figurk  6. 

Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina;   Burns. 

Shell  small,  thin,  rounded  ovate,  delicately  radially  sculptured,  with  fine, 
rounded  ribs  crossed  by  delicate  incremental  lines  ;  smoother  towards  the 
beaks  ;  valves  moderately  inflated  ;  beaks  recurved,  stri.e  diverging  fioin  a 
line  near  the  anterior  third  ;  iimer  margin  crcnulatcd,  the  crenuhv  extending 
well  up  into  the  vaKe ;  the  hinge  with  its  crenulations  short  and  delicate. 
Alt.  2.9,  lat.  2.4,  diam.  1.5  mm. 

This  species  is  proportionally  wider  and  less  inflated  than  C.  uiiiiusciila, 
attains  a  larger  size,  and  has  more  recurved  beaks.  From  C.  divaricata  it 
differs  by  its  feebler  sculpture,  somewhat  smaller  shell,  and  especially  by  its 
much  weaker  hinge,  with  less  conspicuous  and  strong  crenulations.  The  line 
of  divarication  of  the  sculpture  is  also  more  anterior  and  the  beaks  more 
recurved. 

The  recent  Crciiclla  glaiidula  Totten  is  reported  as  fossil  in  the  Pleisto- 
cene beds  at  Montreal  by  Dawson  (Geol.   Rep.  Can.,   1863,  p.  927),  and  at  , 
Sankoty  Head,  Massachusetts,  by  Verrill,  but  Dr.  Dawson  is  now  disposed  to  ; 
refer  his  specimens  to  C.  faba  Fabr. 

Genus    MODIOLARIA    litck. 
Modiolaria  Beck,  in  E.  Robert,  Zool.  Voy.  Recherche  en  Isl.  ct  en  Grtinl.,  pi.  17.  fij,'s.  1-4, 

1840;   Loven,  Intl.  Moll.  Scand.,  p.  33,  1846.      Type  Mytilus  discors  I.inne. 
ZrtWMto  Swainson  (as  of  Hiimphixy),  Malac,  p.  385,  1840;   not  of  Monlfdrt,  1810.     Type 

Mylilus  impaclus  Herrmann. 
Lanistina  Gray,  1'.  Z.  S.,   1847,  p.  199  (in  plac  e  of  I.anislcs  S\v.). 
Modiolacra  Gray,  in  Dieffenbacli,  N.  Zeal.,  ii.,  p.  259,  1843  ;  fulc  Ilulton,  Cat.  Mar.  Moll. 

N.   Zeal.,  p.  78,   1873;   (a  lypo^jraphical  error  for  Modiolivia  ^)  sole  ex.  M.  iiii/iiu/ii 

Gray. 

Swainson  ([uotes  Lainstcs  as  of  Ihunijlirc)-,  but  there  is  no  such  genus  in 
the  Museum  Calotmianum,  where  the  Myti/i/s  discurs  Lain,  (not  of  Linne),  j 
otherwise    M.    itnpaclits    Herrmann    (1776),    is    given    the    specific    name    of' 
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"  /.tiiiafiis."  By  sonic  confusion  of  this  vvitli  Montfort's  Lanistcs  (whicli  is 
citcii  b)-  Swainson,  p.  387,  as  Lanitcs)  this  error  probably  arose. 

I  have  not  access  to  Dieffenbach's  New  Zealaml  at  this  wrilini;,  but  if  the 
Mihlii'hura  cited  from  it  by  Mutton  is  correct,  it  is  probably  a  typographical 
error  for  Modiolaria,  and  an  earlier  citation  of  I5cck's  name  than  is  usually 
known. 

This  genus  is  distinguished  from  Crcnclla  by  its  elongated  siplions,  the 
branchial  one  being  usually  shorter  and  not  closed  along  its  lower  side,  but 
merely  with  apposited  free  edges ;  the  foot  also  differs,  being  long  and  taper- 
ing to  a  point,  instead  of  clavate  as  in  Crcnella.  It  is  somewhat  difficult  to 
apportion  the  fossil  species,  but  they  are  perhaps  best  separated  from  CrencUa 
by  the  impressed  mid-lateral  area  which,  in  the  typical  Modiolaria,  is  usually 
smooth  or  not  radially  sculptured. 

The  genus  may  be  divided  as  follows  : 

Modiolaria  s.  s.  Shell  with  three  areas  on  the  disk,  the  central  w  ith  feeble  or 
entirely  without  radial  sculpture,  the  others  radially  sculptured.  Branchial 
siphon  considerably  shorter  than  the  anal.  Type  Mytilits  discors  L.  = 
M.  discrepans  Mont. 

Liobcrus  Dall.  Shell  with  the  radial  sculpture  obsolete  or  absent;  branchial 
siphon  equal  or  nearly  equal  to  the  anal,  both  much  elongated.  Type 
Modiola  castanca  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  266,  1822.* 

Rhomboidella  Montero.sato  (1884).  Shell  rhomboid,  the  surface  entirely 
covered  with  sharp  radial  striations.     Type  Modiola  rhombca  Berkeley. 

'  Planiinodiola  Cossmann  (1887).  Shell  modioliform  rather  than  rhomboid, 
with  the  anterior  radiated  area  very  small  and  the  valves  rather  com- 
pressed.    T}pe  Modiola  sulcata  Lam.     (Parisian  Eocene.) 

This  section  might  quite  as  well  be  placed  in  Modiolus,  from  which  it 
differs  by  no  very  important  characters.  It  is  very  doubtful  if  it  is  a  Modiolaria. 
The  type  is  not  the  same  as  the  recent  Modiola  sulcata  of  Lamarck  (=  M. 
{Brachydeutcs)  citriiius  Bolten). 

The  earliest  species  in  our  Tertiary  is  probably  M.  sub/)oittis  Harris,  from 
the  Upper  Midway,  though  its  generic  position  is  not  positively  determined. 


*  This  is  probably  the  same  as  M.  lipiea  Reeve,  Conch.  Icon.,  x.,  Modiola,  pi.  10,  fig.  71,  1858. 
.'/.  castanca  Say  was  mistakenly  referred  by  Tryon  to  the  young  of  M.  tulipa  I,am.  in  Am.  Mar. 
Conch.,  p.  187,  1874. 
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J/,  alabaniciisis  O.  Meyer,  from  the  Claibtnnian,  is,  however,  a  well-character- 
ized species. 

Modiolaria  sp.  iiidet. 

Oligocene  of  the  Chipola  River,  Monroe  Count)-,  Florida;   Dall. 

A  single  broken  vahe  belonging  to  this  genus  was  obtained  from  the 
Chipola  marl.  It  is  a  .species  similar  to  M.  lateralis  Say,  but  marked  especially 
by  well-developed  latticed  sculpture  in  the  interspaces  of  the  radii. 

Modiolaria  virginica  Com  ad. 
Modifllaiia  virginica  Conr.id,  .Am.  Joiini.  Conch.,  iii.,  \).  267,  pi.  22,  fig.  3,  1867. 

Yorktown,  Virginia,  Coniad  ;  from  the  Miocene  beds  along  the  ^'ork 
River,  Virginia,  Ilarris. 

This  small  species  is  well-characterized  by  its  rather  angular  shape,  the 
reticulated  sculpture  of  the  posterior  area,  and  the  feeble  sculpture  of  tiie 
anterior  area.  It  recalls  Gregariclla,  anil  perhaps  should  rightly  be  referred 
to  that  section  of  Modiolus  rather  than  be  placed  in  Modiolaria. 

Modiolaria  carolinensis  n.  s.  ? 

Plate  35,  Figure  12. 

Upper  Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina; 
Burns. 

Shell  small,  plump,  rather  elongate,  with  a  shallow  but  well-marked  radial 
furrow  at  the  posterior  edge  of  the  medial  smooth  area;  terminal  areas 
radiately  sculptured  with  small,  radial,  rounded  threads,  those  on  the  anterior 
area  fine  and  simple,  those  on  the  ridge  of  the  posterior  slope  more  or  less 
reticulated  by  concentric  elevated  lines  and  distally  dichotomous,  diverj^ent 
from  the  summit  of  the  ridge  and  stronger  dorsally ;  hinge-line  stiaight,  the 
margin  abo\'e  it  angulated  at  its  posterior  termination  ;  the  beaks  nearly 
anterior,  the  posterior  ventral  termination  of  the  valve  rounded  and  produced; 
inner  margin  crenulated  ;  on  the  hinge-line  the  crenulje  are  almost  like  teeth, 
and  increase  in  strength  backward  distally  being  disjirnportionately  large  at 
the  entl  of  the  series.     Alt.  4.5,  lat.  6.5,  diam.  3.5  mm. 

This  shell  is  \ery  like  M.  virginica,  which,  howe\er,  is  arched  instead  of 
angulated  near  the  distal  end  of  the  hinge-line,  and,  in  the  specimens  I  have 
been  able  to  examine,  is  more  rounded  and  less  produced  behind  and  has  a 
less  conspicuous  medial  furrow.     It  niay,  however,  prove,  when  a  snfficicntl)'  i 
large  number  of  specimens  are  brought  together,  that  these  characters  fall 
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witliin  the  limits  of  varietal  rather  than  specific  distinction.  The  specimen 
figured  is  somewhat  blunted  by  fracture  or  other  accidental  causes  at  the 
lower  posterior  end,  so  tliat  it  does  not  show  as  much  of  the  produced  char- 
acter as  the  other  smaller  antl  less  developed  specimens  which  were  collected 
with  it. 

Modiolaria  lateralis  S;u . 
Mvlilhis  lateralis  Say,   Jouni.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  264,   1822  ;   Biiiney's  Say,  p. 

91,  1858. 
Crtitclla  /a/cra/is  Tiyon,  Am.  Mar.  Couch.,  p.   190,  pi.  40,  fig.  523,  1874. 
Modiolaria  laUralis  Dall,  Bull.  U.  S.  Nat.  .Mus.,  No.  37,  p.  40,  pi.  6,  figs.  7,  8,  1889. 
Modiola  clliptica  H.  C.  Lea,  Am.  Joiirn.  Sci.,  xliii.,  p.  106,  pi.  1,  fig.  2,  1842. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek  marls,  Florida,  Dall  and 
Willcox ;  Pleistocene  of  .Simmons  Bluff,  South  Carolina,  Biu-ns  ;  recent  at 
Portland,  Maine  (Fuller) ;  Delaware  Bay,  Lea  ;  North  Carolina,  United  States 
Fish  Commission;  South  Carolina,  Gibbes ;  and  southward  through  the 
Antilles  to  Venezuela  ;  situs  on  oysters  and  sponges  {TctJiyd). 

This  prett)^  little  species  is  much  like  M.  marmorata  Forbes  of  the  British 
fauna.  It  is  probable  that  specimens  obtained  north  of  Chesapeake  Bay  have 
'  een  transported  with  "  seed"  oysters.  jModiolaria  tnxnslitcida  Gabb  (Journ. 
\cad.  Nat.  Sci.  Phila.,  2d  Sen,  viii.,  p.  377,  pi.  47,  fig.  Si,  1881)  from  the  Plio- 
cene of  Costa  Rica  is  a  very  similar  species. 

The  recent  northern  species,  J/  nigra  Gray  and  M.  discors  L.,  are  reported 
by  Dawson  (Can.  Nat,  2,  p.  419,  and  Geol.  Rep.  Can.  for  1863,  p.  927) 
from  the  Pleistocene  glacial  beds  of  the  Province  of  Quebec,  near  Montreal. 

Family  DREISSENSIID^. 

The  .systematic  position  of  this  family  cannot  yet  be  said  to  be  definitely 
fixed,  and  is  not  likclj'  to  be  finally  decided  until  careful  anatomical  and 
embryological  investigations  of  such  forms  as  Scptifcr,  Mytilopsis,  etc.,  are 
available. 

The  nomenclature  of  this  group  has,  so  far  as  I  know,  never  been  pub- 
lished in  the  full  and  precise  shape  demanded  by  systcmatists  of  the  present 
day;  those  who  have  referred  to  it  seem  to  vie  with  each  other  in  omitting 
dates,  references,  and  essential  facts.  To  make  such  a  review  here  is  not 
called  for  by  present  necessities,  and  is  impracticable  for  want  of  part  of  the 
literature.  The  earliest  name  appears  to  be  linoccpltaliis  (Miinster  MS.,  1828) 
Keferstein  (Gcogn.  Geol.  Zeitschr.,  ix.,  p.  92,  1831),  but  it  would  seem  as  if  the 


TRANSACTIONS    OF   WAGNER 
808 

TERTIARY  FAUNA   OF   FLORIDA 


genus  had  not  been  specifically  characterized,  though  two  species  were  de- 
scribed under  this  generic  name,  and  it  was  cited  by  Deshayes  (Bull.  soc. 
geol.  de  Paris,  t.  iii.)  in  1833.  In  1836  Goldfuss  fully  characterized  the  genus, 
which  was  founded  on  two  fossil  species.  In  1835  the  recent  Mytihis.  fliivialilis 
of  Pallas  (J/;  wolgcB,  Chemn.,  xi.,  p.  256,  fig.  2028)  was  almost  simultaneously 
named  Drcisscna  (mel.  Drcissciisia)  by  Van  Beneden  and  Tichogonia  by  Ross- 
massler,  the  former  having  a  few  weeks'  precedence.  In  1837  appeared  the 
names  Mytiliiia  and  HTytilomia  Cantraine.  Jay,  in  1836,  used  for  the  Danuhian 
shell  the  name  Dythaluiia  daiinbii  (Cat.  Coll.,  p.  25)  but  without  description. 
There  is  also  a  large  number  of  variants  due  to  misprints  or  errors  of  the  pen. 
The  species  D.  flnviatilis  (or  polyiiiorplius  of  many  authors)  differs  from 
most  of  the  fossils  and  from  our  American  shells  by  the  absence  of  the 
secondary  myophore,  and  is  doubtless  generically  distinct.  Being  unable  to 
determine  the  status  of  Enocephaliis,  the  nomenclature  of  the  American  type 
may  be  provisionally  stated  as  follows : 

Genus   CONGERIA   Parlscli. 
Congeria  Partsch,  Ann.  Wiener  Mus.,  i.,  p.  93,  1835. 
Mytilopsis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  June,  1857,  ]i.  167.     Type  M.  h-uco- 

phccatiis  Conr. ,  1831. 
Mytilus  s'^.  Reeve,  Concli.  Icon.,  x.,  pi.  x.,  1858. 
Praxis'^,  and  A.  Adams,  Gen.  Rcc.  Moll.,  ii.,  ]).  522,  Dec,   1857. 

Myliloides  Conrad  (lapsus),  Proc.  Acad.  Nat.  Sci.  Pliila.  for  1874,  p.  29  ;   not  of  P)ro<;niart, 
1822. 

Partsch  specifically  mentions  the  myophore  in  his  diagnosis,  and  an  ex- 
amination of  a  number  of  his  species  shows  that  they  agree  in  all  essential 
systematic  characters  with  the  American  shells. 

Congeria  leucophseata  Conrad. 
Mytilus  Icucophaatiis  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila..  \i,,   p.  263,   pi.  11,  fii^.  13, 

1831  ;  Ravenel,  Cat.,  p.  7,  1834;  Dc  Kay,  New  York  I'auna,  /ool.,  v.,  p.  184,  1843. 
Mytilopsis  leucophaatus  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1857,  |).   167  ;   Dall,  Hull. 

U.  S.  Nat.  Miis.,  No.  37,  p.  40,   1889. 
Drcisscna  amcricniia  (Rccluz  MS.),  in  Reeve,  Conch.  Icon.,  x.,  ])1.  x.  {Mytilus'),  fi^'.  43, 

Jan.,  1858;  Fischer,  J.  de  Conchyl.,  vii.,  p.   131,  1858. 
Drcisscna  Aiisii  (Dkr.  MS.)  Fischer,  Journ.  dc  Conchyl.,  \ii.,  p.  133,  1858. 
Drcisscna  Icucophicla  Tryon,  Am.  Mar.  Conch.,  ]).  190,  pi.  40.  fii;.  424,  1874. 

Pleistocene  of  North  Beach,  Osprey,  Florida,  Dall;    recent,  especially 
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about  oyster  beds,  from  Maryland  to  Florida,  Nicaragua  (Richmond),  New 
Grenada  (Totten),  St.  Thomas  (Dunker),  and  Vieque,  West  Indies. 

A  review  of  the  American  Congerias  in  the  National  Museum  shows 
that  besides  the  above-mentioned  species  there  is  found  in  the  United  States 
the  C.  Rossiiiclss/cri  Dunker  (1858,  Rve.,  fig.  45,  +  C.  Salhi  Reeve,  fig.  44, 
1858,  not  of  Rccluz,  1852),  which  occurs  near  Tampa,  Florida,  and  is  said  to 
extend  to  l^razil.  It  is  distinguishable  from  the  common  lcucopli(cata  by  its 
more  triangular,  anteriorly  flattened,  heavier  shell.  The  C.  Giiitd/oc/ii  Dunker 
(1858),  which  has  a  more  conspicuous  myophore,  is  found  in  Cuba,  while  the 
C.  cochlcata  is  common  at  Colon,  on  the  Isthmus  of  Darien.  There  may  be 
one  or  two  more  identifiable  forms  in  the  West  Indies,  but  the  shell  is  variable, 
passing  through  about  such  a  set  of  mutations  as  does  Mytiius  eiiulis,  and  too 
much  stress  should  not  be  laid  on  slight  differences.  None  of  the  other 
.species  mentioned  has  yet  been  found  fossil,  but  a  species  is  not  uncommon 
in  the  Florida  Pliocene  which  is  obviously  different  from  any  of  them.  It 
is  notable  that  the  European  type,  Dreisscnsia,  does  not  occur  in  Africa  or 
America,  though  it  is  represented  by  a  species  {D.  Massici  L.  Morlet)  in 
Cochin  China.  In  Africa,  America,  China,  and  the  Viti  Islands  Congcria  is 
present. 

Congeria  lamellata  n.  s. 

Platk  35,  Figures  13,  14,  15. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Monroe  Count}-, 
Florida  ;  Dall  and  Willcox. 

Shell  subtrigonal,  externally  smooth,  except  for  concentric  undulations 
due  to  irregularities  of  growth  ;  anterior  side  flattened  below  the  beaks,  the 
periphery  of  the  flattened  area  rounding  over  towards  the  disk  ;  beaks  subacute 
and  slightly  twisted  outward,  b\'ssal  gape  very  narrow;  dorsal  slope  sub- 
arcuate  with  no  pronounced  angle  at  the  distal  end  of  the  hinge-line,  in  the 
vicinit}-  of  which  the  valves  are  somewhat  compressed ;  internal  margins 
smooth  ;  cardinal  border  with  a  wide  groove  for  the  reception  of  the  ligament, 
this  groove  being  continuous  to  the  bealcs ;  septum  small,  separated  from  the 
groove  by  a  A-shaped  lamella  which  on  the  anterior  side  is  conspicuously 
produced  and  extends  along  the  anterior  margin  about  twice  the  length  of 
the  septum  beyond  the  septum  ;  myophore  small,  entirely  hidden  below  the 
septum  and  formed  by  a  callous  eminence  bearing  the  scar  of  the  retractor 
muscle  of  the  foot  upon  which  the  strain  from  the  byssus  comes;  adductor 
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scars  ovoid,  elongate,  and  partlj'  in  contact,  with  a  sliglit  insinuation  of  the 
pallia!  line  in  front  of  them  ;  margin  of  the  right  val\e  somewhat  impressed 
below  the  beak  so  as  to  pass  behind  the  prominence  on  the  margin  of  the 
opposite  valve  when  closed.     Alt.  17,  lat.  10,  diam.  10  mm. 

This  is  a  much  heavier  and  more  triangular  shell  than  C.  Iciicoplurata 
and  more  elongate  than  C.  Rossmassleri,  with  a  different  hinge  from  either. 
Some  very  similar  but  not  conspecific  forms  occur  in  the  Vienna  basin. 

Harris  mentions  the  occurrence  of  a  Drcisscnsia  (=  Congcrid)  in  the 
Galveston  artesian  well,  between  the  levels  of  two  thousand  one  hundred  and 
twenty-three  and  two  thousand  eight  hundred  and  seventy-three  feet  below 
the  surface.     The  horizon  here  is  Upper  Miocene. 

There  are  no  species  of  Scptifcr  determined  from  the  Tertiary-  rocks  of 
eastern  North  America,  but,  as  elsewhere  noted,  Cooper  has  described  a 
species  from  the  Californian  Tertiary. 

Family  JULIID^. 
{Prasiiiidce,  p.  529.) 
This  family  has  not  been  hitherto  represented  in  the  fiunal  lists  of 
American  mollusks,  recent  or  fossil,  except  through  the  inclusion  of  forms 
such  as  Phascolicaina  and  certain  Paleozoic  fossils,  which  in  all  probability 
belong  elsewhere.  Semper  showed  many  years  ago  that  the  typical  genus, 
Prasina,  was  suspiciously  close  to  the  older  genus,  Julia,  of  Gould.  Fischer, 
in  his  manual,  unites  them  as  subdivisions  of  one  genus.  They  arc  really 
identical,  and  the  consolidated  genus  must  take  the  older  name  of  Gould 
and  Prasina  be  relegated  to  .synonym)',  according  to  the  rules  of  nomencla- 
ture. To  Prasina  and  Julia  Cossmann  has  added  a  shell  from  the  Parisian 
Eocene,  named  by  him  Anoiiialoiiiya,  and  P"ischer  has  suggested  that  Pniihc- 
linia  Crosse  may  perhaps  find  a  place  in  the  same  vicinity. 

Genus  JULIA  Goul,!. 
Julia  Gould,  Proc.  Bost.  Soc.  Nat.  Hist.,  viii.,  p.  284,  Fcl).,  1862;  Oti:i,  Comli.,  p.  241, 

1862.     Type_/.  cxquixita  (iould,  /.  r. 
Prasina  Deshayes,   C.it.   Moll.   Isle  dc  Reunion,  p.  25,    1S63.     Type  /'.  borhonicd   Dcsli., 

op.  cil.,  p.  29,  pi.  iv.,  fii,'s.  4-8. 
/VaK«/fl  Cossmann,  Cat.  III.  Koc.  I'aris,  p.  174,  1887. 

Fischer  (Man.,  p.  950)  separates  Prasina  from  Jjilia  on  the  groimd  that 
the  latter  is  nacreous  and  has  the  borders  finely  crenulatcd,  but  botii  these 
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characters  are  non-existent  in  the  one  as  much  as  in  the  other.  Gould  prob- 
ably used  the  word  "  margaritacca"  to  express  the  lustre  often  seen  on  polished 
jwrcellanous  shells,  and  the  "  crenulations"  are  merely  the  faint  incremental 
radiations  common  to  all  bivalves.  The  examination  of  authentic  specimens 
of  Gould's  species  (for  which  I  am  indebted  to  the  authorities  of  Cornell 
University)  enables  me  to  make  a  positive  statement  in  regard  to  these  facts. 
The  shell  is  not  pearly  and  the  margin  is  not  crenulated  in  the  strict  sense  of 
those  words.  The  adductor  scar  is  precisely  as  figured  by  Fischer  for  Prasina 
I'orbonica,  and  I  can  find  no  trace  of  any  other  scar,  though  the  interior  is  so 
pi)lished  that  this  would  be  hardly  visible  at  any  rate  if  present. 

Julia  floridana  n.  s. 
Plate  35,  Figures  i,  2,  3. 

Oligocene  marl  of  the  Chipola  River,  Florida;  Burns. 

Shell  small,  inflated,  smooth,  arched  above,  rounded  behind,  the  ba.se 
nearl)'  straight;  the  beaks  prominent  with  a  small  impressed  lunule  imme- 
diately under  them  ;  below  this  lunule  the  valve  projects  forward  to  a  rather 
acute  point;  with  the  exception  of  the  groove  for  the  ligament  the  hinge-line 
is  perfectly  simple  without  teeth  or  crenulations  of  any  kind ;  the  edge  of  the 
impressed  lunule  in  the  right  valve  is  produced  into  a  lamella  which  fits  behind 
a  less  prominent  extension  of  the  corresponding  margin  in  the  opposite  valve ; 
interior  of  the  valves  smooth,  with  no  trace  of  muscular  or  other  scars; 
exterior  sculptured  only  by  faint  incremental  lines;  inner  margin  of  the  valves 
simple,  not  crenulated ;  shell  substance  showing  no  traces  of  nacreous  struc- 
ture, but  rather  porcellanous.     Alt.  4.5,  lat.  6.5,  diam.  2  mm. 

This  .species  evidently  belongs  to  the  same  restricted  group  as  the  original 
Prasina  borbonica  of  Deshayes.  The  chief  tlifference  is  that  the  impressed 
lunule  is  smaller  and  not  so  deep,  and  that  its  margin  in  the  left  valve  is  not 
elevated  into  so  evident  a  tubercle.  Careful  scrutiny  of  more  than  twenty 
valves  collected  failed  to  show  any  satisfactory  muscular  or  pallial  scars. 

This  is  the  only  species  known  from  .American  deposits  and,  as  far  as  I 
have  been  able  to  discover,  the  only  fossil  species  known  of  the  restricted 
group  from  any  horizon. 
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Order  TELEODESMACEA. 

For  reasons  of  coiuenience,  some  groups  of  this  order  iiaving  been 
completed  in  manuscrii)t  as  mucli  as  two  years  ago,  ami  it  being  desirable  to 
print  them  as  earl)'  as  practicable,  the  series  of  families  is  here  begun  with 
the  Tcrcdiiiidtv,  an  order  the  reverse  of  that  appearing  in  the  list  of  fimilies 
on  page  484  of  this  volume. 

Superfamily   ADESMACEA. 

Family  TKRKDINID/E. 

Genus  TEREDO  Liiin^. 

Teredo  Linne,  Syst.  Nat.,  Ed.  x.,  p.  651,  1758.     Type  T.  aai'n/is  Linne. 
Xylophas^us  yienschen,  Zoofih.  ('.ronovianum,  p.  258,   I  781.      Same  type. 

The  tubes  of  Teredo  and  its  allies  appear  in  all  the  Tertiary  horizons  of 
North  America  which  have  been  well  searched,  and  a  number  of  names  have 
been  applied  to  them,  but  so  far,  I  believe  (unless  PJiolas  rltoinhoidea  Lea, 
from  the  Miocene  of  Petersburg,  Virginia,  be  founded  on  a  valve  of  Teredo), 
the  valves  of  none  of  the  species  have  been  described  or  figured.  This  leaves 
the  species  of  the  genus  in  our  Tertiary  in  a  very  unsatisfactory  state,  and  it 
has  even  been  suspected  that  some  of  the  tubes  described  as  teredinc  are 
really  the  shelly  retreats  of  Scrpnlidie  or  other  tubicolous  worms.  In  this 
uncertainty,  I  shall  content  myself  with  giving  a  list  of  the  names  which  have 
been  proposed,  with  references,  leaving  to  a  more  propitious  time  the  task  of 
examining  into  their  valitlity  or  determining  their  synonom)-. 

lunene. 

1.  'Teredo  emacerata  Whitfield,   Lam.   N.  J.,  p.   242,  pi.   xxx.,   fig.   25,    1S85. 

Eocene  marl  of  New  Jersey. 

2.  Teredo  mississip/>ieiisis  Conrad,   Wailes,   Geol.   Miss.,  p.   2S9,    1854;    Eoc. 

Checkl.   S.    L,  p.    24,    1866   (name   only).      Upper    ICoccne   of  Jackson, 
Mississippi. 

3.  Teredo  piigctensis  White,  Bull.  U.  S.  Geol.  Surv.,  No.  51,  p.  62,  pi.  8,  fig.  I, 

1889.      Eocene  of  the   Puget   Group,  Puget   Sound,  Washington,  from 
Carbon,  do,  Washington. 

4.  Teredo  simplex  Lea,  Contr.  Geol,,  p.  38,  pi.  i,  fig.  6,  1833.     riaiborne  sands 

at  Claiborne,  Alabama. 
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This  species  is  represented  by  a  short  piece  of  tube,  apparcntU-  tcredine, 
among  Lea's  types.  De  Gregorio,  Iiowever  (Mon.  Claib.,  p.  lo,  p\.  i,  figs, 
30-33),  has  identified  what  he  regards  as  a  Scrpii/a  tube  from  Claiborne  with 
Lea's  species,  and  for  the  true  Teredo  tubes  which  occur  in  tlie  Claiborne 
sands  lias  proposed  the  name  of  Teredo  siiiip/e.icpsis  {op.  eil.,  p.  236,  pi.  38. 
figs.  26 (J-l>,  1890),  which  probabl)'  may  have  to  be  regarded  as  a  .s\-non\nie  of 
T.  simplex,  while  the  Serpiila  will  need  a  new  name. 

5.  Teredo  siibstriata  Conrad,  Geol.  U.  S.  Expl.  Exp.,  p.  728,  pi.  20,  figs.  J  a-b, 

1S49.     Tertiary  of  Astoria,  Oregon. 

6.  Teredo  virginiana  Clark,  Bull.  U.  S.  Geol.  Surv.,  No.  141,  p.  72,  pi.  15,  figs. 

5  a-c,  1896.     Eocene  of  Virginia  and  Mar\land. 

Oligocoie. 

1.  Teredo  incrassata   Gabb   (as   Kiiphiis),  Geol.   St.   Domingo,  p.   249,    1873; 

Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  viii.,  p.  342,  pi.  44,  figs.  12  a-c, 
1881.  Oligocene  of  St.  Domingo,  Haiti,  and  Costa  Rica,  Gabb;  and 
of  the  Bowden  marls,  Jamaica,  Henderson  and  Simpson.  T  fistula 
Guppy  {lion  H.  C.  Lea),  from  the  Oligocene  of  Trinidad,  is  probably  the 
same. 

2.  Teredo  eircida  Aldiich,  liull.  Ala.  Geol.  Surv.,  i.,  p.  36,  1886.    Vicksburgian. 

Mioeeiie. 

1.  Teredo  calaiiuis  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  .Ser.,  ix.,  p.  234,  pi.  34, 

fig.  4,  1845.  Petersburg,  Virginia.  T  fistula  of  the  same  author  {op.  cit., 
fig.  5)  is  probably  identical,  being  from  the  same  locality  and  differing  in 
little  but  size. 

2.  Teredo  (sp.)  Conrad,  Am.  Journ.  Conch.,  v.,  p.  loi,  1S70,  is  cited  from  the 

Miocene  of  New  Jersey. 

3.  Teredo  (sp.)  Merriam,  Bull.  Univ.  Cal,  ii.,  No.  3,  p.  104,  1896.     Miocene  of 

Vancouver  Island ;  should  be  compared  with  T.  siibstriata  Conrad.  A 
species  of  Teredo  or  some  allied  genus  is  abundant  in  the  fossil  wood  of 
the  Miocene  at  Unga  Island,  Alaska. 

Pleistocene. 
I.  Xylotrya palmulata  Leach  is  reported  by  Holmes  (Post-Pleioc.  Fos.  S.  Car., 
p.  60,  pi.  9,  fig.  5,  1858)  from  the  Pleistocene  of  South  Carolina. 
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Family   PHOLADID^. 

This  family  is  in  much  the  same  condition  as  regards  tlie  Tertiary 
American  species  as  the  preceding,  except  that  the  shells  are  better  known. 
They  are  as  a  rule  rare,  the  specimens  more  or  less  imperfect,  and  often 
unique,  anil  widely  scattered  in  different  collections.  Only  a  few  can  be 
considered  in  detail  here,  but  they  will  be  followed  by  a  list  of  tlie  species 
mentioned  in  the  literature.  Tlie  most  thorough  revision  of  tlie  species  of 
the  group  as  regards  synonymy  is  to  be  found  in  Tryon's  Monograpli  of 
the  Pholadacca,  a  reprint  of  papers  extracted  from  the  Proceedings  of  tlie 
Academy  of  Natural  Sciences,  Philadelphia,  1861-62,  though  some  shifting 
of  generic  names  would  be  necessary  to  bring  the  work  up  to  date. 

Subfamily  PHOLADIN/E   Tryon. 

Anterior  liiatus  permanentlj'  open,  with  no  callum. 

Genus  PHOLAS  (Linn^)  Lamarck. 
Phohis  Linnc,  Systenia  Nat.,   Ed.  x.,  p.  669,   1758  {ex  fxxr/f) ;  Lam.,    Prodrome,   p.   90, 

I  799.     Type  P.  dactylus  L. 
Dacly/imi  day,  P.  Z.  S.,  1847,  p.  187;  Tryon,  Mon.  Pholad.,  p.  75,   1862. 
Phragmop/to/as  Vxsher,  Man.  de  Conch)!.,  p.  11 33,   1887. 
nmiana  (Leach  MS.)  Gray,  P.  Z.  S.,  1847,  p.   [87. 

Valves  with  an  umbonal  reflection,  the  space  beneath  it  tlividcd  into 
cellular  cavities  by  supporting  radial  septa. 

Subgenus  PHOLAS  s.  s. 

Shell  with  an  accessoiy  protopla.\,  a  mesoplax  with  the  nucleus  at  the 
outer  margin  over  each  umbo,  and  a  narrow  elongate  iiypoplax.  Valves 
emarginate  in  front      Type  /'.  ilactyliis  L. 

Subgenus  THOVANA  Gray,  1847. 

Like  IViolns,  but  with  the  mesoplax  nucleus  near  the  inner  margin  and 
the  valves  regularly  rounded  in  front.  Type  P.  oblongata  Say.  This  is 
Giloceiit,  •nil  Tr)dn,  1862,  and  based  on  the  same  type. 

Subgenus  MONOTHVRA  Tryon,  1861. 

The  shell  with  a  single  mesoplax  over  both  umbones  with  a  subccntral 
nucleus,  the  anterior  hiatus  narrow.     Type  P.  oricnlalis  Gnielin. 
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Pholas  (Thovana)   campechiensis   (;nu'lin. 
Pholas  caiitpccliifHsis  Cimelin,  Syst.  Nat.,  \i.,  p.  3216,   I7y2;    Ilaiiley,  Oescr.   Cat.    Rec. 

Sh.,  p.  6,  pi.  9,  fig.  44,  1S42. 
Pholas  oblongata  Say,   Jinnn.   Acad.    Nat.    Sci.,    ii.,    p.    320,    1822;    not  of    Tiiomcy  and 

Holmes,  I'leioc.  Fos.  S.  Car.,  p.  103,  pi.  24,  tig.  5,   1858. 
/'//(i/<w  <i;//(/(<f«(f  Orbigny,  Moll.  Cubana,  p.  215,  pi.  25,  figs.  18-19,  1845.     (Vnimg  shell.) 

Plci.-^toceTic  of  South  Carolina  and  I'^lorida  ;  rccL-iit  from  Cape  llattera.s, 
North  Carolina,  to  Brazil. 

This  species  is  distinguished  from  the  following  one  by  the  proportions 
and  e.xtcnt  of  the  unibonal  processes,  which  tliffer  markedly  in  the  two  forms. 

Pholas   (Thovana)   producta   Conrad. 
Pholas  oblongata  Tuomcy  and   Holmes,  I'leioc.  Kos.  S.  Car.,  p.   103,  pi.  24,  fig.  5,   1858; 

not  of  Say. 
Pholas  producta  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  571,  1S63. 

Miocene  of  the  Sumter  District  and  Peedee  River,  South  Carolina ;  Plio- 
cene of  the  Waccamaw  River,  South  Carolina  ;   Holmes  and  Johnson. 

In  this  species  the  umbonal  reflection  is  considerably  longer  in  proportion 
than  in  the  Pleistocene  shell,  and  the  anterior  space  between  the  reflected 
edge  and  the  e.xterior  of  the  valve  in  front  of  the  umbo  and  below  the  level 
of  the  septa  is  much  smaller  and  less  conspicuous.  The  ribbing  of  the 
present  species  is  less  sharp  and  continuous. 

Pholas   (Thovana?)  Menimingeri   Tuomcy  and   Holmes. 
Pliolas  Mimmingcii  1 .  and  H.,  I'leioc.  Fos.  S.  Car.,  p.  104,  pi.  24,  fig.  6,   185S. 

Miocene  of  the  Sumter  District,  South  Carolina  ;  Tuomcy  and  Holmes. 

This  species  recalls  Zirfica,  but  is  said  by  the  authors  cited  to  have  a 
septate  umbonal  reflection.  It  is  subtruncate  behind  and  diflers  widely  from 
any  of  the  other  species,  but  has  been  unaccountably  omitted  from  all  the 
checklists. 

Genus  BARNEA  (I.cach  MS.)  Risso. 
ISanua  Risso.,  Hist.  Eur.  Mer.,  iv.,  p.  376,   1826.     Type  B.  spinosa  Risso  {=  P.  Candida 

Linne). 
llolopholas  Fischer,  Man.  de  Conchyl.,  p.  I  133,  18S7. 
Pliolas  Lamarck,  1801  ;  Tryon,  1862  ;  not  Lamarck,  1799. 
I  vrtoplcura  Tryon,  Mon.  Pholadacea,  p.  73,  1862. 

Shell  with  the  space  below  the  umbonal  reflection  not  septate;  accessory 
plates  nut  exceeding  two  in  number. 
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Subgenus  BARNEA  s.  s. 

Shell  with  only  one  accessory  plate  (pioto[)lax) ;  anterior  gape  small. 
Type  Pholas  Candida  Linne. 

Subgenus    SCOBINA   Bayle,   1880. 

Shell    with   a   transverse   niesoplax    and   a    lanceolate    protoplax.     T\  pe 

P.  costata  Linne. 

Barnea  (Scobina)  costata  I.imiO. 
Pliolas  cos/aliis  Linne,  Syst.  Nat.,  Ed.  x.,  p.  669,   1758  ;   Lam.,  An.  s.  Vert.,  v.,  p.  445, 

1818;  Sby.,  Gen.,  No.  23,  pi.  I,   1S24  ;   Holmes,  rost-1'leioc.  Fos.  S.  Car.,  |).  5iS,  pi. 
9,  figs.  I,  \  a,  1858;  Tryon,  Mon.  Pholail.,  p.  y^,  1S62. 
Pholas  virginiaiMS  Lister,  Hist.  Conch.,  Ed.  ii.,  pi.  5,  fig.  434,   1770. 

Pliocene  of  the  Caloosahatchie  marls,  Florida,  Dall ;  Pleistocene  of  M.is- 
sachusetts,  at  New  Bedford ;  of  Maryland,  at  Cornfield  Harbor ;  of  South 
Carolina,  at  Simmons  Bluff;  of  Florida,  at  Osprey ;  recent  from  Massachu- 
setts south  to  Mexico  and  Brazil. 

The  recent  shell  is  identical  with  that  of  the  Pliocene,  but  differs  from 
the  Miocene  form  by  its  uniformly  thinner  texture,  resulting  in  a  sort  of 
punctate  pattern  on  the  inteiiur  of  the  valves,  its  larger  size,  and  the  tlifferent 
proportions  of  its  umbonal  reflection,  much  as  P.  caiiipcchiciisis  differs  from 
the  Miocene  P.  prodiuta. 

Barnea  (Scobina)  arcuata  Conrad. 
Pholas  arcuata  Conr.,  Medial  Tert.,  cover  of  No.  2,   p.   3,    1841  ;  Proc.   Acad.  Nat.  Sci. 

Phila.  for  1862,  p.  571,  1S63. 
Pholas  acuminata  Conr.,  Medial  Tert.,  p.  77,  pi.  44,  fig.  2,  1845. 

Pholas  costata  Tuoniey  and  Holmes,  I'leioc.  I'Os.  S.  Car.,  \).  102,  pi.  24,  Ii-.  4,  1857; 
not  of  Linne. 

Miocene  of  Nansemmul  River,  near  Suffolk',  Virginia,  Burns;  of  Mary- 
land, Conrad;  c)f  South  Carolina,  in  the  Waccamaw  district,  Tuomey. 

This  species  is  known  from  B.  costata  by  its  longer  umbonal  leflection 
and  smaller  size.  It  is  usually  more  solid  ami  thick,  with  more  numerous 
and  finer  radial  ribs.  Fragments  from  the  Galveston  arlesi.m  well  may  be- 
long   o  it,  but  have  not  been  accessible  to  me  for  critical   compaiison  with 

B.  cdsuita. 

Barnea  truncata  Say. 

Pholas  truncata  Say,  Journ.  Acad.  Nat.  Sci.  I'liila.,  ii.,  p.  321,  1822  ;  Sl)y.,  Tlies.  Condi., 
i.,  p.  488,  pi.  104,  figs.  29,  30,  1849;  l>e  Kay,  /.onl.  N.  V.,  Moll.,  p.  248,  pi.  34, 
fig-  323  rt-*^,  1843;   Holmes,  Post-Plcioc.  Fos;  S.  Car.,  p.  57,  pi.  y,  fig.  4,   1858. 

Pholas  {Cyrto/ilciira)  truncata  Tryon,  Mon.  I'liolad.,  p.  74,  1862;  Cat,  I'hoiadacea,  p. 
2,  1867. 
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ricistoccno  of  South  Carolina,  Holmes  ;  recent  at  New  Bedford  Harbor, 
Massacluisctts,  and  southward  tt>  Soutli  Carohna,  Ravcnel ;  Cliili  and  Peru, 
Ruschenbergcr  {?)Jic/c-  Tryon. 

This  species  (to  whicli  the  figure  of  P.  MtiitiiiiiigLii  T.  and  II.  has  a  sus- 
picious resemblance)  usually  has  a  tolerably  wide  anterior  ijape,  and  a  single 
accessory  valve  extending  forward  from  behind  the  umbones  with  the  nucleus 
posterior;  but  in  one  specimen  in  the  National  Museum  the  plate  is  divided 
into  two,  the  anterior  elongate  and  narrow,  the  posterior  (behind  the  uiribones) 
small  and  round,  and  this  is  the  condition  figured  by  De  Kay.  There  seems 
to  be  no  doubt  as  to  the  specific  identity  of  the  two  variations,  which  leads 
to  a  query  as  to  the  systematic  \alue  of  the  cluu-acters  upon  which  the  name 
Scoliina  is  based. 

The  identity  of  the  form  from  the  west  coast  of  South  America  with  Say's 
tntncata  is  doubtful.  Perhaps  it  should  rather  be  united  with  the  Californian 
type  named  by  Stearns  Pkolas  pacifica. 

Barnea   alatoidea   Aklrich. 
riiolas  alaioideii  Aldr.,  Bull.  Ala.  Geol.  Surv.,  No.   i,  p.  36,  pi.  4,  figs.  9  a-c,  1886. 
Pholas  Roperiaiia  Tuomey  MS. 
Barnea  alatoidea  Cossmann,  Notes  Compl.  Eoc.  Ala.,  p.  5,  1894. 

Chickasawan  Eocene  of  Bell's  and  Gregg's  Landings,  Alabama ;  Aldrich. 
De  Gregorio  has  given  the  varietal  name  of  Aldrichi  to  the  figure  96  of 
Aldrich.     The  species  strongly  recalls   B.  Lcvesquci  Watelet  of  the  Parisian 
Eocene. 

Genus  ZIRFJEA    (Leach)   Gray. 
:ij\ca  "Leach,  1S17,"  Gray,  P.  Z.  L.,   1847,  p.  188  ;  Ann.  Mag.  N.  Hist.,  2d  Ser.,  viii., 

p.  385.  185'- 
Zirphica  Leach,  Moll.  Gl.  Brit.,  pp.  250,  252,  1852.     Type  Pholas  crispa/a  Linnc. 
Thurlosia    "Leach,    Conch.    Nomen.,    1845,"  fide   Agassiz   in   Scudder's   Nomenclator, 

1882;   (not  found.) 

Shell  with  a  radial  sulcus  dividing  the  vaKes  into  two  areas;  accessory 
plates  rudimentarj-  or  wanting ;  anterior  gape  large. 

ZirfsBa  crispata   Linnc. 
Mya  erispala  Linnc,  Syst.  Nat.,  Ed.  .\.,  p.  670,   1758. 
Pholas  erispata  Linne,  Syst.  Nat.,  Ed.  .\ii.,  p.   iiii,  1767. 
Pholas  bifrons  Da  Costa,  Brit.  Conch.,  p.  242,  pi.  16,  fig.  4,  1778. 
Pholas parva  Da  Costa,  Brit.  Conch.,  p.  247,  1778.     (Young  shell.) 
Solen  erispus  Gmelin,  Syst.  Nat.,  vi.,  p.  3228,  1792. 
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I'liolas  lamcllala  Russell,  Essex  Joiini.,  i.,  p.  50,  1S39  (not  Turton). 

Xir/tra  I rispiitti  Gray ,  Ann.  Mag.  Nat.  Ilist.,  2tl  .Ser.,  \iii.,  p.  385,   1851. 

Zirpluea  crispata  (Gray)  Leach,  Moll.  Gt.  liril.,  p.  252,  1852. 

Thtirlosia  crispata  Tryon,  Mon.  I'holaciacca,  p.  83,  1862  ;  (not  in  Leach  as  cited  by  Tiyon  1) 

Miocene  (?)  of  New  Jersey  near  the  niotith  of  Sliark  River,  Wliitfield  (in 
United  States  National  Museum);  Pleistocene  of  Labrador  and  boreal  eastern 
America ;  recent  in  northeastern  America  from  the  Arctic  Seas  south  to  New 
York  and  possibly  to  North  Carolina. 

I  have  been  unable  to  trace  the  Tliurlosia  s)iionymc  further  than  Tryon. 
It  does  not  occur  in  the  Mollusca  of  Great  Britain,  from  which  he  cites  it.  If 
Agassiz's  reference  be  correct  it  would  antedate  Zirplima  and  IJrfcea,  but  I  can- 
not discover  the  publication  to  which  he  alludes,  and  therefore  retain  wliat 
appears  to  be  the  earliest  identifiable  name.  There  is  some  doul)t  as  to  the 
age  of  the  New  Jersey  fossil ;  at  least  it  has  the  appearance  to  me  of  being 
newer  than  the  Miocene. 

The  Pholas  semicostata  H.  C.  Lea,  which  in  1889  I  refcrrcel  with  doubt 
to  Zirfcea,  probably  belongs  with  Tcrcdiiia.  It  is  a  ver\-  peculiar  form,  and 
the  species  has  not  )'ct  been  founil  in  a  fossil  state.  The  Zirfcea  from  the 
northwest  coast  of  America,  referred  by  Carpenter  to  Z.  crispata,  is  a  distinct 
though  allied  species,  called  Z.  Gabhii  by  Tryon,  and  found  fossil  in  the  Pleis- 
tocene of  California  as  well  as  hving,  there  and  northward.  Another  s])ecies, 
Z.  dentata  Gabb  (Pal.  Cal.,  ii.,  p.  18,  pi.  3,  fig.s.  31-31  a,  1866),  is  found  in  tin; 
Californian  Pliocene.  Z.  plana  White  (Bull.  U.  S.  Geol.  Surv.,  No.  51,  ]>.  15, 
pi.  iv.,  fig.  22,  1889)  is  from  the  Tejon  Kocene  near  Martinez,  California. 

Subfamily  JOUANNETIN/E  Tryon. 
Anterior  gape  closed   in   the  adult  by  a  calcareous  diposit,  nr  "  c.ilhnn," 
attaclied  to  either  valve  and  the  eilgcs  of  which  meet  in  the  mitklle  line  helnw  ; 
val«"«(  with  one  or  more  ratlial  sulci,  and  with  one  or  more  accessory  plates. 

Genus  PHOLADIDBA  ('.....d:!!!. 
I'lioladiiicai'iOoAviW,  in  Tmton,  Condi.  Diit.,  p.  r47,  1819.     Type  /'.  Losiom/n'iinn  CooA- 
all  (^   Pholas  piipyrtucus  Turton,   Dilh.   lliil.,  |).  2,   1S22,  -|    (?)   I'lwlas  papynucus 
Solandcr  MS.,  1788). 
Cailiniisia  Leach,  MoIL  Gt.  I5ril.,  p.  254,   1852  ;  same  type. 

Shell  with  a  double  anterior  accessory  plate  (protophix),  the  other  plates 
present  or  absent,  the  valves  prolonged  behind  into  leathery  or  testaceou.s 
cups  or  a  lube  (siplionoplax)  for  the  protection  of  the  siphons. 
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Subgenus    PHOLADIDEA  s    s. 

Slicll  with  a  iloiihlc,  ratlier  small,  |)iot()i)lax,  the  siphonoplax  cup-lil<c, 
the  (itlicr  accessory  plates  wantinjj ;  a  single  radial  sulcus.  Type  P.  Loscom- 
hiiiiia  Gootlall. 

Section   I'titittlhi  \a\.,  1846. 

Like  riioladidca,  but  with  a  small  mesoplax,  tiie  two  parts  of  tlie  proto- 
plax  confliieiU.  Type  Pholas  f^cnila  Conrad,  1838  (+  P.  coticaincrata  Desii., 
1S40,  +  /'.  Conradi,  Val.,  1846).  riiolaincria  Conrad,  1865,  is  probably  syn- 
iMU-nious. 

Sci  tinn   Wltasloiiullti  Carpenter,  1865. 

Like  Pkoladidi-a,  but  small,  with  tlie  siphonoplax  prolonged  as  diverging 
flaps.     Tyi^e  /'.  /^(r/TivV// Sowerby  {^  J',  pen i la  Trv'on,  not  Conrad). 

Section   /Ai/iisui  (">ray,   1S51. 
Like  Plwladidca,  but  witii  the  siphonoplax  prolonged  into  a  shelly  tube. 
T\pe  P.  mclaiiura  Soweiby  (—  /'.  Wilsoin  Conrad,  1849). 

Cenus  PARAPHOLAS  Conrad,  1S49. 
Shell  with  a  single  large  protoplax,  the  mesoplax  anti  metaplax  present, 
double  but  confluent;  a  double  hypoplax  present;  valves  with  two  radial 
sulci,  the  posterior  becoming  obsolete  with  age;  the  siphonal  prolongations 
thin  and  horn)-,  not  attached  to  a  heavy  calcareous  tube,  which  is  formed 
from  debris  by  the  animal  around  the  siphonal  opening  of  its  excavation  ; 
this  differs  from  the  siphonoplax  of  Pholadidca  in  not  being  an  original  secre- 
tion of  the  animal.     T\'pe  /-".  calijornica  Conrad  (-f  P.  Jaiicllii  Desh.). 

Genus  MARTESIA  Leach. 
Marh-sia  Leach,  in  Blain\ille,  Man.  de  iMal.,  i.,  p.  632,   1825.      Type  P.  clavala  Lam.  = 

P/io/as  striata  Linnc. 

Shell  with  a  large  protoplax,  elongated  metaplax,  and  a  double  confluent 
narrow  hjpoplax  ;  mesopla.x  and  siphonoplax  wanting  ;  valves  with  a  single 
radial  sulcus. 

This  is  one  of  the  oldest  ami  most  prolific  groups  of  Pholads,  both  in 
the  Tertiarj'  and  existing  faunas. 

The  mutations  which  occur  between  \outh  and  the  adult  condition  in 
rhiilads  are  so  great  that  the  young  shell  may  sometimes  be  referred  with 
equal  plausibility  to  several  genera,  hence  the  references  of  our  Tertiar)-  forms 
following  must  be  taken  as  merely  provisional. 
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These  species  appear  to  be  icferable  to  Pholaduica :  P.  {P/io/aiiuTia) 
triqnctra  Conratl  (184S)  is  a  young  shell  from  tlic  Vicksburgian  Oligoccne 
and  resembles  a  young  Pltoladidea.  It  has  no  characters  upon  which  the 
undefined  genus  Pholamcria  Conrad  (1865)  can  be  maintained.  Pholaduica 
{Piiiitci/a)  penita  Conrad,  1838  (+  P.  spckea  Conr.,  1855),  and  /'.  (7^.)  oi'oidea 
Gould,  1853,  are  known  from  the  Pleistocene  of  California  and  may  turn  up 
in  older  horizons.  Zirftca  pinna  White,  which  is  a  )-oung  shell,  may  eventually 
find  a  place  hereabouts. 

ParapJiolas  is  represented  in  the  Eocene  marls  of  New  Jersey  by  P. 
Knciskcrni  Whitfield  (Lam.,  Eo.  N.  J.,  p.  241,  pi.  30,  figs.  22-24,  1885);  and 
in  the  later  Tertiaries  of  California  by  P.  californica  Conrad,  also  found  recent 
on  the  same  coast. 

The  genus  ATartesia  includes  Af.  clongata  Aldrich,  1886,  from  the  Chicka- 
sawan  Eocene  of  Bell's  Landing,  Alabama;  M.  tcxana  Harris,  1895,  from  the 
Claibornian  of  Texas;  M.  claiisa  Gabb,  1866,  from  the  Tejon  Eocene  of 
California;  M.  striata  Linne  is  reported  by  Guppy  and  Gabb  from  the  Pliocene 
of  Trinidad  and  Costa  Rica;  M.  ciiitci/onnis  Say,  1822,  from  the  Miocene 
of  Yorktown,  Virginia,  and  the  Pleistocene  of  South  Caroluia;  and  ;)/.  iiiter- 
ca/ata  Cpr.,  1S57,  from  the  same  horizon  in  California.  Martcsia  Dalli  Harris, 
1895,  from  the  Midway  Eocene  of  Georgia,  appears  from  the  figure  to  be 
more  like  a  Castrocftceiia ;  it  is  certainly  not  a  Martcsia.  M.  spharoidalis  \ 
Guppy,  from  Howden,  is  probably  referable  to  another  group. 

The  following  species  may  be  a  Martcsia,  though  there  is  no  trace  of    I 
any  accessory  valves  except  the  protopla.x.  ' 

Martesia  ?  ovalis  11.  s. 

I'l.ATK    36,    FlGUKl';    5.  \ 

Miocene  of  Maryland,  at  Plum  Point;  Harris. 

Shell  small,  sliort ;  valves  somewhat  lozengc-shapctl  with  a  single,  nearly 
median,  radial  furrow  ;  in  front  of  the  furrow  the  \alve  is  coveied  with  crowded, 
fine,  somewhat  pectinated  lamelhe;  behind,  sculptured  only  with  rather  coarse 
concentric  incremental  lines;  the  posterior  tcrniinalion  bluntl\-  roiuidcd; 
umbonal  reflection  small,  solid,  standing  up  vertically  from  the  shell  with  a 
thickened  edge;  callum  smooth,  meeting  that  of  (he  oppf)site  valve  without  | 
overlapijing;  protoplax  enormous,  extending  nearly  as  far  back  as  the  ends  of  I 
the  valves  and  similarly  forward  to  the  anterior  ends,  but  broken  here  so  that 
it  is  n(jt  certain  how  far  it  may  have  curveil  anteri<jrly  ;  the  lateral  edges  are 
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not  complete,  but  the  general  form  seems  to  have  been  oval  or  rounded,  with 
no  signs  of  segmentation,  furrows,  or  additional  accessory  plates,  which, 
indeed,  would  be  quite  needless.     Lon.  12,  lat.  8.5,  diam.  7  mm. 

This  singular  shell  recalls  Martcsia  ohtccta  Sb}-.  in  its  enormous  proto- 
pla.K.  Say's  description  of  his  Pliolas  ovalis  is  insufficient  to  identif)'  his  shell 
without  a  figure  or  tyjjical  specimen.  I  have  wondered  if  it  could  be  possible 
that  the  "  tube"  in  which  his  shell  is  said  to  have  been  enclosed  could  by  any 
chance  have  been  a  poorly  observed  or  imperfect  protoplax  of  this  kind.  It 
is,  of  course,  impossible  to  decide  without  further  information,  but  -Say's 
descriptions  are  usually  so  clear  and  good,  and  his  observing  powers  were 
so  keen,  that  I  can  hardly  suppose  him  to  have  used  the  word  "tube"  for 
an  appendage  of  this  kind  without  some  explanation  or  modification. 

This  species  appears  to  be  related  to  the  Pliolas  sciitata  Deshayes  (An.  s. 
Vert.  Bassin  de  Paris,  i.,  \t.  137,  pi.  vi.,  figs.  5,  6,  i860),  for  which  and  similar 
species  he  proposed  the  sectional  name  Saitigcra.  This  name  being  pre- 
occupied since  1802  for  a  genus  of  Myriapods,  Hschcr  proposed  to  replace  it 
by  Aspidopliolas  (Man.,  p.  1137,  1887).  The  French  species  secretes  a  cal- 
careous tube  or  siphoiiopla.K,  though  none  such  was  R)und  with  the  jircscnt 
shell.  This  may  be  due  to  immaturity  or  other  accidental  circumstance,  and 
the  adults  may  possess  such  a  tube,  which  may  be  what  Say  referred  to. 

Cciius  XYLOPHAGA   Tiirloii. 
Xyltpha-^a  Tuiton,  Dilliyni   ISiit.,  p.  527,   1822.      'I'\|)e  .V.  dorsalis  'I'lirtoii.     (NiH   Xylo- 
phiii^us  Meuschcn,   178S.) 

Shell  like  that  of  Teredo,  but  with  a  double  proluplax  and  the  internal 
apophyses  obsolete;  soft  parts  contained  within  the  shell,  without  callimi, 
siphonoplax,  or  calcareous  tube.  Tiiere  is  sometimes  a  calcareous  lining  to  the 
cxca\ation  made  b\-  the  animal,  according  to  P^ischer,  but  none  of  the  borings 
I  have  seen  from  this  animal  exhibit  it. 

If,  according  to  the  very  obno.xious  practice  of  some  authors,  the  name 
Xylophaga  must  be  rejected  on  account  of  the  existence  of  the  ancient  syno- 
nynie  Xylophagus,  the  name  might  be  changed  to  Xylotomea,  but  our  own 
opinion  is  strongly  adverse  to  such  changes. 

Xylophaga  niississippiensis  Aldrich,  1886,  has  been  described  from  the 
Eocene  of  Newton,  Mississippi,  but  from  the  figure  it  is  somewhat  doubtful  if 
the  species  is  really  a  member  of  this  genus.  Pliolas  rhoinboidea  II.  C.  Lea, 
1845,  from  the   Miocene  of   Petersburg,  Virginia,  is   probably  a  Xylophaga. 
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A  si)ccie.s  •){  A' ]•/(>/>// agi7  too  iinpertcct  for  descrijstioii  was  obtained  by  Hender- 
son and  Simpson  from  the  01iL;ocene  marl  of  Bowtlen,  Jamaiea. 

Subfamily    TEREDININ^E    Tryon. 

Sliell  forming  an  undivided  callum  and  tube  continuous  with  tlie  valves 
when  adult,  thus  enclosing  the  animal  completely,  as  in  Fislulaiux,  with  the 
external  surface  of  the  x^alves  visible  on  the  outside  of  the  tube. 

Genus  SCYPHOMYA   Dull. 

Shell  resembling  that  of  Pholadidca  s.  s.,  and  with  similar  dorsal  plates; 
callum  \oluminous,  tube  short,  subconical,  irregular,  simple.  iN'lJe  I'holai 
sciiiicoslata  H.  C.  Lea  (Bost.  Journ.  Nat.  llist.,  v.,  pi.  24,  fig.  1,  1844).  Coast 
of  tile  Carolinas. 

The  shell  differs  entirely  from  that  nf  Tcicdina,  but  the  manner  of 
forming  a  tube  is  much  the  same.  It  is  i)rol)able  that  there  is  a  pedal  fissure 
in  the  callum,  but  the  specimens  studied  did  not  have  this  part  intact.  Lea 
describes  apophyses,  but  they  are  no  longer  present  on  my  specimens,  in 
which  the  cardinal  margin  recalls  that  of  Xylophaga. 

Genus  TEREDINA    l.anKnrlc. 
Tcriiiina   Lamarck,   An.  s.  \'ert.,  v.,    |i.  43I-;,    181S.      Type    '/'.  /urnouita   l.ani.,  from  the 

Lower  Kocene  of  Paris. 

Shell  like  that  of  Xylopliaga,  with  a  pedal  fissme  in  the  middle  line  of 
the  callum,  the  tube  elongate,  subcylindric,  sometimes  distall\'  bifid  or  partially 
septate;  umboncs  covered  by  four  accessor)'  \alves  soldereil  to  the  tlorsal  ex- 
tension ot  ilie  callum,  probably  representing  a  double  protopla.x  and  mesoplax. 

This  group  differs  from  Teredo  by  the  inclusion  of  the  valves  in  the  tube 
and  the  absence  of  siphonal  "  pallets,"  as  well  as  the  presence  of  dorsal  acces- 
sory plates. 

Teredina  bo'wdeniana  n.  s. 

i'l.ArK   36,   KiGIIRIC   4. 

Oh'gocenc  marl  of  Uowden,  Jamaica;   Henderson  and  Simpson. 

The  .specimen  obtained  is  the  portion  of  a  tube  containing  must  di  the 
left  valve  of  a  Teredina,  with  ver_\'  marked  scul])liM'e.  The  anterior  border  is 
formed  by  a  narrow,  irregularly  broken  strip  of  the  shell)'  matter  belonging  to 
the  mis.sing  tube.  The  thin  posterior  border  of  the  valve  is  not  intact,  though 
enougli  remains  to  show  the  character  of  the  sculpture.  The  sculptme  of  the 
anterior  part  of  the  valve  is  composed  of  small,  four-sided  lo7.enges,  separated 
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by  sharp,  iianow,  arcuate  rrroo\e,s  in  such  a  way  as  to  produce  the  effect  of  a 
parting  on  tlie  pciiphery  of  tlie  vaKe.  This  grooved  and  faceted  sculpture 
ceases  abruptly  behind,  but  the  rows  of  facets  are  continued  as  wider  longi- 
tudinal riblcts  posteriorly.  The  umbonal  reflection  is  heavy  and  radially 
striate ;  the  apophysis  seems  to  have  been  obsolete  and  its  remains  apprcssed 
to  the  internal  arch  of  the  umbo.  The  whole  is  rather  thick  and  solid,  and 
the  antero-posterior  length  of  the  fragment  is  six  and  a  half  millimetres. 

The  very  distinct  sculptLire  of  this  shell  instantly  distinguishes  it  from 
any  other  known  Tcredina. 

The  only  other  Pholads  of  which  I  find  an\'  mention  in  our  Tertiar}-  liter- 
ature are  P.  oralis  Say,  which  may  be  a  Fistulana,  and  will  be  later  referred 
to  under  that  head;  and  Pliolas  pctrosa  Conrad  (Bull.  Nat'l  Inst.,  ii.,  p.  193, 
pi.  J,  fig.  4,  1S42;  and  Am.  Jonrn.  Sci.,  2d  Ser.,  i.,  p.  213,  pi.  2,  fig.  I,  1S46), 
which  is  not  a  Piiolail,*  thougii  e-xternally  much  like  one. 

Superfamily  MYACEA. 
Family  GA.STROCI  I.klNID/E. 
(U'lms  GASTROCH^INA  iSpeiigler)  Cuvicr. 
Lias/roir/uTiui  Spcnoler,  Nova  .Vrta  Soc.  Sci.  llafii.,  ii.,  p.   174,   1783  ;    Desh.,  Traitc  dc 

Conchyl.,  i.,  p.  26,  1S44. 
C^<p«(j  Retzius,  Nov.  Test.  Gen.,  p.   19,   1788;  Srlmm.,  Essai,  p.  94,   1S17. 
Myliliis  Brugiiierc,  Encyc.  Meth.,  pi.  219,  1792. 
Fistulana  Bosc,  Hist.  Nat.  Coq.,  ii.,  p.  208,   1802. 
Irapi-zium  (i,  Megerle,  Entw. ,  Nciien  -Syst.  .Sclial.,  \t.  69,  iSii. 

Gastroihceiia  Cuvicr,  Regne  .\n.,  ii.,  |).  490,  [817  ;  l.aiii.,  .\n.  s.  \'cit.,  v.,  p.  446,  181S. 
Rocellaria  (Fleiiriau   MS.)   lilaiiiw,   Diit.   Sci.    Nal.,  m)I.   57,  |).  244,    1828  ((7.   moiitplina 

I-am.);   Tryon,  !\Ion.   I'holail.,  )).  39,   1862. 
/■•'■'Xcliaria  Meiikc,  Syn.,  ]).  121,   1830;  Agassi/,  Noni.  Zool.,   1S45. 
litrochana  Fischer,  Man.  tie  Conchyl.,  p.   1128,   1887. 


*  Phenacomya  n.  g.  Shell  thin,  feehly  radially  sculptured,  pholadiform;  more  or  less  expanded 
and  truncate  anteriorly,  adult  with  a  narrow  dorsal  gape  in  front  of  the  heaks,  shell  closed  below, 
equivalve;  young  with  a  wide  anterior  gape  which  is  gradually  closed  with  growth  as  shown  by  the 
incremental  lines;  shell  attenuated  and  smoother  posteriorly.  Type  Pholadomya  ciineata  Sowerby, 
1 1'  sh..  An.  s.  Vert.  B.issin  de  P.iris,  i.,  p.  277,  pi.  ix.,  fig.  6-8,  186S. 

It  is  very  donl.tful  if  the  group  represented  by  this  type  has  any  very  close  relation  lo  Phola- 
ihittya. 

The  American  rcprescnlatives  are  I'/w/nf:  pelrtsn  Conrad,  above  ciled,  and  Pholadomyn  Mutiryi 
Harris,  Bull.  I'al.,  iv,,  p.  71,  pi.  6,  fig.  I- a,  1896.  All  are  Eocene  and,  so  far  as  known,  the 
genus  is  Eocene  only. 
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Shell  regular,  cquivalvc,  inequilateral,  ovoid,  widely  gaping,  with  the 
umboncs  anterior;  sculpture  concentric,  feeble,  forming  flask-shaped  exca- 
vations (chiefly  in  shells  and  corals)  which  are  lined  with  calcareous  matter, 
or  when  not  protected  by  the  burrow,  forming  a  partial  or  complete  shelly 
tube  to  which  extraneous  matter  is  attached.  Type  of  the  restricted  group 
G.  diibia  Don.  (+  G.  iiiodioliiia  Lam.). 

Subgenus  SPENGLERIA  Tryon,  1862. 

Valves  truncated  behind,  the  beaks  not  so  near  the  anterior  end,  with  an 
elevated  area  triangular  and  transversely  lamellosc,  radiating  from  the  beak 
to  the  truncation  on  each  valve. 

Type  G.  rostrata  Spengler  (+  mytiloidcs  Lam.). 

Under  the  impression  that  the  adventitious  tube  was  a  con.stant  character 
Gould  separated  G.  lagcmda  (=  G.  cyinbia  Spengler)  as  a  genus  under  the 
name  of  Cucurbitula  (Proc.  Boston  Soc.  N.  Hist.,  viii.,  \).  22,  1861),  but  later 
writers  regard  the  formation  of  this  sort  of  tube  as  accidental  and  [jossiblc 
with  any  of  the  species. 

Clicena  Retzius  is  a  complete  synonymc  of  Gastroiluviia  Spengler.  Cuvicr 
was  the  first  to  restrict  the  genus  and  to  discriminate  between  Gastrocluciia 
proper  and  Spcnglcria.  Roccllaria  Flcuriau  was  founded  on  the  t)'pe  of 
Cuvier,  ten  years  later,  and  Rupcllayia  Flcuriau  was  confused  by  Tryon  with 
Pocellaria,  probably  by  heterophemy. 

'^~~  This  genus  extends  well  into  the  Mesozoic,  and  in  the  basal  Eocene  is 
represented  by  6".  gaitirsciisis  Harris  (Bull.  Pal.,  iv.,  [>.  70,  pi.  6,  figs.  12,  \2(i, 
1896),  from  the  Midway  horizon  of  Gef>i-gia,  G.  Dalli  Harris  (as  Martesia,  "/>. 
cit.,  p.  71,  pi.  6,  fig.  15),  and  G.  [Spei/glcria  /)  ciinitariopsis  Harris  (pp.  cit.,  p. 
JO,  pi.  6,  fig.  13),  from  the  same  horizon.  From  the  Claibornian  come  G. 
larva  Conrad  (Am.  Journ.  .Sci.,  2d  Scr.,  i.,  p.  212,  pi,  2,  fig.  5,  1S46;  Aldr., 
Bull.  Pal.,  ii.,  |).  71,  pi.  5,  fig.  12,  1895)  and  G.  snbhipartita  O.  Meyer,  which 
has  neither  been  described  nor  figured  (cf  ]5er.  Senck.  Gcs.,  1S87,  p.  12). 
Burrows  are  not  uncommon,  and  have  been  described  by  Me\cr  from  Clai- 
borne and  by  Clark  from  the  Eocene  of  Maryland  and  Virginia. 

Gastrochaena  ovata  Soucrljy. 
Gaslrocli(f)ia  muila  Sowerby,  1'.  7..  S.,   i834kI).  21  ;   Hanky,  Ucsci.  Cat.  Rcc.  Sli.,  p.  i", 

pi.  ix.,  fig.  42,  1842;  Cpr.  Mazatlan  .Shells,  |).   15.  1857. 
Roct//aria  mmtaTryoxx,  Mon.  I'holad,  p.  49,   1862. 
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Recent  from  tlie  Caiolinas  to  the  West  Indies,  and  on  the  west  coast  of 
Anieiica  at  Mazatlan. 

\:iricty  rotunda   Dall. 

()liL;occne  of  the  Cliipola  marls,  Chipnla  Ri\ci-,  Florida,  lUniis;  of  the 
silcx  beds  at  Ballast  Point,  Tampa  Ba\',  Moiida,  Dall;  of  the  IJowden  marl, 
at  Bovvden,  Jamaica,  Henderson. 

Shell  resembling  the  ovata  of  the  same  size,  but  not  attaining  so  large  a 
size  as  the  adult  ovata,  with  a  more  rounded  posterior  end  and  rather  shoiter 
gape,  the  m)-ophore  decidedly  larger,  wider,  and  more  conspicuous.  Lou.  7, 
lat.  3.5,  diam.  2.8  mm. 

The  differences  between  tlie  recent  and  the  Oligocene  shells  are  so  slight, 
and  the  range  of  variation  in  the  living  specimens  so  marked,  that  I  feel 
unwilling,  though  the  distinctive  characters  above  mentioned  seem  constant, 
to  give  tiie  fossil  shells  more  than  varietal  rank  until  I  have  seen  a  larger 
number  of  specimens. 

Gastrochaena  ligula  H.  C.  Lea. 
ijit^trochccna  ligiila  H.  C.  Lea,  Tians.  .\m.  PhiL  Soc,  2d  Ser.,  ix.,  p.  234,  pL  34,  fi.L;.  6. 

1845  ;   Conrad,  Froc.  Acad.  Nat.  Sci.  I'hila.  for  1862,  11.  571,   1863. 

Oligocene  of  the  Oak  Grove  sand  at  Oak  Grove,  Santa  Rosa  County, 
Florida,  Burns;  Miocene  of  the  Natural  Well,  Duplin  County,  North  Caro- 
lina, Burns;  and  of  Virginia,  at  Petersburg,  Lea. 

This  shell  is  di.stinguishablc  from  the  others  by  its  narrow  an<l  slender 
form  and  feeble  concentric  striation. 

G-astrochaena  cuneiformis  Spengler. 
G<utriHhccna  it/in-ifoniiis  SpgL,  No\a  Acta  Soc.  llafii.,  ii.,  p.  179.  tigs.  8-1  i,  1788  ;   Lam., 

An.  s.  \'crt.,  v.,  p.   447,   1818;   Sby.,  Gen.,  figs.  3-5.   1820;   Orljigny,  Moll.  Cubanu. 

ii.,  p.  228,   1845. 
Php/as  hiaiis  GmcWn,  Syst.  Nat.,  vi.,  p.  3217,  1792. 
CJiicna  cuneiformis  Retziiis,  Diss.  Nov.  Test.,  p.   19,   1788. 
/■'is/it/diia  n/p,-s/ris  Bosc,  Hist.  Nat.  Co(|.,  ii.,  p.  205,   1802. 
Korrllaria  liimis  H.  and  A.  Ads.,  Cien.  Kcc.  Moll.,  ii.,  p.  336,  1856;  Tryon,  Mon.  I'liolad.. 

p.  47,   1862. 

Pliocene  marl  of  the  Croatan  beds.  North  Carolina,  Johnson  ;  of  the 
Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and  Willcox ;  of  Trinidad, 
Giippy;  Pleistocene  of  South  Carolina,  F^lorida,  and  tlu:  West  Indies;  recent 
from  Cape  F'ear,  North  Carolina,  southward  to  the  West  Indies. 
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This  species  can  be  readily  reco<:;nized  b}'  its  vast  hiatus,  nearl_\-  as  iony; 
as  the  shell,  and  the  rather  blunt  ami  wide  posterior  termination  of  the  \'alves. 
Rociilaria  autiqiia  Gabb  from  the  Miocene  of  James  River,  Virginia,  has  not 
been  figured,  but  the  description  (Proc.  Acad.  Nat.  Sci.  Pliila.,  2d  Ser.,  v.,  p. 
368,  1 861)  reads  \ery  much  like  the  present  species. 

Genus  FISTULANA    (Rrugiiiere)   Cuvier. 
Fistitlana  Bruguiere,   Enc.    Mcth.,   i.,   p.   xii.,    1789;   //', ,   pi.    167,    1792;   name  only,  no 

species  cited;  Cuvier,  Tabl.   EIlhi.  Hist.  Nat.,  p.  432,  179S  ;  {'J'rrciio  clava  Linne ;) 

Lam.,  Prodrome,  p.  90,  1799  (same  type). 
Chcena  Gray,  P.  Z.  S..  1858,  p.  315  ;   (not  of  Kctzius,  1788.) 
Gasfrochcena  Tiyon,  Man.  Pholad.,  p.  38,  1862  ;  (not  of  Ciivicr  ;)  Cossmann,  Eor.  liassin 

dc  Paris,  i.,  p.  9,  1S86. 

Bruguiere  was  the  first  to  name  Fistnlaua,  though  he  did  not  describe  it 
or  cite  any  species.  Cuvier  supplied  a  t)'pe,  and  this  was  adopted  ]))•  I^amarck. 
P'or  some  time  later,  however,  Fistulanas  and  Gastrocha^nas  were  confomided 
in  lists  of  the  genus,  while  Gray  injudiciousl)-  cndea\  ored  to  utilize  Cluciia  as 
a  name  for  this  group.  Tryon  became  badly  confused  on  the  geiuiie  nomen- 
clature of  this  group,  which  was  rectified  by  Fischer  in  1S66. 

Conrad  (Fos.  Tert.  Form.,  p.  34,  1835)  enumerates  Fistiilaiia  clo)igalo  De.s- 
haye.'  ^s  a  member  of  the  Claiborne  faima,  but  it  does  not  appear  in  liis  later 
lists,  and  may  \'ery  jiossibl)-  be  the  shell  he  called  /•".  larva,  which  is  a  Gaslro- 
cliaiia.  The  only  possible  Fistulana,idA  here  restricted,  which  appears  to  liave 
been  reported  from  the  American  Tertiaries,  is  F.  ?  ovalis  Say  (as  Pliolas). 
1820,  from  the  Miocene  of  Maryland,  which  has  never  been  figured,  and  of 
which  the  type  si)ccimcn  seems  to  be  lost.  It  is  represented  as  being  con- 
tained in  a  tube,  yet  also  as  boring  into  Pcnta  toita,  which  suggests  ('taslro- 
chwna.  I  am  now  able  t<i  include  the  genus  in  f)ur  fuiii,!  from  an  c.irlicr 
■horizon. 

Pistulana  ocalana  11.  n. 

I'l.V  1  K.    J5,    I'KllUK    2  ;. 

Oligocene  of  tlie  Ocala  or  nuiinmilitic  limestone,  Oc.ila,  i'lorid.!;  WilkdX. 

Tube  sti'aight,  cla\iform,  with  slight  indications  of  annidation  and  a<l- 
herenl  extraneous  matter;  antcrim  end  larger,  anterior  disk  convex,  sub- 
circul.ir.      Lon.  (incom])lete)  55,  lat.  (ant.)  12.5,  (post.)  9  mm. 

Though  the  specimen  is  merely  a  h'mestone  cast  of  an  external  mold  of 
the  tube,  there  can  be  no  question  as  to  tlic  generic  ])lace  of  the  sjjecies. 
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The  little  irrogulaiitics,  especially  notable  near  the  anterior  end,  are  probably 
(hie  to  attached  particles  of  gravel  on  the  oriL;inal  tube. 

Family  SAXICAVID/T];. 

Cenus  PANOPEA  Wciiard. 

l\tiiopia   Mellaril,  Aiinalcs  clu   Miis.  I'aris,  ix..  p.  133,    1S07;  CiuUlf.,  II, null),  il.  Zonl.,  \\. 

677,  1820. 
(//cf/w^r/.f  Lamarck,  rrodromc-,  p.  S3,  1799.      lypc  .\fya  glyryiiu-ris  Ijorn.     (Not  Lilycyinrrh 

Da  Costa,  1778,  nor  Glyciiit,-ris  Lam.,   1801,  nor  Schumacher,  1817.) 
l'anop<ra  Lam.,  tlxtr.  cl'un  Coins.,  p.  108,   1812  ;   An.  s.  V'crt.,  v.,  p.  456,  1818;  X'alcnci- 

ennes,  Arcli.  dii  Mus.  Paris,   i,  p.  3,   1838. 
Panopia  Swainson,  Malac,  p.  367,   1840. 
< 'Ivcimcris  H.  and  .-\.  Adams,  den.  Rcc.  Mull.,  ii.,  p.  350,   1856;  Ciray,  Kij^.  Moll.  .\n., 

v.,  p.  30,  1857. 

This  well-known  genus,  after  the  exclusion  of  the  Saxicavoid  species, 
forms  a  very  natural  group,  related  to  the  Myacida-  on  the  one  hand  and  to 
Saxicaiia  on  the  other.  Some  pearly  forms  formerh-  confounded  with  it  have 
long  been  elinn'iiated,  ;uiil  ha\e  relations,  no  doLil)t,  with  Anatiiiacca. 

I  have  h.id  the  advantage  of  an  op[)ortiniity  to  study  several  Pacific 
coast  forms  in  life  and  in  tiieir  natural  .surroundings,  as  well  as  a  very  large 
series  of  our  Tertiary  species,  and  also  a  fair  series  of  most  of  the  recent 
exotic  species.  P^;)r  that  reason,  perhaps,  the  following  conclusions  will  have 
a  certain  \alue,  which  is  only  deri\etl  from  a  somt  what  extended  range  of 
observation  of  the  animals  themselves. 

All  boring  mollusks  in  w'hich  the  shell  has  so  degenerated  th.it  it  no 
longer  covers  the  whole  adult  .niini.d  when  retracted  are  more  liable  to  varia- 
tion in  minor  details  than  those  in  which  the  valves  meet  distal!)',  and  d)-nanii- 
lly  inlliience  their  own  development  by  fixing  for  it  certain  definite  limits. 
1  his  is  markedly  the  case  in  tlie  present  genus.  Those  shells  which  live  in 
an  easily  movable  medium,  such  as  sand  or  fine,  soft  mud,  are  thinner,  better 
developed,  more  elongated,  and  less  distorli-d  than  their  congeners  who  arc 
obliged  to  confine  themselves  to  a  gravelly  or  ston\'  situs.  So  marked  is  the 
difference  that  1  have  several  times  btcn  [iresented  with  supposed  new  species 
based  on  these  dynamic  characters,  and,  by  a  curious  reversal  of  logic,  h.ue 
been  assured  that  the  differences  must  be  specific,  because  the  aninials  in- 
habited, respectixel)-,  the  different  kinds  of  ground  .illuded  to. 

I   have   observed,  also,  that  where   the   ''round   into  which    the  biiiioueis 
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This  species  is  charactciizeil  by  tlie  swollen  and  ronnded  anterior  end, 
witliout  pedal  truncation,  and  the  attenuated  posterior  end,  with  tlie  dorsal 
margin  more  or  less  reflected.  It  is  a  smaller  shell  and  less  equilateral  than 
the  Pliocene  form  confused  with  it  by  Heilprin.  The  distinctions  he  mentions 
between  it  and  the  original  rcjicxa,  as  figured  by  Say,  are  inconstant,  and  if 
the  number  of  specimens  had  been  as  large  as  that  at  my  disposal,  doubtless 
he  never  would  have  separated  them.  The  P.  Mcnardi  of  Deshayes  is  related 
to  /'.  Goldfussii,  and  much  less  so  to  this  species.  Stunted  specimens  of  P. 
rcjlcxa  are  often  quite  broad  and  very  puzzling.  The  depth  of  the  pallial 
sinus  differs  quite  markedly  between  individuals,  and  also  its  width,  the  siiorler 
specimens,  as  usual,  having  the  wider  sinus. 

Panopea  aniericana  Conrad. 
/'.  aincrka)ia  Conr.,  Fos.  Medial  Tert.,  ]).  4.  ]il.  2,  fi;4.  i,   1838. 

Miocene  of  Calvert  Cliffs,  and  very  abundantl\-  at  Jones's  wharf,  also  on 
the  Patu.vent  and  .St.  Mary's  River,  Maryland,  and  at  Coggins  Point,  Vir- 
ginia. 

This  fine  species  is  the  American  analogue  of  the  European  /'.  glvcvncris 
Born  (1780),  from  which  it  differs  by  its  smaller  and  heavier  shell  and  deeper 
and  narrower  pallial  sinus.  It  is  immediately  recognizable  by  its  pedal  trun- 
cation and  oblique  posterior  margin.  The  European  shell  is  more  general  1\- 
known  by  the  later  name  of  /'.  Aldrovandi  Menard,  1807. 

Panopea  generosa  Gould. 
/'.  _i.v;/(7V).vi;  (Wiiild,  I'roc.  I'..  Soc.  Nat.  Hist.,  iii.,  p.  215,   1850;    Moll.  Wilkes  F..\pl.  Kxp., 

p.  385,  pi.  34,  fig.  507. 
Glycimcris  ^i^ftift'osa  Carpenter,  Suppl.  Kep.  Bril.  .Assoc.,   1863,  p.  637  ;  Cooper,  Cat.  I'al. 

Fos.,  7tli  Ann.  Rep.  State  Mineralogist,  California,  p.  241,   188S. 

Miocene  of  Contra  Costa  and  Santa  Barbara  Cnunties,  California;  Plio- 
cene of  Santa  Pi.uljara  and  .San  l'"ernandn,  (.'alitornia  ;  Pleistocene  of  Santa 
Barbara  and  San  Petiro,  California,  Cooper;  recent  from  I'uget  Sound  soiilli 
to  the  Gulf  of  Califorin'a,  Gould,  Stearns,  and  Palmer. 

This  fine  species  is  wid(S[)rcad  and  \ariable.  Gabb  unites  to  it  the  .I//v? 
(=  Panopcn)  abriipta  of  Conrad  (Wilkes  MxytX.  Exp.,  Geol.,  p.  723,  pi.  17,  fig. 
5,  1849)  and  the  Glyciincris  cstrcllana  Conrad  (Pac.  R.  R.  Reps.,  vii.,  p.  194, 
pi.  7,  figs.  5,  5  «,  1857).  After  a  comparison  dl  the  figures  and  specimens  I 
conclud(f  that  Conrad's  two  species  are  identical,  and  as   l^eshayes  used  the 
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name  ahnipla  for  a  Paiiopca  in  1843,  the  specific  name  of  cslrcllaiia  woultl 
best  be  retained  for  this  Miocene  fossil  of  C^rcgon  and  California.  The  latter, 
however,  seems  entiiely  distinct  from  the  /'.  gcitcrosa,  being  a  smalK-i',  more 
slender,  and  more  ec[uilateral  species.  The-  latter  has  seveial  varieties  which 
are  .--o  maik-etl  in  form  that  it  is  perhajis  best  to  assign  them  \'arietal  ii.imes. 

Paiiopca  gciicrosa  Gonld,  t\-pical  form. 

Shell  rather  thin,  nearly'  equilatei'al,  the  beaks  slightl)-  anterior,  the  dorsal 
and  ventral  margins  in  the  full-grown  shell  parallel  and  nearl\-  straight,  the 
pedal  margin  evenly  rounded,  the  nymph  narrow,  and  the  attached  edge  of 
the  ligament  \ery  short,  the  pallial  sinus  wide  and  shallow.  Lon.  182,  alt. 
I  10,  diam.  60  mm.      Puget  Stnmd. 

Panopea  (var.)  solida  Dall. 

Sliell  heavy,  somewhat  arcuate,  the  pedal  region  slightly  obliquely  trim- 
cated,  the  nymph  strong,  antl  the  ligamentary  attachment  twice  as  long  as  in 
the  t\-pical  form,  the  pallial  sinus  deeper.  Lon.  177,  alt.  97,  diam.  62  mm. 
San  Francisco,  California. 

Paiiopca  {y:w}j  globosa  Dall. 

Shell  thin,  short,  inflated,  the  beaks  nearer  the  anterior  end,  which  is 
expanded  and  rounded  in  the  jjedal  region;  posterior  end  narrower,  opi)o.site 
margins  not  parallel;  posterior  hiatus  smaller  than  in  the  type  and  somewhat 
recurved;  nymph  narrow,  slender,  somewhat  longer  than  in  the  type ;  pallial 
sinus  small,  wide.  Lon.  160,  alt.  120,  diam.  80  mm.  Head  of  the  Gulf  of 
California;  Palmer. 

The  last  variety  is  only  known  from  the  locality  cited,  the  other  two  arc 
found  from  Puget  Sound  to  San  Diego,  California. 

Panopea  floridana   Hcilprin. 
P.floridanti  Heilprin,  Trans.  Warner  Inst.,  i.,  p.  91,  pi.  10,  fig.  21,   18S7. 
P.  Mena^di  Heilprin,  op.  fit.,  p.  90,  pi.  9,  fig.   19,   1SS7  ;   not  of  Desliayes. 
P.  navitiila  Heilprin,  op.  cit.,  p.  91,  pi.   10,  fig.  22,   1887. 

Pliocene  of  the  Caloosahatchie  beds,  on  the  Caloo.sahatchic,  Shell  Creek, 
and  Alligator  Creek,  Florida;  Dall  and  Willcox.  Recent  at  Cape  Lookout, 
North  Carolina,  Bickmore ;  and  at  Mobile  Point,  Mississippi,  Conrad. 

The  form  referred  to  Mciianii  by  Heilprin  is  a  distinct  species  from 
that  and  from  the  American  Miocene  forms  usually  called  icflcxa  Say.  In  the 
writer's  opinion  there  is  but  one  species  of  Paiiopca  in  the  Florida  Pliocene, 
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SO  far  as  yet  described,  and  its  mutations  are  analogous  to  those  observed  in 
P.  gcnerosa  and  other  species  of  which  a  large  series  has  been  studied.  If  a 
varietal  name  be  thought  advisable  for  the  arcuate  form,  mivicii/a  might  be 
used  in  this  sense.  The  form  called  by  V{e\\\iY\n  floriiiaiia  corresponds  to  the 
variety  solida  of  P.  gcnerosa,  and  the  form  he  referred  to  Mcnardi  to  the 
typical  gcnerosa. 

Panopca  dnbia  II.  C.  Lea  (1845),  probably  a  Splieiiia,  is  not  a  Panopea, 
as  it  has  a  chondrophore  like  Mya.  It  is  from  the  Miocene  of  Petersburg, 
V^irginia.  The  various  synonymcs  of  the  so-called  Panopca  norvcgica  will  be 
found  under  Panoniya.  P.  biiruncata  Conrad  (I'roc.  Acad.  Nat.  Sci.  Pliila.  for 
1872,  p.  216,  pi.  7,  fig.  1)  has  not  yet  been  found  in  a  definitely  fossil  state,  but 
is  known  as  recent  from  North  Carolina  to  Tampa,  Florida.  The  Pholadomya 
alniipta  Conrad  (Fos.  Tcrt.  Form,  p.  26,  1832)  was  wrongl)-  referred  to 
Panopea  by  Deshayes  and  others;  it  appears  to  be  allied  to  Plioladoniya,  is  a 
pearly  shell  and  the  type  of  the  genus  Margaritaria  Conrad  (Mio.  Checkl., 
1863,  +  ActinoiJiya  C.  Mayer,  Mus.  Zurich,  1870),  and  which  may  perhajis 
include  subgenerically  Argyroinya  Fischer  (Man.,  1887),  founded  on  the 
Panopca  niargaritacca  Deshayes,  from  the  P.uisian  Eocene. 

Ctiuis  PANOMYA  Cray. 
Panoinya  Gray,  Figs.  Moll.  .An.,  \.,  p.   29,   1857;    II.  and   A.  .'\(ls.,  Cien.   Rcc.   Mdll.,  ii,, 

p.  659,  1858.     Type  I'auopra  (.1/|''0  norvci^ica  Spcnglcr. 
Chcnopca  Q.  Mayer,  Tert.  Moll.  Mus.  Ztnicli,  iv.,  1SS5. 
Panopca  and  Saxica'tui  of  authors. 

Shell  solid,  large,  irregular,  with  a  single  cardinal  toolli  uikUi'  the  beak 
in  each  valve;  the  pallial  line  of  uncoimected  roundeil  im))ressions ;  the  animal 
larger  than  the  shell,  with  large,  united  siphons,  diverging  slightly  at  the  ti|)s 
and  covered  with  a  wrinkled  coriaceous  epidermis;  a  burrouer  in  mud  ami 
gravel,  never  perforating  stones.     Type 

Panomya  norvegica  Spenj;lcr. 
/l/y/r  «(7/-7'(;^'/Vrt  Spgl.,  Acta  Soc.  Hist.  Nat.  Hafn.,  iii.,  p.  46,  pi.  2,  \'v^.   iH,   1793. 
Lilycimeris  arclua  Lam.,  .An.  s.  \'ert.,  vi.,  p.  45)5,   1819;  Ciould,  In\.  Mass.,  p.  37,  lij,'.  27, 

1841. 
Panoficca  Spengleri  Va\.,  Arrli.  du  Mus.  Paris,   1,  ji.    13.  pi.   5,  (ig.  3,    1838;   Chcmn.,  III. 

Conch.,  pi.  4,  fig.  4. 
Panopiea  liivoncc   I'hilippi,    .Moll.   Sidl.,   i.,   p.   8,   pi.  2,  tij;.    1,   t836;   Smith,  VV'urn.  So<:.  • 

Mem.,  viii.,  p.   107,  pi.  2,  fi;,'.  4. 
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/'iiiiopai  i;/yciiiierh  Bean,  Ann.  Nat.  Hist.,  viii.,  p.  562,  pi.  50,  51,  1S35. 
l\inopaa  antica  Hanlcy,  111.  Cat.  Rec.  Sh.,  p.  18,  pi.   10,  fijj.  43. 
'iiopaa  iionuyha  var.  nana.   Shy.,    Min.    Conch.,   vii..    p.   1.   pi.   610,    li^.  2,  and  611, 

figs.  I,  2,  1829. 
I'anopaa  Middtndorffii  h.  Adams,  1'.  7..  S.,   1S54,  p.  137  ;  y?(/c  Wood  ward ,  P.  Z.  S.,  1855, 

p.  221  ;  Reeve,  Conch.  Icon.,  xix.,  pi.  vi.,  fiij.  S,  1873. 

Pliocene  of  Italy  and  France;  Plci.stoccne  of  the  boreal  NortJi  Atlantic 
and  Pacific  coasts ;  recent  in  the  Arctic  and  boreal  seas  of  both  hemispheres, 
on  the  Pacific  south  to  the  Aleutians,  and  on  the  Atlantic  in  cold,  deep  water 
to  the  Mediterranean. 

Panomya  ampla  Dall. 
I'anoptea  non'ti^ua  Midd.  (pars),   Mai.   Ross.,   iii.,    p.   78,   pi.  \.\.,   fig.   11,   1849;   not  of 
Spengler. 

Pleistocene  of  the  North  Pacific,  BeriiiLj,  and  Okhotsk  Seas,  and  recent 
in  the  same  region. 

This  differs  from  P.  non'cgica  by  its  nuich  more  hea\\-  and  rude  shell, 
with  a  more  expanded  posterior  region,  and  iLilter,  more  irregular  \alves. 

Cenus   SAXICAVA   Flciiriau   de   Bellevuc. 
Iliatclla  Daiidin,  in  Bosc,  Conchyl.,  iii.,  p.   120,    1S02  ;   Rnissy,  Man.,  vi.,  p.  385,   1805  ; 
Lam.,  Hist.  \n.  s.  \'crt.,  vi.,  p.  29,  1819;  (Iray,  List  of  liiil.  Moll.,  I>rit.  Miis.,  p.' 88, 
1851. 
■xiiava   KItiiri.iii,   Hull.  Sue.  Philoni.,   No.  62,   pp.  5,   10,   1S02;   Lam.,  .\n.  s.  Vert.,  v., 
p.  501,  1818. 

Shell  small,  irregular,  vcr}-  ine(iuilateral,  the  }oiing  with  a  cardinal  tooth 
like  Panomya,  the  adult  with  the  teeth  obsolete;  pallial  line  discontinuous, 
siphons  naked,  slightly  separated  at  the  tij^s  and  in  normal  specimens  com- 
pletely retractile,  shell  burrowing,  or  nestling  in  gravel  or  broken  shell,  or 
perforating  rocks,  corallines,  or  dead  shells  like  pholads.  Type,  Mya  arctica 
Linne. 

It  is  unnecessary  to  repeat  the  formidable  list  of  generic  and  specific 
synonymes  which  the  curious  may  find  in  Gray's  List  of  British  Animals,  vii., 
MoUusca,  pp.  87-89,  1 85 1.  In  this  synonymy,  which  Dr.  Gray  separates  into 
two  parts,  allotting  Saxicava  to  S.  rugosa  and  Hiatclla  to  S.  arclica  (which  is 
the  young  of  riigosa),  he  cites  a  rare  memoir  of  Daudin's  for  the  genus  Hiatclla 
dating  two  years  before  the  proposal  of  Saxicava  by  Fleuriau.  Bosc  and 
Rois.sy  do  not  refer  to  this  memoir,  but  mention  two  species  from  Tranquebar 
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in  Favanne's  collection,  both  of  wliicli  are  figiiicd  in  the  atlas  to  Bosc's  work. 
Lamarck  without  ceremony  refers  Bosc's  fii^iues  to  .)/;■(?  orclica  Linne,  and 
cites  but  that  single  species  under  the  genus.  Dr.  Gray  cites  lliatella  arctica 
from  Daudin's  memoir  of  1800,  but  without  mentioning  page  or  figure  for  it, 
whicli  leads  to  the  suspicion  that  he  nia\'  not  have  actually  seen  the  pajjcr 
himself.  If  his  citations  be  correct,  tlicie  would  seem  to  he  no  doubt  that 
lliatella  shoukl  be  adopted  in  place  of  the  later  Saxicava,  but  in  the  tlouht 
that  remains  I  hesitate  to  make  the  change,  and  would  jjrefer  to  leave  it  to 
some  one  who  can  consult  the  original  memoir.*  ]5rown  in  1827  (111.  Conch. 
Gt.  15rit.)  takes  the  same  course  that  Gray  diil  later  with  regaril  to  the  two 
names,  but  the  Iliatiiia  of  Costa,  1828,  is  the  same  as  Galcoiiniia  Turton, 
1822. 

Saxicava  arctica  l.iiini'. 

Mya  arctica   Liiinc,  Syst.  Nat.,  l-.d.  \\\..  p.    1113.    I7''i7;  <>.   \'.\\n.  rauiia  (Miinl.,  p.  407. 

1780. 
Soldi  miiititus  Limn'-,  op.  cil.,  \i.   1  i  15,   17^17. 
Mya  liyssifcra  O.  Kahr.  Fauna  (jrcni!.,  ]>.  408,  1  7S0. 
.Uytitus  fi/iofadis  'SXuhr,  Osl.  NaUirli.,  p.   135,   1786. 
SaxicaTa  striata  Fleuriau,  Mem.  siir  ks  \cis  litli.,  p.   10,   1S02. 
(jtycii/icris  fiyssi/era  Schum.,  lissai,  p.  io5,  1S17. 
Saxica7>a  ritgosa  Lam.,  An.  s.  \'crt,  \ ..  |i.  501,   1818. 
Saxicaiui  s^atticaita  Lam.,  An.  s.  Vert,  v.,  p.  501,  18 iS. 
Ai^iiia  purpurea  Txxriun,  Ditli.  I!rit.,  p.  54,  pi.  4,  fig.  9,   1822. 
//iatctta  ol'fonj^a  Tunnn,  Uitli.  Ijrit.,  \>.  25,  pi.  2,  fig.  13,  1822. 
PItoleobia  prcFcisa  Brown,  HI.  Conch.  Gt.  IJrit.,  pi.  ix.,  fig.  6,  1827. 
Saxicava  distorta  Say,  Journ.   Acad.   Nat.    Sci.    Phila.,   ii.,   p.   318,    1S22  ;    (lOiiliI,    Inv. 

Mass.,  p.  61,  fig.  40,  1841. 
Saxicava  bilincata  Conrad,  Medial  Tcrt.,  p.  18,  pi.   10,  lig.  4,   1838. 
Saxicarm gronlandica  Potie/.  ct  Mich.,  (\<\\.  ii.,  p.  266,  pi.  69,  figs.  1,  2,   1844. 
Saxicava  rhomboides  Wheatley,  Cat.,  2d  ed.,  p.  4,  1844. 
Saxicava  rubra  Dcsh.,  Lxpl.  Algeria,  Moll.,  pi.  66,  fig.  72,  1848. 
Saxicava  uni^ana  Grewingk,  Verb.   Kuss.   Kais.    Min.   (ics.,    184S-9,    p.   354,  pi.  d,  li;;^. 

I  <i-l  c,  1850. 
Saxicava  insita  Conr.,  .Am.  Journ.  Conch.,  v.,  p.  40.   1869. 
Saxicava  iiicita  Conr.,  op.  cil..  p.  101,  1869. 
Saxica'tia  protfxia  Conr.,  Kerr,  Geol.  Rep.  N.  Car.,  p.  22,  pi.  4,  fig.  6,  1875. 


*  Since  this  wxs  written   I  h.ive  lenrnc<I,  through  the  khidniss  of  Mr.  Kdg.nr  A.  Siinlli,  <if  llic 
lirilish  Museum,  that  there  is  no  muntiun  of  llintetta  in  D.nudin's  Mcmuir  of  iSoo. 
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Miocene  of  MaiN'laiid ;  of  Dui)liii  CouiUy,  North  Carolina;  Sliiloli,  New 
Jersey;  and  /M.iska  ;  riii)Cene  of  the  Caloosahatciiie  beds,  Moiida,  and  uf 
the  California  coast  at  San  Pedro  and  Santa  Barbara;  Pleistocene  of  northern 
Xorti)  America  and  luiropc;  recent,  almost  universally  distributed  in  the 
temperate  and  colder  seas. 

Sii.iudTii  abnipta  Conrad  (Pac.  R.  R.  Reps.,  v.,  p.  324,  pi.  3,  figs.  25,  25  a, 
1856),  from  the  Pleistocene  of  -San  I'etlro,  California,  is  indeterminable,  but 
probabl}'  nut  a  Saxicava  :  the  same  may  be  saifl  of  S.  parilis  Conr.  (Am. 
Journ.  Conch  ,  ii.,  p.  70,  pi.  4,  fig.  6,  1866),  from  the  Miocene  marl  of  Shiloh, 
New  Jerse)-.  .V.  pcctorosa  Conr.  (1834,  Medial  Tert.,  p.  18,  [)1.  10,  fig.  3, 
1838),  from  the  Miocene  of  Virginia,  is  probably  a  Pctricola,  as  is  .S'.  legimun 
l)esha\es,  from  the  Pleistocene  of  San  Pedro,  California.  The  latter  may 
be  identical  witii  /'.  carditoidcs  Conr.  S.  mycefoniiis  Conv.  (Am.  Journ.  Conch., 
ii..  p.  70,  pi.  4,  fig.  6,  1866)  is  a  Tliraiia.  S.  lancca  H.  C.  Lea  (1845)  's  "ot  a 
SaxUava,  but  belongs  in  a  group  closely  related  to,  or  the  same  as,  SportcUa. 
The  genus  SaxicavcUa  Fischer  {Airiiicl/a  Phil.,  1844,  not  Oken,  1815,  nor 
Solium.,  1817),  founded  on  tlie  little  Mva  plicata  Montagu,  though  present  in 
the  Kuropean  Pliocene,  has  not  been  detectetl  in  America. 

Gemi.s  CYRTODARIA   Dauclin. 
Cyrlodairc  Dauclin,  Bull.  Soc.  Philom.,  xxii.,  p.   170,   1799. 
Cyrtodaria  Reuss,  Rcpcrtor.  Comm.,  p.  351,   iSoo. 
Olyiimeris  Lam.,  .\n.  s.  \'crt.,  v.,  p.  457,  itiiS  ;   nut  I.ani.,   1799. 
iilviiiiiiiii  Blainv.  .Malac,  p.  571,  pi.  80,  (iy;.  3,   1S25. 
Type  Cyrtodaria  sUiqiia  Daudin. 

Cyrtodaria  siliqua   Daudin. 
C.  siliijiia  Daudin,  op.  cit.,  1799. 
"  I  siliqua  ^l\\zmn..  Conch.  Cab.,  xi.,  p.  192,  pi.  198,  tig.  1934,  1795. 

imeris  iiurassata  Lam.,  Syst.  An.  s.  \'ert.,  p.  126,   1801. 
Mya picea  Wood,  Gen.  Conch.,  p.  96,  |)1.  22,  fig.  5,  1815. 

Pleistocene  of  tlie  Arctic  and  boreal  Atlantic  coasts ;  recent  from  Cape 
Cod  northward  to  the  Arctic  coast,  and  west  on  the  Arctic  coast  to  the  mouth 
of  the  Mackenzie  River;  Richardson. 

This  well-known  shell  does  not  seem  to  have  penetrated  to  the  region  of 
Bering  Strait,  and  is  only  represented  in   Bering  Sea  by  a  diminutive  recent 

analogue,  the  C.  Kurriana  Dunker. 

18 
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Family  CORHULID.E. 

Genus  CORBTJLA   (Bruguierc)   Lamarck. 

<  Corbiila  Brug.,  EncycL  Mcth.,  pL  230,  1797  (not  in  Tabic,  1792) ;  Lam.,  I'lotlr.,  p.  89, 

1799;  Syst.  An.  s.  Vert.,  p.  137,  1801  ;  Ciivicr,  Regne  An.,  ii.,  p.  486,  1S17;  Lam., 

An.  s.  Vert.,  v.,  p.  494,   1818  ;   Turtoii,  Uitliyra  ISrit.,  p.  38,   1822. 
Aloiiiis  Muhlfeldt,  Entw.,  p.  67,   181 1.     Sole  ex.  C'.  siilcala  Lam. 
Lcntidium  Cristofori  et  Jan.,  Catal.,  p.  8,  1832,  and  Mantissa,  p.  4,  1832;  \'illa,   Di^p. 

Syst.,  p.  45,  1841  ;   Isis,   1842,  p.  473.      Type  Corbula  iiuditcrriiiua  Costa  (4    nuuii- 

latum  Jan.). 
Erodona  Daudin,  Mem.  Moll.  Vers  ct  Zooph.  ?  1800;  ISosc,  Hist.  Nat.  Coq.,  ii.,  p.  329, 

1802.     Type  E.  mactroides  Daudin,   Rose,  /.  c.  (but  named  on  pi.  6,   fig.    i,  Mya 

crodoita). 
Azara  Orbigny,  Voy.  Am.  Mer.,  I'aL,  pL  vii.,   1839,  le.\t,  p.   161,   1842;   Voy.  Am.  Mir., 

Moll.,  p.  572,  1846.     Type  Mya  Inbiata  Maton. 
Polamoinya  Sowerby,   Min.   Conch.,  vi..   Index,  p.   i,  1835;   Man.   Conch.,   p.   88,    1839; 

(not  of  Orbigny,  Voy.  Am.  Mcr. ,  .Moll.,  |).  573.) 
Corbtilomya  Nyst.,  Coq.  Tert.  Bclg.,  p.  59,  1846.     Type  C.  coiiifilanala  .Sby. 
?  Harlea  Gray,  Synops.  Brit.  Mus.,  pp.  78-91,  1842  {iioni.  nitdiiin). 
?  Raleta  Gray,  op.  cit.,  p.  91,  1842  (iioiii.  nitduiii)  ;  ibid.,  p.  78,   1844. 
?  Tomala  Gray,  op.  cil.,  p.  91,   1842  ;   ibid.,  p.  78,   1S44  (iioiii.  lutdiiiii). 
Erodina  Gray,  P.  Z.  S.,  1847,  p.   [91. 
Pachydon  Gabb,   Am.   Journ.    Conch.,   i\. ,    p.    198,    1868.      1  ype   /'.  i>b/ii/i<a   Gabb ;   not 

Pacyodon  (Beck  MS.)  Gray,  1'.  '/..  S.,  1847,  p.  191,  nor  Pachyodon  Stutchbury,  1842. 
Agiiia  Gray,  P.  Z.  S.,  1847,  p.   191  ;   Conrad,  Am.  Journ.  Conch.,  iv.,  App.,  p.  63.  1868; 

Cossmann,  Fos.  Paris,  i.,  p.  34,  1886;  not  of  Turton,  1822. 
Anisolhyris  Conrad,  Am.  Journ.  Conch.,  vi.,  p.  196,  1870  (Oct.). 
Anisorhynclius  (Conrad  MS.)  Meek,  2d  I'lol.  Kcp.  U.  .S.  Gcol.  .Surv.    Terr.,  p.  293,  1872. 

Type  Corbit/a  pyri/oniiis  Meek. 
Cuncocorbula  Cossmann,  Cat.  Coq.  Kos.  Bassin  de  Paris,  i.,  p.  37,  1S86.      Type  Cbiattj^u- 

lata  Deshayes. 
Bothrocorbula  Gabb,  Proc.  Acad.  Nat.  S<i.  I'hila.  for  1872,  p.  274.     Type  Corbiilix  vimiiica 

Guppy. 
liicorbiila  Pischer,  Man.  de  Conchyl.,  p.   11  25,   18.S7.       Type  Ci^a/liai  Lamarck. 
Himclla  H.   Adams,   Ann.   Nat.   llist.,   \i.,   p.  455,    i860;  type  //.  J/in'iiili/is  Ads.     Not 

of  Dallas,  1854. 
Not   Corbula  Bolten,   Mus.  Boltenianum,   p.  174,   1798;   IM.  ii.,  p.  128,  ]8ic)  (=i  . I ut/i/iis 

Modeer,  etc.). 

The  .synonymy  of  this  genus  is  quite  involved.  The  several  valid  .sections 
are  chiefly  separated  from  eacli  other  by  differences  of  form,  wliicli  iiitergradc 
distally,  and  for  convenience  in  bringing  togetlier  the  various  names  and  refer- 
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dices  tliey  are  included  in  the  above  synonymy.  Tiie  original  publication  of 
Bruguicre's  name  is  to  be  found  on  Plate  230  of  the  Encyclopedic  Mothodiquc, 
and  not  in  the  earlier  printed  table  of  genera.  There  is,  of  course,  no  diag- 
nosis ;  no  species  are  named,  and  no  references  given  ;  merely  the  name  at 
the  top  of  the  plate,  upon  which  the  shells  figured  are  not  all  Corbulas. 
Authors  who  accept  a  name  on  such  a  basis  have  no  right,  logically,  to  take 
exception  to  any  of  Bolten's  names.  Lamarck  cited  no  example  in  the  Pro- 
drome, and  the  list  of  .specific  names  in  the  Systeme,  beginning  with  C.  sulcata, 
appears  to  be  the  first  occasion  when  the  requirements  of  nomenclature  were 
complied  with.  No  tyi^c  was  cited  e\cn  at  that  time,  or  for  much  later,  and, 
curiously  enough,  the  shell  figured  by  Bowdich  to  illustrate  the  genus  in  1822 
is  probably  not  a  Corhitla.  Megerle's  name  was  the  first  applied  to  C.  sulcata 
e.\clusi\ely,  and  must  be  retained  for  the  section  of  the  L;enus  typified  b\-  that 
species.  The  t\[)ical  section  of  Corbula  will  necessarily  be  reserved  for  some 
one  of  the  other  forms  incUuled  in  the  list  of  iSoi,  which  are  also  figured  on 
the  above-mentioned  plate.  This  leaves  only  a  choice  between  C.  margaritacca 
and  C.gallica  Lam.,  and,  as  the  former  seems  to  be  some  kind  of  an  Anatiua, 
we  are  obliged  to  fall  back  upon  C.  gallica  as  the  type  of  Corbula  in  the 
stricter  sense.  This  agrees  with  the  arrangement  of  Nyst,  whose  first  species 
of  true  Corbula,  after  segregating  Corbuloinya,  is  C.  gallica.  The  C.  sulcata 
group  is  not  sharpK"  separated  from  the  t}-[)ical  Corbula,  and  the  peripheral 
species  merge. 

Azara  and  Potauioinya  are  exact  synonyms  of  lirodoita.  Corbulomya  is 
identical  with  the  earlier  Leutitliuiii.  Gray  has  contributed  a  group  of  noiiiiiia 
mida,  based  on  undescribed  species  supposed  to  be  Corbula.  An  error  of 
Gray,  by  which  Agiua  Turton  (basetl  on  Saxkava  arctica)  was  referred  to 
the  Corbulidce,  has  been  widely  copietl.  The  sujiposed  type,  Corbula  gibba 
01i\i,  is  a  true  Corbula.  A  group  of  very  remarkable  and  \ery  variable 
brackish-water  Pliocene  species  is  comprised  under  the  name  of  Anisothyris 
Conrad  (+  Pacliydon  Gabb).  The  other  names  stand  for  fairly  distinct 
sections  of  the  genus. 

The  following  arrangement  of  the  group  is  proposed : 

C.tnus   CORBULA   senso  lalo. 
X'alves   vmequal,  the  right    usually   larger,  both   more  or   less   rostrate ; 
hinge  of  (in  the  right  valve)  a  single  large  tooth  below  the  beak  with  a  deep 
resiliary  pit  behind  it  and  no  lateral   lamin.-e ;  the  left  valve  without  laterals, 


TRANSACTIONS    OF   WAGNER 
838 

TERTIARY   KAUNA   OF   FLORIDA 


with  a  more  or  less  prominent  jirocess  iipoii  uiiicli  tlie  rcsilium  and  linanient 
are  inserted,  in  front  of  a  socket  into  which  tlic  cardinal  tooth  of  the  right 
valve  fits ;  the  jjosterior  margin  of  tliis  socket  is  sometimes  elevated  like  an 
indistinct  tooth ;  beaks  prominent,  prosogyrate  or  erect,  the  right  one  usually 
superinr  to  tlie  left;  sculpture  \aiiable,  nftcn  discrepant  on  the  two  \alvcs, 
rarely  reticulate,  and  never  strong!)-  radial  ;  pallial  line  with  a  small  sinus  or 
none  ;  lunule  and  escutcheon  usuall}-  absent ;  ligament  chied}-  internal  ;  siphons 
complete,  usually  short,  and  fringed  distally  ;  mantle  with  a  [>edal  opening  but 
mostly  closed  ventrall)-.     Chiefly  marine. 

Section    Corhiila  s.  s. 
Shell  subtrigonal,  ligament  internal ;  globose;  valves  feebly  concentrically 
sculptured   with    no   rostral    keels,   sculpture   discrepant   cm   the   two   \al\es. 
Type  C.  gallica  Lam.     Bicorhula  Fisher  is  identical. 

Section  Aloiilis  Megcrle. 
Like  Corhiila,  but   with  strong  concentric  sculpture  and  keeletl  rostrum. 
Type  C.  sulcata  Lam.  (+  A.  giiiiueiisis  Meg.). 

Se(  tion  Ltiilidiuiii  C.  and  J. 
Shell  compressed,  trapezoid,  feebly  cf)nccntrically  sculptureti ;    the  liga- 
ment appearing   externally   through  a  fissure  in  tiie  right  umbo.      Tyi)e  C. 
nicdiU-rraiica  Costa.      Corbuloiiiya  Nyst  is  identical,      l-icccnt  and  Tertiary. 

.Section  CiiiinH(>r/>u/a  Co.ssni;nin. 

Shell  elongate  ov(jid,  with  two  elevated  radial  keels  on  tiie  rostrum, 
which  is  distally  truncate;  the  valves  similarly  sculptured.  Type  C.  hiaiii^nlata 
Deshayes.     Recent  and  Tertiary. 

This  group  may  be  extended  to  cover  the  ;\meiican  species  w  itli  similarly 
sculptured  valves,  like  C.  coniracta  Say,  in  which  the  keels  are  less  pronoiuiccd 
and  the  dorsal  one  sometimes  obsolete. 

Section    Tisa  de  Grcgorio,  1890. 

Shell  very  inequilateral,  twisted,  and   produced  liehind,  the  right  valve 

convex,  the  left  flattened  or  even  concave,  pointed  behind;  surface  smooth, 

valves   similarly  sculptured,  pallial    sinus   obsolete.      Type  C.  alta  Conrad, 

Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  11.,  pi.  i,  fig.  3,  1850  (not  i.,  pi.  12,  figs. 
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33-35,  1S4S) ;  =  C.  a/ifoniils  Conr.nl,  Am.  Jouni.  Conch.,  ii.,  p.  76,  1866;  Shell 
Bluff  ,L;ri>up,  Vick.sburg,  Mississippi;  +  C.  (T/rja)  ainara  de  Greg.,  Mon. 
Claib.,  p.  J34,  pi.  37,  figs.  12-14. 

.Serticiii  Aiiisolliyris  Conrad. 
Like  Corbiila,  but  laij^cr,  with  heavy,  smooth  shells,  the  beaks  strongh- 
prosogjTate,  thus  twisting  the  plane  of  the  ligament  out  of  the  vertical  into 
an  oblique  or  nearly  horizontal  direction;  form  very  variable;  inhabiting  frcsli 
or  brackish  water.  Type  A.  obliqtia  Gabb.  Fresh-water  Tertiaries  of  tlie 
Amazon. 

Section  .In/it  oii'ii/d   Dall. 

Shell  thin,  the  left  vaKe  larger,  the  hinge  reversed;  the  ligament  exter- 
nal; resiliiun  as  in  Anisotliyris.  Ty])e  A.  [Hiinclla)  fiuviatilis  H.  Adams. 
[Hiiiic//a  Ads.,  i860,  not  Dallas,  1854.)     Recent,  Amazon  River. 

Section   .liiisorhyiii  hiis  Conrad. 

Valves  subequal,  smooth  or  concentrically  undulated,  the  shell  roimded 
and  inflated  in  front,  prolonged  into  a  long  rostrum  behind,  with  an  escutch- 
eon-like area  defined  by  two  dorsal  keels  bcliind  the  beaks;  hinge  and  other 
characters  like  Corbiila.  Type  Corbula  pyrifoniiis  Meek.  Rrackish-water 
Tertiaries  of  Montana. 

Section   lirodona  I.laudin. 

Shell  elongate  triangular,  ft-ebly  i-onccntrically  sculptured  with  a  con- 
spicuous epidermis,  the  left  umbo  superior,  though  the  left  valve  is  not  the 
?arger ;  hinge  of  a  strong,  nearly  vertical  process  supporting  the  resilium, 
with  a  small  socket  on  each  side  in  the  left  valve;  in  the  right  valve  a  deep 
central  [)it  for  the  resilium,  the  edges  of  the  hinge-plate  bordering  it  turned  u[) 
on  each  side  as  a  narrow  projcrtion  fitting  into  the  sockets  opposite,  but  no 
well-defined  cardinal  tooth  or  laterals;  the  ligament  is  obsolete.  Type  J/jv/ 
labiata  Maton,  from  Brazilian  estuaries.  Potaiiioiiiya  .Sb\'.,  1835,  and  Asara 
Orbigny,  1839,  are  s\-nonymes. 

Section    Ihtthfocorbula  (labb. 
Shell  mate,  solid,  pointed  behind;  valves  similarly  sculptured  with  strong 
incentiic   lidgcs;   hinnlar  region   impressed,  sometimes   firming   a   globular 
cavity  in  the  hinge-margin;  shell  otherwise  like  Cuncocorbula.     Type  Corhiilu 
viiiiiiua  Gupp)'.     Oligocene  to  recent  in  the  Antillean  region. 
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Subgenus  CORBULAMELLA    Meek  and   Hayden. 

Proc.  Acad.  Nat.  Sci.  Phila.  for  1857,  p.   143. 

Shell  subglobular,  inflated,  like  Corbula  .s.  s.,  e.vcept  that  the  posterior 
adductor  i.s  inserted  in  each  \'alve  on  a  raised  lamella,  recalling  that  of  Ciicnl- 
Icea.     Type  C.  grcgavia  Meek  and  Hayden.     Cretaceous  of  Nebraska. 

I  have  examined  a  verj'  large  number  of  adult  Corbulas,  and  in  none  of 
them  have  I  found  any  traces  of  lateral  teeth  or  an\'  more  than  a  single  cardi- 
nal tooth,  well  developed,  in  the  right  valve.  When  not  erect  the  beaks  are 
invariably  prosogyrate ;  but  Bernard  has  shown  that  in  the  nepionic  )'oung 
there  are  traces  of  an  anterior  and  posterior  left  cardinal  and  two  left  anterior 
lamella,  and  similarly  in  the  opposite  valve  are  traces  of  denticulation,  which 
become  obsolete  in  the  adult,  but  which  tend  to  show  the  relations  of  the 
group  to  the  Myacca. 

In  the  ]u)cene  of  the  Pacific  coast  are  found  Corbula  {A)iisorhyncltui) 
alcefonnis  Gabb,  1868,  and  C.  (A.)  cidtriformis  Gabb,  from  the  Tejon  and  the 
Martinez  group  respectively.  If  the  name  of  the  former  be  regarded  as  insuf- 
ficiently distinguished  from  C.  n/ifonitis  Conrad,  1866,  it  might  be  changed  to 
C.  Gabbii.  C.  {Qiiwocorbu/a)  livansnna  Shumard,  1858,  from  the  Port  Orford 
coal  measures  (Arago  beds),  C.  (C)  Honiii,  C.  {C.)  parilis,  and  C.  (J)  friiiiorsa 
Gabb,  1868,  from  the  Tejon  of  California,  com[)lcte  the  list  of  Pacific  coast 
P'ocene  species  so  far  recorded. 

F"rom  the  brackish-water  Tertiaries  of  the  West,  Meek  (1877)  has  de- 
scribed Corbula  [Auisorliyurhus)  pyrifoniiis,  for  which  C.  couccnlrica  Meek 
(1861)  was  an  earlier  but  preoccupied  specific  name.  With  it  in  Utah 
was  found  C  (Cnncocorbula)  Rugcliuauuii  Meek  (1877).  From  Nebraska 
Corbulaniclla  grcgaria  and  Corbula  (Aloidis  f)  pcruiulata,  C.  (liroiloiia) 
mactriforviis,  and  C.  {li.)  subtrigoualis  Meek  and  I  Ia\'dcn  were  described  in 
1857. 

The  peculiar  and  polymoiphous  section  Auisotliyris  from  the  Pebas  clays 
of  the  upper  Amazon  is  represented  i)y  the  following  species:  C.  (A.)  auia- 
zonciisis  (Gabb  as  Tclliiui),  C.  (//.)  tenuis  G.ibb  (  !  /Ar/c.i7i '(7// Woodward,  -|- 
ovata  Conrad),  C.  (/i.)  cnrla  Conrad,  C.  (A.)  obliqua  Gabb,  C.  (./.)  anuifrra 
Dall  (-f-  cariiiata  Conrad  non  Phillips),  f .(./.)  sphcniclla  Dall  (  i  ruucata  Con- 
rad non  Say),  and  C.  (/].)  Icdccfoniiis  Dall. 

Species  of  the  liasteru  lioeeiie. 
Turning  now  to  the  eastern   Tertiary  nf  the  United  States,  the  cailicst 
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species  is   C.  [Citiicocorluila)  SHhcoinprcssa  Gabb  (i860)  from  the  Midway  of 
Tennessee,  Alabama,  and  Aikansas. 

From  the  Chickasauan  (or  Li;^nitic)  we  have  the  following: 

1.  Corbiila  concha  Aldrich,  Bull.  Pal.,  ii.,  p.  7,  pi.  5,  fig.  6,  1895  ;   Harris,  Bull. 

Pal.,  ix.,  p.  66,  pi.  13,  fig.  I  I,  1S97. 

2.  Corbiila  Aldriclii   Mej'tr,   Am.    Journ,   Sci.,   xx.x.,    18S5,  p.  6";    Bull.   Ala. 

Geol.  Sur\-.,  i.,  p.  83,  pi.    i,  fig.  21,    1886;   Harris,  Bull.   Pal.,  ix.,  p.  67, 
pi.  13,  figs.  12,  13.?,  1897. 

3.  Corluila  siibciigonnta  Dall,  Harris,  Bull.  Pal.,  ix.,  p.  68,  pi.  13,  fig.  140,  1897 

(as  alabainicnsis  Lea,  var.) ;   Aldrich.,  Bull.   Ala.  Geol.  Surv.,  i.,  p.  58, 
18S6  (as  C.  cugonata  Conrad). 
This  form  is  smaller,  less  inflated,  thinner,  and  with  more  nearly  parallel 
dorsal  and  \'entral  borders  than  C.  alabamicnsis.     The  sculpture  is  finer  than 
in  C.  cugonata,  which  is  a  more  elongated  species. 

4.  Corbiila  Crcgorioi  Cossmann,  Ann.  Geol.  et   Pal.,  No.   12,  p.  6,  pi.   i,  figs. 

4,  5,  1894. 
The  first  is  a  typical  Corbnla  with  nearly  smooth  surface;  the  others 
belong  to  Cniicocorbnla.  The  last  is  abundant  in  the  Claibornian,  where  it 
has  generally  been  mistaken  for  the  young  of  C.  iiasiita  Conrad.  The  Clai- 
bornian contains  a  number  of  species  some  of  which  are  restricted  to  this 
horizon,  but  others  are  found  in  the  beds  below  or  continue  into  the  Jack- 
sonian. 

Corbula   (Cuneocorbula)    alabamiensis   Lea. 
Ctvbula  alahamicmis  Lea,  Cuntr.  C.euL,  p.  45,  ])l.   1,  tig.   12.  Dec,   1833. 
Corbula  ihisn/,1  Conrad.  Fos.  Teit.  Form.,  p.  38,  Sc])t.,  1833  ;  Am.  Jomii.  S<;i.,  N.  S.,  i..  p. 

398,  pi.  4,  fig.  4,   May,   1846;   Harris,    Ke|)iint   Fos.   Teit.   F'orm.,  pi.   19,  fig.  4  ;    not 

of  Sby.,  P.  Z.  S.,   1S33,  p.  35. 
Corbula  {Xccrra)  nasiita  de  Gregorio,  i\Ion.  Claib.,  p.  231,  pi.  36,  figs.  36-50,   1890. 
Corbula  si/b/iasi/la  Orh\gny,  Prodr.  Pal.,  p.  382,   1850. 
?  Corbula  iiasiita  \ar.  iina  de  Greg.,    op.  cil.,  \i.  231,  pi.  37,  figs.  5-8,  1S90. 

Claibornian  Plocene  of  Orangeburg,  South  Carolina;  Clarksvillc  and  Clai- 
borne, Alabama;  White  Bluff,  Arkan.sas,  and  the  Gatun  beds  of  the  Isthmus 
of  Panama.  Also,  according  to  Clark,  in  the  Eocene  of  Virginia  and  Mary- 
laml. 

The  C.  Iiasiita  of  Sowerby  is  .1  recent  species  from  the  west  coast  of 
Central  America,  described   in   March,  1833.      It  is  .somewhat  difficult  to  dis- 
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criminate  the  youn^-  of  alaixiiiiicnsis  from  tlie  young  of  C.  dcusir/tr,  whicii  is 
often  mixed  witli  it,  and  whicli  Gregorio  has  described  as  a  variety  tcclu  of  this 
species.  I  am  unable  to  identify  his  variety  iiiia  from  the  figures;  it  much 
resembles  some  of  tlie  forms  of  Grcgorioi  Cossmann.  The  C.  uasiita  Conrad 
of  the  Mex.  Boundary  Rep.,  i.,  p.  161,  pi.  xix.,  fig.  4,  1857,  from  western 
Texas,  is  obviously  a  distinct  species,  which  may  take  the  name  of  C.  Conradi. 

Corbula  (Cuneocorbula)  densata  Coniad. 
Corhiihi  i/,iisa/n  Conr.,    Vvoc.   Acad.   Nat.   Sci.    Pliila.,   vii.,   p.   258,   1S55;   W'ailcs,  Rep. 

Geol.  Miss.,  p.  289,  pi.  14,  fig.  9,  1854. 
Corbula  nasiita  \7iX.  Av/^r  Gregorio,  Mon.  Claib.,  \i.  231,  ])1.  37,  figs.  9-1 1,  1890.     (^■()un.^,' 
shell.) 

Claibornian  Eocene  of  Orangeburg,  South  Carolina;  Clarksvillc  and 
Claiborne,  Alabama,  and  Carson's  Creek,  Mississippi;  Jacksonian  I'"occne  at 
Jackson,  Mississippi ;  Wailes. 

This  is  a  large,  irregular,  coarse,  and  strong  species,  more  common  in  the 
Claiborne  sands  than  in  the  Jacksonian,  from  which  it  was  first  described.  It 
is  more  coarsely  sulcate  and  much  more  trapezoidal  than  C.  tilalnmiioisis,  with 
which  it  is  usually  associated. 

Corbula  (Cuneocorbula)  compressa   Lea. 
Corbula  compressa   l.ca,  Contr.  Ccol..  p.  47.  pi.    i,  fig.   15,  1833;  Gregorio,   Mmi.  tlaib., 
p.  233,  pi.  36,  figs.  34,  35  (not  fig.    33  I'-').   1890;   Cossmann.  .Xnn.  dc  ('.(.'ol.  el    I'.il.. 

12,  p.  6,  1894. 

Claibornian  of  Claiborne,  Mississijipi,  .uul  Jacksonian  of  Clarke  Count)-, 
Mississippi ;   L.  C.  Johnson. 

This  small  species  is  not  very  well  rt-prcscnted  by  Lea's  figure,  which  is 
too  long,  and  iiis  type  specimen  is  defcctivi:  just  in  front  of  the  bealc,  where 
some  boring  animal  has  made  a  hole.  It  is  a  recognizable  form,  however, 
best  recognized  by  its  compression,  and  most  likely  to  be  confounded  u  itii  the 
young  of  densata. 

Corbula  (Cuneocorbula)  Aldrichi   Meyer. 
Corbula  .  t  I.Iri,  lii  Wcycr.  Kiill.  Ala.  (leol.  Siirv.,  i.,  p.  83,  pi.   i,  fig.  21,  1886. 

Chickasawan  ICocene  of  Wood's  Bluff,  Akibain.i. 

This  form  is  best  recognized  by  its  feeble  unihoual  scul|)turr  .nid  tin- 
radial  sculpture,  which  is  (|uite  exception.il  in  this  genus. 
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Corbula  iCuneocorbula)  G-regorioi  Cossniann. 
'hula  iOinpiiSsa  var.  lirri;on'oi  Cossm.,  Ann.   ("icol.  et  I'al.,   12,  p.  6,  pi.   1,  figs.  4,  5. 

1894. 
■  I'll/a  .l/t/riiJii  \a.v.  s>iii//n'i//,iis!s   Harris,  I'roc.  .\cad.  Nat.  Sci.  I'hila.  for  1S95,  p.  52, 
pi.  3,  tijj.  5  It,   1895. 

Eocene  of  Praiiio  C!rcck  ami  Ci>flcc\illi',  Alabama;  of  Newton  ami  Wah- 
tul)bce  and  Clarke  Count)-,  Mississippi;  of  Meridian  and  Claiborne,  Alabama; 
Mount  Lebanon  and  Montgonien-,  Louisiana  ;  Lee  County,  Texa.s  ;  the  Gatun 
lictis  of  tlie  Lsthmus  of  Darien,  and  in  the  Jacksonian  of  Clarke  County, 
Mississii)[)i. 

This  small  and  rather  variable  form  seems  to  me  specificalK-  distinct  from 
I  iilier  of  the  species  to  which  it  has  been  referred  as  a  variety. 

Corbula  lAloidis)  onisous  Conrad. 
•''Ilia  oiiisiiis  Conr.,  Xm.  Journ.  Sci.,  xxiii.,  p.  341,  Jan.,  1833  ;  and  same,  N.  S.,  i.,  |). 

219,  pi.  4,  li-j.  13.  l84f'- 
'I'lila  Miircliisonii  Lea,  Contr.  (".col.,  p.  46,  pi.   i,  fig.   13,  Dec,   1833;  (Ircgorio,  Mon. 

Claib.,  p.  231,  pi.  37.  figs.  22-39,  P'-  S*''  f^S^-   '~'3'   1S90. 
I  hula  gibbosa  Conr.,  Am.  Journ.  Conch.,   i,  p.  3,   1865  ;   not  of  I.ea. 
'hula  rugosa  Heilprin,  Proc.  Acad.  Nat.  Sci.  Pliila.  for  l8go,  p.  401  ;   not  of  Lamarck. 
hula  C/iun/iisoiiii  Greaox'w,  Mon.  Claib.,  p.  233,   1890. 
Corbula  (^Xea-ra)   igiiola   Gregorio,   <>p.    (it.,    p.    232,   pi.    37,   tigs.    15-1S,    1890  (smooth 
valve). 
I  hula  nasuta  C.regorio,  <^/>.  cit.,  p.  232  (in  synonymy,  not  of  Conrad,   1833). 

Eocene  of  the  Chickasawan  statue  at  Wood's  Hluff,  Alabama;  of  the 
Claibornian  at  Claiborne  and  Clarks\ille,  Alabama;  and  of  the  Jacksonian  at 
Jackson,  Mississippi. 

This  species  is  subject  to  a  scalim;  off  of  the  outer  sculptured  layer  of 
tlie  shell,  leaving  the  latter  in  an  ajijiarentl)-  [jerfect  condition,  nearly  smooth, 
and  with  simdr\-  sidci  on  the  dorsal  side  of  the  rostrum  which  do  not  appear 
on  the  uninjured  shell.  In  this  state  it  has  every  aspect  of  a  distinct  species. 
The  left  valve  has  apparently  been  described  by  de  Gregorio  as  a  distinct 
species,  tlie  sculpture  and  form  being  quite  different  from  that  of  the  right 
valve. 

This  .species  belongs  to  a  gioup  of  closely  related  forms  which  appear  to 
be  distinct,  though  the  characters  might  be  regarded  at  first  as  varietal.  They 
appear  in  ilifferent  horizons,  and  they  do  not  seem  to  grade  into  one  another, 
so  I  have  regarded  them  as  species. 
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Corbula  (Aloidis)  fossata  Aldrich. 
Corhula  Miin/ihoni  'Lea.  vax.  fossata  Aldr.,  Journ.  Cin.  Soc.  Nat.  Hist.,  i-\.,  p.  45,  pi.  2, 
fig.  22,   1886. 

Eocene  of  Newton  and  Walitiibbee,  Mississippi,  and  of  Mt.  Lebanon, 
Bienville  Parish,  Louisiana  (Vaughan). 

This  form  is  very  abundant  in  the  Wahtubbee  Hills  and  vei)-  constant  in 
its  characters.  It  differs  from  oniscKS  in  having  a  furrow  before  the  rostral 
carina,  behind  which  the  concentric  ribs  are  doubled  in  number  and  halved  in 
size,  while  the  carina  is  more  prominent  than  in  oiiiscus,  though  the  general 
form  is  the  same. 

Corbula  (fossata  var.  ?)  extenuata  Dall. 

Plate  36,  Figure  6. 

Eocene  of  the  Orangeburg  District,  South  Carolin.i ;   liurns. 

This  differs  from  fossata  by  being  less  high  ant!  more  elongated,  with 

two  very  strong  keels  on  the  rostrum,  the  end  of  which  is  cmarginate  between 

them  ;  the  anterior  keel  projects  below  the  ventral  margin  of  the  rest  of  the 

valve,  with  an  emargination  in  front  of  it;  the  rostrum  is  produced,  recurved, 

and  sculptured  as  in  fossata  ;  the  be.iks  are  small,  pointed,  and  incurved  ;  the 

left  valve  is  smooth  and  very  turgid.     Lon   S,  alt.  6,  diam  of  right  \alve  3.3  mm. 

Corbula  (Aloidis)  perdubia  de  Gre.^'orio. 
Lesiieiir,  Walnut  Hills  Fossils,  pi.  v.,  fijj.  16,   1829. 


Corhula  {Xi-ara)  pt-ritiihia  Oreg..  .Mon.  Claib.,  p.  233,  pi.  36,  tij^s.  31,  32,   1890. 
Corluila  laqurata  Conr.,  Am.  Jouni.  Condi.,   1,  )).  3.   1865;   Check).  Eoc.   Fos.  N.  Am., 

p.  28,   1866.      (Name  only.) 
Corttula  filosa  Conrad,  Am.  Journ.  Conili.,   i,  p.   145,  1865  ;  not  page  137,  plate  10,  fig.  7. 

Jacksonian  Eocene  at  Jackson,  Red  l^luff,  and  near  Enterprise,  Missis- 
sippi;  Natchitoches,  Louisian, I,  and  Rust  County,  Texas;  in  the  Vicksburgian 
at  Vick-sburg,  Mississippi. 

This  species  has  had  some  vicissitudes.  Conrad  n.imcd  it  in  m.uiusLiipt 
laqtieata  and  included  the  name  in  his  check-lists,  but  when  he  wrote  a  de- 
scription he  headed  it  "filosa"  a  name  he  had  irscd  for  another  species  only 
a  few  pages  earlier  in  the  Joiunal.  More()\er,  in  the  reference  to  the  figure 
of  the  original  filosa  on  page  212  he  refers  not  to  the  original  description,  but 
to  the  .second  one. 

The  species  is  notable  for  the  absence  of  rostral  keels,  and  is  usually 
small,  but  some  of  the  specimens  attain  nearly  the  full  size  of  C.  otiisciis.     I 
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have    not    seen    it    from    tlic    Claihoim'an.      Gregorio's    specimens   were    not 
located,  but  probabh-  are  Jacksoniaii. 

Oorbula  lAloidis)  gibbosa  Lea. 
{.'orhula gihhosa  Lea,  Contr.  ("icol.,  p.  46.  pi.   i,  tig.   14.   1833. 

Corbnla  {Neard)  gibbosa  de  Greg.,  Mon.  Claib..   |i.  233,  pi.   36,  figs.  26-30,   1890;  Coss- 
niann,  p.  6,  1894. 

Claibornian  Eocene  of  Claiborne,  Alabama,  and  near  Meridian,  Mis- 
.sissippi ;  at  White  Bluff  and  other  localities  in  Arkansas. 

As  siiown  by  Cossmann,  this  is  an  excellent  species  which  has  frequentlv 
been  confoLuided  with  C.  onisciis. 

Corbula  lAloidis)  milium  n.  s. 
I'late  2y>,  Figure  19. 

Chickasawan  I^^ocene,  Wood's  Bluff  liorizon  at  Thomasville,  Clarke 
Count)',  Alabama ;  Burns. 

Shell  minute,  rounded,  inflated,  with  prominent  beaks  a  little  in  advance 
of  the  midille  line  of  the  vaKes  ;  right  \al\e  larger,  sculptured  with  fine,  even, 
concentric  threads  separated  by  narrower  interspaces;  thej-e  is  no  radial  stria- 
tion,  but  near  the  posterior  cardinal  margin  a  well-marked  sulcus  extends 
friitn  the  beak  to  the  upper  posterior  margin,  the  surface  above  it  and  next 
to  the  cardinal  margin  turgid ;  in  front  of  the  strongly  prosocoelous  beaks 
the  \al\  e  is  impressed,  though  without  an)'  defined  lunule;  left  valve  smaller, 
less  inflated,  nearly  smooth  or  with  faint  incremental  lines;  a  strong  radial  rib 
close  to  the  posterior  hinge-margin ;  interior  and  internal  margins  of  the 
valves  polished  ;  a  small  ridge  near  the  hinge  reflects  the  posterior  external 
sulcus  of  the  right  valve;  cardinal  tooth  small,  conical,  rather  prominent, 
the  chondrophore  hidden  under  the  cardinal  margin  ;  left  valve  with  the  chon- 
drophore  flat,  squarish,  projecting,  and  a  socket  for  the  point  of  the  right 
cardinal.     Lon.  2.2,  alt.  2.3,  diam.  1.6  mm. 

This  interesting  little  species  recalls  C.  laqitcala  Conrad  on  a  smaller  scale 
and  with  proportionately  finer  scul[)ture.  Though  so  small,  there  is  no  reason 
to  doubt  that  it  is  an  adult  form. 

Corbula  (Aloidisj  texana  C.ahlj. 
Corbula  tcxamx  Galib,  Journ.  Acad.  Nat.  Sci.  fhila.,  2d  Scr.,  iv.,  p.  387,  pL  67,  fig.  54,  i860. 

Eocene  of  Lee  County,  Texas  ;  Singley  in  United  States  National  Museum. 

This  appears  to  be  distinct  from  any  of  the  others,  being  flatter,  less 
involved,  and  more  distinctly  tiiangiilar.      It  is  a  peculiarly  solid  shell. 
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Corbula   lAloidis)  Wailesiana   Harris. 
Corbiila  Wailesiana  Harris  (MS.  in  Coll.  U.  S.  Nat.  Miis.). 

Corbula  biiaritiata  Conrad,  Proc.  Acad.  Nat.  Sci.  I'liila.,  vii.,  p.  258,   1855  ;  \\ailcs,  Rup. 
C.eol.  Miss.,  p.  289,  pi.   14,  fig.  3,   i8'54  ;   not  of  Sby.,  P.  Z.  S.,   1833,  p.  35. 

Jacksonian  Eocene  of  Jackson,  Missis.sippi ;  Drew  and  Clexeland  Counties, 
Arkan.sas,  and  Montgomery,  Louisiana. 

This  is  a  fine  species,  closely  reseniblini^"  the  C.  outsells,  but  sci^arable  by 
minor  details. 

The  other  s[)ecies  which  ]ia\'e  been  referred  to  the  Eocene  are  :  C.  Jilosa 
Conrad  (Am.  Joiirn.  Conch.,  i.,  p.  137,  pi.  10,  fig.  7,  not  p.  145,  1865),  from 
the  Jacksonian  of  Mississippi ;  C.  iiasiitoidcs  Whitfield  (Lam.,  Raritan  Clays, 
p.  239,  pi.  30,  figs.  18,  ig,  1S85),  from  the  Eocene  marl  of  Nc;\v  Jerse\-,  which 
is  possibly  not  a  Corbula,  antl  C.  pcarlcnsis  Meyer  (Bull.  Ala.  Geol.  Surv.,  i., 
p.  83,  pi.  3,  figs.  16,  xda,  1886),  from  Jackson,  Mississippi,  which  may  prove 
to  belong  to  some  other  genus,  as  the  figtire  certainly  has  not  the  aspect  of  a 
('oii'iilo.  Corbula  prima  de  Gregorio  was  correctly  described  originally  by 
Aldricii  as  a  Nccera  (=  Ciispidaria). 

Oligocenc  Species. — In  the  Lower  Oligocene,  or  Vicksbm'gian,  besides  those 
forms  which  iia\'e  been  mentioned  as  coming  up  from  the  Eocene,  there  are  two 
species  which  have  been  called  alta  b)-  Conrad.  The  first  (journ.  Acad.  Nat. 
Sci.  Phila.,  2(1  Ser.,  i.,  j).  124,  pi.  12,  figs.  33-35,  184S)  1  ha\e  nnt  seen,  but, 
fiom  the  figures,  should  conclude  it  to  be  different  from  tlu-  shell  figiu'ed  in 
1850  ((-'/.  cit.,  ii.,  ])1.  i.,  fig.  3)  un<ler  the  same  name,  m\(\  for  which  Conrail  in 
1866  (Am.  Journ.  Conch.,  ii.,  [).  76)  [)roposed  tlie  name  of  ali/oniiis.  This  is 
a  very  singular  shell,  for  winch  tie  Gregorici  has  ver)'  [)roperly  pro|)osed  a 
subgeneric  name  (Tirja,  q.  v.,  p.  838),  and  it  is  said  b\'  Conrad  to  come  from  a 
horizon  abo\'e  tlie  typical  Vicksbtugian,  \\hicli  in-  correlates  with  the  .'-ilull 
Bluff  group  of  Georgia.  C.  iiitastriata  Conr.  (1848),  later  called  iuleislriala 
(Eoc.  Checkl.,  1866),  appears  to  be  a  Ciispidaria. 

Including  those  pre\'iousl\'  mentioned  under  the  ICocene,  tin-  following 
species  completes  the  list  of  known  Vicksburgian  Corbidas. 

Corbtila  (Cuneooorbula)  engonata  Cnniad. 
Lesueur,  Walnut  Hill-,  fossils,  pi.  5,  fi;^.  18,   1829. 


Corbula  cngonata  Conr.,  I'roe.  .Xrad.  Nat.  Sci.  t'hila.,  iii.,  p.  294,  1848;  Jnurn.  do.,  2d 
Ser.,  i.,  p.  124,  pi.  12,  fig,  30,  1848;  not  (jf  .\ldricli,  Hull.  .\la.  (Icol.  Snr\.,  i.^  p. 
58,  1886. 
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Koceiie  of"  Carson's  Creels,  WaJitubbee,  Meridian,  and  Heidelberg,  Mis- 
sissippi ;   \'ii  ksburL;iaii  of  \'icksburL;  and  Red  Bluff,  Mississip[)i. 

Corbula  engonata  \;n.  Burnsii   Dall. 

Upper  Oligocene  of  the  Cliipola  beds,  on  the  Chipola  River  and  at 
Ballast  Point, Tampa  Ba\',  and  in  the  lower  bed  at  Alum  Bluff,  Chattahoochee 
Ri\er,  Floiida  ;   lUuus  aiul  iJall. 

This  form,  doubtless  a  direct  descendant  of  the  earlier  one,  tlififers  from  it 
in  its  laiger  size  and  more  prominently  arcuate  base.  The  form  and  sculpture 
otherwise  is  essentially  similar.  Lon.  1  1,  alt.  7,  diam.  6  nuii.  The  measure- 
ments of  the  largest  C.  engonata  in  the  collection  are:  lon.  8.5,  alt.  5.5,  diam. 
4  mm. 

The  Upper  or  Chipolan  Oligocene  is  either  better  explored  or  more  pro- 
lific in  forms  of  this  family. 

Corbula  ^Cuneocorbulai  sphenia  11.  s. 
I'l  Ai  K  36,   Ku;iiKF,   10. 

Chipola  beds,  at  the  txpical  locality  on  the  Chipola  River,  Florida;  Burns. 

-Shell  soliti,  somewhat  inequivalve,  the  posterior  ventral  margin  of  the 
right  v,d\e  folded  in;  beaks  moderatel}'  prominent,  somewhat  anterior; 
anterior  end  of  shell  e\enly  rounded,  base  somewhat  prominent  under  the 
beaks,  posterior  end  sharply  pointed  with  a  well-marked  keel  on  the  rostrum  ; 
surface  showing  (about  eighteen)  narrow  concentric  ribs,  with  the  steeper 
slope  upward,  and  somewhat  witler  interspaces,  feebler  on  the  beaks  and 
similar  on  both  valves ;  there  is  no  radial  sculpture,  the  cardinal  tooth  is 
strong,  and  in  the  left  valve  behind  the  socket  there  is  a  small  tubercle  on  the 
margin  of  the  \'alve.     Lon.  17,  alt.  10,  diam.  7.5  mm. 

This  species  recalls  C.  [Cuitcocorbnla)  doininicinsis  Gabb  (Geol.  St.  Do- 
mingo, [).  247,  1873),  which  is  a  larger  shell,  from  the  Oligocene  of  St. 
Domingo. 

Corbula   iCuneocorbulai    sarda   11.   s. 
Pi.,vrE  30,  I'iGLKt;  14. 

Chipola  Oligocene  of  the  lower  bed  at  Alum  Bluff,  Chattahoochee  River, 
F'lorida,  and  in  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida;  Dall  and 
Burns. 

Shell  subequilateral,  thin,  slender,  inequivalve,  the  right  valve  higher  and 
less  strongh'  sculptmed  ;  anterior  end  rounded  ;  base  arcuate,  prominently  so 
in  the  right  valve;  posterior  end  obliquely  and  narrowly  truncate,  with  two 


TRANSACTIONS   OF   WAGNER 
848 


TERTIARY   FAUNA   OF  FLORIDA 


low  rostral  keels,  the  dorsal  one  close  to  the  dorsal  marj^iii  of  the  valve ; 
sculpture  of  concentric  ribs  like  the  lap-streaking  of  a  boat,  the  short  slope 
above  on  each  rib,  about  twenty-five  in  all,  feebler  on  the  rather  low  unibones, 
and  unequally  developed  on  different  specimens;  cardinal  tooth  stout,  re- 
curved; in  the  left  valve  a  narrow  lamella  projects  from  the  margin  behind 
the  socket.     Lon.  10,  alt.  6  (left  valve)  or  7  (right  vahe),  diam.  about  5  nnn. 

This  species,  though  more  delicate,  recalls  C.  a/nlmiiiiciisis  Lea,  but  is  less 
twisted  and  pointed  behind. 

Corbvila   (Cmieocorbula)   seminella  n.  s. 
Pl,\te  36,  Figure  ii. 

Chipolan  Oiigocene  of  the  Chipola  River,  Florida,  Dall  and  Burns;  Alum 
Bluff  beds  at  Oak  Grove,  Santa  Rosa  County,  Florida,  Burns;  Pliocene  (?)  of 
Port  Limon,  Costa  Rica,  R.  T.  Hill. 

Shell  small,  inflated,  compact,  with  low  beaks  a  little  anterior  to  the 
midille  line,  the  left  valve  slightly  smaller  and  enfolded  below  by  the  basal 
margin  of  the  right  valve,  which  has  a  flexuous  edge  ;  beaks  nearly  smooth, 
the  valves  below  them  with  somewhat  irregular,  concentric  undulations,  and 
more  or  less  faint  latli.d  striation  ;  anterior  end  rounded,  posterior  end  pointed, 
with  a  single  strong  rostral  carina,  below  which  the  basal  margin  is  a  little 
emarginate.     Lon.  4.5,  alt.  3,  diam.  2  mm. 

This  is  a  veiy  compact,  solid,  seed-like  little  shell,  recalling  C.  Aldiichi 
Meyer  on  a  smaller  scale. 

Corbula  1  Cuneocorbula)  sericea  n.  s. 

Pl.\tk  36,  Fii;uRE  8. 

Corbula  ciibaniaaa  Cuppy,   Geol.   Mag.,    Dec.  ii.,  vol.  i,    p.  449,   1874;   not  of  Orbigny, 

Moll.  Cnbana,   1853. 
?  Corbula  [.avalleana  Gabb,  Journ.  Acad.  Nat.  Sci.  I'hila.,  2d  Scr.,  \iii.,  p.  371,   1881. 

Oiigocene  marl  of  Bowden,  Jamaica;  Pliocene  (?)  of  Port  Limon,  Costa 
Rica;   Hill. 

Shell  mucii  like  the  preceding  species  in  geneial  form,  but  slightly  larger 
and  with  less  emargination  beneath  the  rostrum  ;  the  scul[)ture,  however,  is 
quite  different,  being  of  very  numerous,  equal,  fine,  sharp,  close-set  ribs,  the 
interspaces  cros.sed  by  fine,  close,  sharp  radial  striation,  which  at  once  distin- 
guishes it  from  ary  of  the  allied  species.  Both  valves  are  similarly  sculptured, 
the  sculpture  becoming  obsolete  on  the  beaks.  Lon.  4.5,  alt.  3.5,  diam.  2.3 
mm.     The  largest  valve  measures  5.4  by  4  mm. 
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As  tlic  ribs   nic  not  o\en-un    b_\-  llic   laelial    sculpture,  the   effect   is   not 

reticulate.      C.  Larallcaiia  (Jrbi_L;ny,  of  the  recent  Antillean  fauna,  is  said  to 

be  radiall)'  striated,  but   I    lia\e  not  been  able  to  obtain  specimens  of  it   for 

comparison. 

Corbula  iCuueocorbula)  Whitfleldi  11.  s. 

ri..\TE  j6,  Figure  18. 

Uppermost  Oligocene  of  the  Alum  Bluff  beds  at  Oak  Grove,  Santa  Rosa 
County,  Florida;   Burns. 

Shell  small,  solid,  inflated,  nearl_\-  etjuilateral,  rounded  in  front,  very 
obli<iuel}'  truncate,  and  pointed  behind,  with  a  well-marked  rostral  carina  and 
a  sliL;ht  emargination  of  the  border  of  the  val\-e  below  the  rostrum  ;  beaks 
low  and  inconspicuous;  sculpture  of  rather  coarse  incremental  lines  and  some- 
what irregular  concentric  undulations,  stronger  in  the  middle  of  the  shell, 
feeble  on  the  beaks,  and  with  wider  interspaces ;  base  of  the  right  valve  folded 
upon  the  basal  margin  of  the  left  valve.  Lon.  7,  alt.  4.5,  diam.  3.4  mm.  A 
small  tubercle  behind  the  socket  and  resilifer,  on  the  cardinal  margin  of  the 
left  valve. 

This  species  is  close  to  C.  Ininatliana  C.  R.  Adams,  from  which  it  differs 
b_\'  gieater  inflation  and  irsually  by  the  smaller  number  of  concentric  undu- 
lations, and  especially  by  the  absence  of  any  radial  threads  on  the  dorsal  area 
of  the  rostrum.  It  recalls  C.  sitbcontracta  Whitfield,  which  is  a  proportion- 
ately shorter  shell  anil  not  as  large. 

Corbula  (Aloidis)  vieta  Guppy. 
Corbula  -.'ieta  Guppy.  Quart.  Journ.   (ieol.  Soc.  Lond.,  .\.\ii.,  p.  580,  pi.  26,  fig.  8,   1866. 

(Right  valve.) 
Erycina  tcnsa  Guppy,  op.  cH.,  p.  582,  pi.  26,  fig.  6.     (Left  valve.) 
Corbula  disparilis  Dall,  Proc.  U.  S.  Nat.  Mus.,  xix.,  No.   11 10,  pp.  327,  329,  1896.      (Not 

of  Orbigny.) 

Oligocene  of  Manzanilla  and  other  localities  in  Trinidad  ;  Pliocene  of 
Matura,  Trinidatl,  Gu[ipy;  and  of  Port  Limon,  Costa  Rica,  Hill. 

In  my  review  of  Mr.  Guppy 's  fossils  above  cited  this  form  was  referred 
to  C.  disparilis  Orbigny,  to  which  it  is  nearly  related.  A  more  thorough 
study  of  a  large  amount  of  material  of  this  puzzling  group  has  shown,  iiow- 
ever,  that  there  are  constant,  if  not  very  conspicuous,  differences  between 
them,  and  I  have,  accordingly,  restored  the  form  to  s[)ecific  rank.  The  recent 
shell  is  larger,  less  compact,  less  regular!)-  sculptured,  and  decidedly  more 
rostrate. 
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Corbula  lAloidis)  heterogenea  ("iiippy. 
Plate  36,  FiGURii  15. 
Corhuhi  hetcfflgenca  Giippy  (MS.  in  Coll.  U.  S.  Nat.  I\Iiis.). 

Eocene  of  Vamos-vamo.s  Station  on  the  Panama  Canal  and  at  Gatun, 
Isthmus  of  Darien ;  Oligocene  of  the  Bowden  beds,  Jamaica,  the  Chipola 
River,  and  the  lower  bed  at  Alum  Bluff,  Chattahoochee  River,  Florida;  Upper 
Oligocene  of  Oak  Grove,  Santa  Rosa  County,  Florida;  Miocene  of  the  upper 
bed  at  Alum  Bluff,  and  of  Magnolia,  Duplin  County,  North  Carolina;  Plio- 
cene  of  Walton  County,  Florida,  and  of  the  marls  of  the  Caloosahatchie  and 
Shell  Creek,  Florida;   Willcox,  Dall,  and  Burns. 

This  form  is  very  close  to  C.  rictci,  but  differs  from  it  in  having  the  beaks 
narrower,  less  elevated,  and  less  prominent,  and  the  posterior  part  of  the 
shell  more  produced.     Lon.  9.5,  alt.  8,  diam.  5  mm. 

After  examining  many  hundred  specimens  and  finding  the  above  differ- 
ences constant,  I  have  considered  tiiem  to  be  of  specific  value.  In  other 
respects  the  shells  are  practicall)'  identical. 

Corbula  1  Bothrocorbula)  viminea  Giippy. 
Corbula  viiiii)iea  Guppy,    Quart.  Journ.    Guol.    Sor.    Loud.,  xxii.,  p.  293,   pi.   18,   fig.  II, 

1866. 
?  Corbula  Bradhyi  'KeXso-n,  Trans.  Conn.  Acad.  Sci.,  ii.,  p.   17.  1S70. 

Bothrocorbula  viminea  Gabb,   Proc.  Acad.  Nat.  Sci.   Phila.  fur   1872,  p.  274,  pi.  10.  figs. 
3,  31?;   Genl.  St.  Domingo,  p.  247,   1873. 

Eocene  of  Vamos-vamos  Station,  Panama  Canal,  Isthmus  of  Darien ; 
Oligocene  of  St.  Domingo  (Gabb)  and  Bowden,  Jamaica ;  Henderson  and 
Guppy. 

This  is  a  large  and  solid  species  in  which  the  lunular  depression  is  deep 
and  subspherical  ;  if  the  other  species  possessed  this  character  to  an  equal 
degree  the  group  would  undoubtedly  be  of  generic  value,  but,  as  will  be  seen, 
they  vary  in  the  amount  of  depression,  so  that  a  connecting  series  of  species 
leads  to  Qincocorbnla  without  any  marked  break.  For  this  reason  I  have  not 
considered  the  group  as  possessing  generic  value. 


Corbula  (Bothrocorbula)  synamiostes  n.  s. 

1'LATK    36,    F'ICIJRES    12,    13. 

Oligocene  of  the  Chipola  beds,  Chipola  River,  Florida ;  Dall  and  Burn.s. 
Shell  of  moderate  size,  solid,  ovate,  pointed  behind,  nearly  equilateral; 
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beaks  moderately  elevated,  small;  anterior  end  rounded,  base  prominently 
arcuate ;  posterior  end  pointed,  hardly  rostrate,  with  a  single  rostral  carina, 
below  which  the  base  is  slightly  emarginate ;  sculpture  of  strong,  rounded 
undulations  (about  nine  in  number)  not  extending  behind  the  carina,  separated 
by  about  equal  interspaces;  sculpture  feebler  on  the  beaks;  rostral  area  con- 
centrically striated  ;  lunular  area  slightly  impressed  but  without  any  cellular 
excavation  ;  surface,  when  perfect,  with  fine  incremental  lines  and  minute, 
irregularly  distributed  radial  threads ;  cardinal  tooth  strong ;  a  small  tubercle 
on  the  hinge-margin  of  the  left  valve  behind  the  chondrophore ;  muscular 
scars  deep;  pallial  line  with  a  small  sinus.     Lon.  15,  alt.  10,  diam.  7.6  mm. 

This  species,  though  smaller,  is  externally  very  like  the  C.  viiiiinca,  except 
that  the  lunular  area  is  onl}-  slightly  depressed,  so  that  if  attention  were  not 
particularly  directed  to  it  the  depression  might  pass  unnoticed,  as  it  is  not 
definitely  limited. 

Corbula  1  Bothrocorbula  1  radiatula  11.  s. 
Ti.ATE  36,  Figures  1-3. 

Upper  Oligocene  of  Oak  Grove,  Santa  Rosa  County,  Florida;  Burns. 

Shell  resembling  the  last  species,  but  smaller,  less  high  in  proportion,  and 
longer,  with  the  radiating  threads  more  numerous  and  constant  and  the 
lunular  area  more  deeply  impressed,  forming  an  elongated  cellule  with  definite 
limits.     Lon.  13,  alt.  8.6,  diam.  6.2  mm. 

Variety  tiiiella  Dall ;  shell  quite  thin  and  delicate,  the  surface  closely 
covered  with  minute  radial  threads. 

This  species  has  the  lunular  depression  intermediate  in  depth  between 
that  of  the  last  species  and  C.  7'iiiniica. 

To  complete  the  account  of  this  group,  the  following  Pliocene  species  is 
brought  in  here,  somewhat  out  of  its  geological  associations : 

Corbula  (Bothrocorbula)  "Willcoxii  n.  s. 
Plate  36,  Figure  9. 
This  species  has  the  form  of  C.  viniinea,  but  is  materially  smaller ;  it  has 
a  deep  hemispherical  lunular  depression  unequally  divided  between  the  two 
valves,  much  the  larger  part  being  excavated  from  the  margin  of  the  left 
valve;  the  suiface  is  sculptured  like  that  of  C.  synannostcs,  the  radial  threads 
being  rather  more  numerous  and  the  lunule  quite  different;  in  other  respects 
the  hinge  is  similar  to  that  of  that  species,  and  the  general  appearance  of  the 
shell,  except  of  the  lunule,  is  much  the  same.     Lon.  16,  alt.  10,  diam.  8  mm. 
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This  species  is  rather  common  in  tlie  I'hocene  marls  of  the  Caloosa- 
hatchie  and  Shell  Creek.  Stimpson  reports  having  dredged  a  living  Botliro- 
coiinda  in  the  deep  water  of  Florida  Strait ;  he  referred  it  to  C.  viDiinca,  but 
it  was  probabl}'  this  species.  As  the  specimens  were  lost  in  the  Chicago  fire, 
a  positive  identification  must  be  delayed  until  the  shell  can  be  re-collected. 

C.  coniracta  Say  and  C.  disparilis  Orb.  have  been  mistakenly  included 
among  Antilleaii  Oligocene  species. 

Miocene  and  Pliocene  Species. 
The  cooler  waters  of  the  Miocene  epoch  were  less  favorable  to  moUusks 
of  tills  genus  than  those  of  the  Oligocene,  and  the  species  are  not  so  numer- 
ous. The  warm  water  of  the  Pliocene  induced  some  of  the  subtropical  types 
to  return,  but  the  relatively  short  duration  of  this  epoch  may  explain  why  but 
a  few  species  came  in  while  it  lasted. 

Corbula  (Corbula)  idonea  Conrad. 
Civbiila  iiioiu'ix  Cniirad,   Am.   Juurn.   Sci.,    .\.\iii.,    p.  341,   1833;   F'os.  Medial  Tcrt.,  ]).  6, 
pi.  10,  fig.  6,   1840. 

Miocene  marl  of  New  Jersey,  Whitfield;  Calvert  Cliffs,  Choi)tank  River, 
St.  Mary's  River,  Jones's  Wharf,  and  Plum  Point,  Maryland. 

This,  the  finest  of  our  Tertiary  Corbulas,  belongs  to  the  typical  section. 

Corbula  (Aloidis)  elevata  Conrad. 
Corbula  elcvaia  Conrad,  Fos.  Medial  Tert.,  p.  7,  pi.  4,  fig.  3,  1840;  Whitfield,  Miocene 

N.  J.,  p.  86,  pi.  15,  figs.  15-19,  1895. 
Co>inilii  IcHxta  Meek,  Geol.  N.  J.,  p.  297,   1863.      (Typographical  error.) 
Corbula  curta  Conrad,  Am.  Jonrn.  Conch.,  iii.,  p.  269,  pi.  21,  figs.  6-8,   1867.      (Decor- 
ticated shell.) 

Miocene  marl  of  Shiloh,  New  Jersey,  ]5uriis;  Plnni  I'nint,  Patuxcnt 
River,  and  other  localities  in  Maryland,  Burns  and  llairis. 

This  is  a  rather  large  and  tall  shell,  usual!)'  in  poor  preservation  and 
frequently  entirely  strij^pcd  of  its  outer  coat,  as  mentioned  in  connection  with 
C.  oniscns.     Tn  this  latter  state  it  is  the  curia  of  Conrad. 

C.  {Aloidis)  ^i^ak'cstonensis  Harris  (Bull.  Pal.,  iii.,  p.  94,  pi.  2,  figs.  5,  5  a, 
1895),  from  the  Upper  Miocene  of  the  Galveston  artesian  well,  between  the 
two  thousand  four  himdred  and  forty-three  and  two  thousand  si.x  hundred 
and  fifty  foot  levels  below  the  surface,  is  a  small  shell,  recalling  perdulna 
Grcgorio  or  laqiieata  Conrad. 
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Corbula  (Aloidis)  caloosae  n.  s. 
Plate  36,  Finuuic  16. 

Pliocene  marls  of  the  Caloosahatchic,  Shell  Creek,  and  Myakka  Ri\-er.s, 
south  Florida  ;  Dall  and  Willcox. 

Shell  inflated,  very  inequivalve,  nearly  ineciuilatcrai  ;  within  the  right 
valve  a  high,  prominent,  incurved  beak;  in  the  left  valve  the  beak  is  much 
lower  and  less  curved;  the  general  form  is  o\ate,  hardly  truncate  behind, 
with  no  differentiated  rostrum  or  rostrum  keels ;  in  some  specimens  the  latter 
are  represented  by  obsolete  rounded  ridges  which  fail  towards  maturity ;  sculp- 
ture of  fine  incremental  lines,  and  on  the  right  valve  strong  concentric  undula- 
tions which  cover  the  shell  as  far  back  as  the  margin  of  the  posterior  dorsal 
area,  but  are  not  absolutely  in  harmony  with  the  lines  of  growth  ;  the  left 
valve  has  no  undulations,  but  shows  sparse,  irregularly  distributed  radial 
threads ;  cardinal  tooth  strong,  chondrophore  in  the  left  valve  lamelliform 
and  rather  long.     Lon.  12.5,  alt.  right  valve  10,  left  vaKe  7.5,  diam.  6.5  mm. 

This  species  is  more  elongated,  less  triangular,  and  less  distinctly  rostrate 
than  the  recent  C.  (A.)  disparilis  Orbigny  of  the  Antillean  region.  In  the  latter 
there  is  a  distinct  recLU'vature  of  the  posterior  dorsal  slope,  while  in  the  former 
there  is  under  the  posterior  dorsal  margin  a  ledge  or  ridge  against  which  the 
edge  of  the  left  v'alve  fits,  and  which  is  quite  absent  in  the  recent  shell. 

Corbula  {Erodona  ?)  priscopsis  Harris  (Bull.  Pal.,  iii.,  p.  94,  pi.  2,  figs.  5,  5  a, 
1895),  from  two  thousand  four  hundred  and  forty-five  feet  below  the  surface 
in  the  Galveston,  Texas,  artesian  well,  belonging  to  the  Upper  Miocene,  if 
really  an  Erodoita  is  the  only  North  American  species  from  any  of  the  marine 
Tertiary  beds  of  the  coastal  region. 

Corbula  (Cuneocorbula)  insequalis  Say. 
Cor/ni/ci  iiia-i/ini/r  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  iv.,  p.  153,  pi.  13,  fig.  2,  1824;   not 

of  Conrad,    i\Icd.  Tcrt.,   p.  6;  Tiionicy  and   Ilnlnics,    I'lcioc.   Fos.  S.  Car.,  p.  76,  pi. 

20,  fig.  1  2. 
Coihtila  ctiiutiUi  Conrad,  Fos.  .Medial  Tcrt.,  p.  5  (c.xcl.  diag.),  pi.  3,  fig.  2,  1840;   Harris, 

IJull.  Pal.,  v.,  pp.  329,  346,  pi.   13,  fig.  2,   1896;   not  of  Say,   1824. 
Corbula  incrqualis  Meek,  Chcckl.  Inv.  Fos.  N.  Am.  Miocene,  p.   12,   1864. 

Miocene  of  Maryland  at  Calvert  Cliffs,  Jones's  Wharf,  Fairhavcn,  Plum 
Point,  Grecnsborough,  St.  Mary's,  the  Choptank  and  Patuxcnt  Rivers;  of  Vir- 
ginia, at  Suffolk,  on  the  Nansemond  ami  York  Rivers ;  at  Magnolia  and 
VVilniingtun,   North    Carolina;    Turkey   Creek,   South    Carolina;    and    in    the 
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upper  bed  at  Alum  Bluff,  Chattahoocliee  River,  Florida;  also  in  the  Pliocene 
of  the  Waccamaw  River,  South  Carolina,  at  Tilly's  Lake. 

In  describing  tliis  species,  by  a  typographical  error  it  was  referred  to 
figure  3,  plate  13,  which  represents  C.  cniicata.  Conrad,  with  his  usual  care- 
lessness, hot  only  did  not  detect  this  error,  but  figured  in  the  Medial  Tertiary 
by  the  side  of  a  copy  of  Say's  figure  of  ciincata  what  seems  to  be  the  left 
view  of  a  specimen  of  iiucqiialis,  and  ciinnected  them  by  a  dotted  line,  as  if 
they  were  the  same  species.  It  is  only  necessary  to  read  the  descriptions 
carehdly  in  connection  with  a  series  of  the  shells  ti)  sec  the  blunder. 

This  is  the  commonest  of  our  Miocene  species,  identifiable  b}-  its  short, 
high  form,  unequal  valves,  and  coarse,  irregular  undulations.  It  is  rather 
variable,  and  the  undidations  sometimes  become  obsolete,  leaving  onl)'  the 
incremental  striic,  but  the  totality  of  chaiacters  will  usually  lea\e  little  dif- 
ficulty in  identifying  it. 

Corbula  1  Cuneocorbiila)  cuneata  Say. 
Corbnla  cuneata  Say,  Jouni.  Acad.  Nat.  Sci.,  iv.,  ]>.  152,  pi.  13,  fig.  3,   1824. 
Corbula  incrquale  Conrad,  Fos.  Med.  Tert.,  p.  6,  pi.  3.  fi^'.  3  (left  hand  one),  1840  (<li:ign. 

and  remarks  e.xchided). 
Not   C.  cuneata  Tuonicy  and   HnhiiL's,   I'Icioc.    Fos.  S.   Car.,   ]).   75,  pi.  20,  li,i;.  11,   1S55; 
nor  of  Emmons,   Gcol.   N.   Car.,  p.  290,  fig.  215/)',   185S  ;   nor  of  Hinds,  1844;   nor 
Conrad  {Anisot/iyris),  1870. 

Miocene  of  Maryland,  on  the  ("hoptank  River;  of  Virginia,  on  the  York 
River;  of  the  Natural  Well  and  Magnolia,  Uuplin  County,  North  Carolina;  of 
Darlington,  South  Carolina;  Pliocene  of  the  Caloosahatchie  River,  Florida  (rare). 
In  this  case,  as  in  the  preceding,  Conrad,  while  copying  the  diagnosis, 
transposed  the  figures.  ICmmons's  figure  re[)resents  a  dilfcrcnt  S]iecies,  more 
like  C.  nasiila  Conrail,  and  tin;  figure  of  Tuomey  and  Molmes  is  prob.ibly 
intended  to  represent  C.  contracta. 

C.  cuneata  Say  has  not  been  found  in  the  recent  state,  and  seems  rather 
rare  everywhere.  It  is  at  once  separable  fiom  the  varieties  of  iiuequalis  by  its 
nearly  straight  basal  margin,  its  fine,  even,  concentric  sculpture,  and  its  shar[) 
rostral  keel. 

Corbula  (Cuneocorbula)  subcontracta  Whitfield. 
Corbula  sulpcont) acta  Whitf.,  Fos.  Mioc.  Mails  N.  J.,  p.  88,  pi.  15,  figs.   11-14,   '895-  ■ 

Miocene  marl  of  Shiloh,  Cumberland  County,  New  Jersey;   Hums.  j 

This  is  a  small,  cuneate  species,  with  coarse,  irregular  undulations,  (|uitc 
distinct  from  any  of  the  other  Miocene  species. 
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Corbula  (Cuneocorbula)  S-wriftiana  C.  P>.  Adams. 
(.'crbii/ii  S'luif/imia  Adams,   Contr.   Conch.,    .\ii.,    p.  236,   1852;   Dal!,    liuU.   Miis.   Comp. 
Zool.,  ix.,  p.  114,   1881  ;   xii.,  p.  314,  pi.  2,  fiijs.  5  if-c,   1886;   lUiIi.  V.  S.  Nat.  Mus., 
No.  37,   p.  70,   pi.  2,    figs.  5  (i-c,   1889  ;   Hanis,    15ull.   I'al.,   iii.,   p.   94,    pi.  2,    fig.  6, 
1895. 

Typical  form,  recent  from  Cape  Hattera.s,  North  Carolina,  to  Venezuela. 
\'^ariety  iiiiclcata  Dall.     Plate  36,  figure  17. 

Miocene  of  the  upper  bed  at  Alum  Bluff,  Chattahoochee  River,  Florida  ; 
Pliocene  of  Walton   County,    Morida,  and    Mr.s.    Guion's   marl   bed,  on   the 
Waccamaw  River,  South  Carolina. 
Variety  Harris ii  Dall. 

Upper  Miocene  of  the  Galveston  artesian  well,  from  a  depth  of  two 
thousand  nine  hundred  and  twenty  feet  upward. 

The  typical  form  of  this  species  has  rather  irregular,  sometimes  rather 
coarse,  concentric  sculpture,  fainter  near  the  beaks  with  faint  traces  of  radi- 
ating stride.  When  adult  the  rostrum,  though  small  and  narrow,  projects 
prominently  and  is  squarely  truncate  ;  the  basal  margin  of  the  right  valve  is 
very  flexuous. 

In  the  variety  nuclcata  the  shell  is  shorter,  more  globose ;  the  concentric 
sculpture  is  nearly  uniform  and  equally  fine  over  the  whole  shell  except  the 
extreme  point  of  the  beaks  ;  the  rostrum  is  but  little  differentiated,  short  and 
very  obliquely,  if  at  all,  truncate. 

In  the  variety  (?)  Harrisii  (Harris,  op.  cit.,  pi.  2,  fig.  6)  the  shell  is  stated 
to  be  fifteen  millimetres  long,  which  is  nearly  twice  the  size  of  the  typical 
Sii'iftiaiia,  the  rostral  keel  is  much  straighter,  and  the  border  less  emarginate 
below  it  than  in  the  typical  Sz^'ifliaiia.  It  should  be  noted  that  specimens 
closely  agreeing  with  the  recent  shells,  and  some  which  resemble  the  variety 
nuclcata,  were  also  obtained  from  the  well  at  various  depths. 

The  C.  caribcea  Orbigny  is  very  close  to  C.  Simftiaita,  and  is  found  recent 
in  the  Antilles  and  has  been  reported  by  Guppy  (1874)  from  the  Pliocene  of 
Triniilad.  If  the  two,  on  comparison  of  authentic  examples,  should  prove  to 
be  identical,  Orbignj's  name  has  seven  years'  precedence. 

Corbula  1  Cuneocorbula)  contracta  Say. 
Corhii/a  coniracta  Say,  Journ.  .-Xcad.  Nat.  Sci.  Phila.,  ii.,  p.  312,   1822  ;  Conrad,  op.  cit., 
vii.,   p.  153,  1834;  Gould,    Inv.   Mass.,   p.   43,   fig.   37,  1841  ;  Reeve,   Conch.   Icon., 
Corbula,  pi.  iv.,  fig.  27,   1844. 
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Coiinila  fcrnii^inosa  Greene,  Mass.  Cat.,   1S33  ;   not  of  Wood. 

Azara  contracta  H.  and  A.  Ads.,  Gen.  Rec.  Moll.,  ii.,  p.  357,  1856. 

Corbula  citncata  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Cai.,  p.  75,  pi.  20,  fit;.  11,  1S55  ; 

not  of  Say  or  Conrad. 
Corbula  contracta  Holmes,  P. -Pleioc.  Fos,  S.  Car.,  p.  56,  pi.  8,  fig.  17,   1858  ;   Dall,  liiill. 

U.  S.  Nat.  Mus.,  No.  37,  p.  70,  pi.   i,  fig.  da-b,  pi.  59,  fig.  10,  1889. 

Pliocene  of  the  Croatan  beds,  North  Carolina,  and  of  the  Caloo.sahatchie 
marls  in  south  Florida ;  Pleistocene  of  Heislerville,  New  Jersey,  and  Sim- 
mons Bluff,  South  Carolina,  and  Sankoty  Head,  Massachusetts. 

Recent  from  Cape  Cod,  Massachusetts,  to  Jamaica. 

This  species  has  been  reported  from  the  Oligocene  of  St.  Domingo  and 
the  Pliocene  of  Costa  Rica  by  Gabb,  but  it  is  probable  that  some  of  the  allied 
species  were  confounded  with  it.  I  have  seen  no  specimens  from  beds  older 
than  the  Pliocene. 

Corbula  (Cuneocorbula)  Barrattiana  C.  15,  Adams. 
Corbula  Barrattiana  Adams,   Contr.  Conch.,  xii.,  p.  237,   1852  ;   Dall,    Bull.    l'.   S.   Nat. 
Mus.,  No.  37,  p.  70,  pi.  2,  fig.  1  a-c,   1889. 

Pliocene  of  the  Waccamaw  beds  at  Tilly's  Lake,  South  Carolina,  and 
in  the  marls  of  the  Caloosahatchie  and  Shell  Creek,  Florida ;  Dall  and 
Willcox. 

This  shell  resembles  somewhat  C.  oigonata  Conrad,  but  has  finer,  closer,  | 
and  more  even  sculpture,  and  a  strongly  marked  rostral  area,  on  which,  when 
perfect,  fine  radial  lines  can  be  made  out  which  do  not  occur  on  the  disk  of: 
the  shell. 

Corbula  (Cuneocorbula)  Dietziana  C.  11.  Adams. 
Corbula  llirtziana  /\ilams,  Contr.  Conch.,  xii.,  p.  235,  US53  ;   Dall,  Hull.  l'.  S.  Nat.  Mus., 
No.  37,  p.  70,  ])1.  I,  fig.  5  (?-/',   1889.  [ 

Pliocene  clays  of  Port  Linion,  Costa  Rica;    llill. 

Recent,  from  Cape  Hatteras,  North  Carolina,  to  l^arbados. 

This  strongly  marked  species  is  rare  in  the  fossil  state,  but  not  luiconimon 
in  the  recent  fauna.  '\ 

Corbula  dicgoana  Conr.  (P.  R.  R.  Rep.,  v.,  p.  322,  pi.  3,  fig.  16,  1855),' 
and  Corbula  luteola  Cpr.  (1863)  have  been  reported  from  the  Pleistocene  of  tlie' 
Pacific  coast;  C.  carinifcra  Gabb  (Geol.  St.  Dom.,  p.  258,  1S73)  from  that  of 
St.  Domingo. 
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Family  MYACID^. 

Genus    MYA    (Linne)  Lamarck. 
■'  Jfyii  Linne,  Syst.  Nat.,  Ed.  x.,  p.  670,  1758. 

Hiatula  (auct.)  Schroter,  EinL  Conch.,  ii.,  p.  599,   1784;  Modeci-,  K.  V'etensk.  Handl., 
xiv.,  pp.  178,   182,  1793. 
=  Mya  Lam.,  Prodr.,  p.  S3,   1799.      1  ype  .!/)'<«  truncala  L. 

Not  Mya  Modeer,  op.  cit.,   1793,  nor  Mya   Humphrey,   Mus.  Calonnianum,  p.  59,   l~i)J  \ 
=  I'liio  Retzius,   17S8. 

Mya  trancata  Linne. 
Mya  tnincata   L.,   Syst.   Nat.,   Ed.   x,,    p.  670,    1758;   Gould,    Liv.   Mass.,   p.   42.    1841  ; 

Jeffreys,  Brit.  Conch.,  iii.,  p.  66,  pi.  3,  fig.  i,  1865. 
Mya  ovalis  (young)  and  Sphenia  Swainsoni  Turton,  1S22. 
Mya  pracisa  Gould,   Proc.   Bost.  Soc.  Nat.    Hist.,   iii.,   p.  215,  1850;   Moll.  U.   S.   Expl. 

Exp.,  p.  585,  fig.  49S. 

Pleistocene  of  the  Arctic  and  boreal  shores  of  tlie  North  Atlantic  and 
Bering  Seas;  at  Portland,  Maine;  in  the  Leda  clays  of  the  St.  Lawrence 
River,  at  Quebec,  Montreal,  and  Beauport ;  Polaris  Bay,  Greenland;  Bessels; 
and  south  to  Massachusetts,  and  in  Alaska  to  the  Sitkan  region. 

Mya  arenaria  Linne. 
Mya  ari-naria  L.,   Syst.   Nat.,    Ed.    x.,   p.   670,    175S  ;    Ciould,    Inv.   Mass.,   p.   40,   1841  ; 

Verrill,    Inv.    An.  Vineyard  Sound,  p.  672,   1873  ;   Dall,    Bull.  U.  S.   Nat.   Mus.,    No. 

37,  p.  70,  pi.  49,  fig.  9  ;  pi.  55,  fig.  2  ;  pi.  69,  fig.  2,   18S9. 
Mya  inerci'iiaria  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  313,   1822. 
Mya  acuta  Say,  op.  cit.,  p.  313,  1822. 

Mya  alba  Agassiz,  Mem.  Soc.  Sci.  Nat.  Neuchatel,  ii.,  p.  i,  pi.  i,  fig. 2-8,   1839. 
Mya  Hi-inphillii  Newcomb,  Proc.  Gala.  Acad.  Nat.  Sci.,  v.,  p.  415,   1874. 
Mva  coipiih-iita  Conrad,  P'os.  Medial  Tert.,  p.  68,  pi.  39,  fig.   i,  1845. 

Miocene  of  York  River  and  Petersburg,  Virginia,  15urns;  of  Gay  Mead, 
Massachusetts,  Dall ;  Pleistocene  of  the  Atlantic  coast  from  Labrador  to 
South  Carolina ;  recent  from  Nova  Scotia  southward  to  North  Carolina. 
Introduced  with  seed  oysters  on  the  Pacific  coast,  and  erroneously  attributed 
to  Porto  Rico  (Agassiz). 

This  well-known  and  widely  distributed  species  was  not  originally  a  native 
of  the  Pacific  coast,  where  it  was  represented  by  a  form  which  may  be  called 
Mya  intermedia,  which  is  intermediate  in  character  between  M.  arenaria  and 
J/,  tnincata,  strongly  recalling  the  glacial  J/  iiddevallensis  of  Sweden.  This 
shell  grows  to  a  very  large  size  on  the  Alaskan  Peninsula  and  is  very  puzzling. 
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Carpenter  referred  it  to  31.  truncata  as  a  variety,  and  Grewingk  figures  an 
unusually  pointed  specimen  as  J\I.  arcnaria. 

It  occurs  recent  and  in  the  Miocene  of  Unga  Island,  Alaska,  and  also  in 
the  Alaskan  Pleistocene.  Since  M.  areiiaiia  was  accidentally  introduced  into 
Californian  waters  it  lias  spread  remarkabl)'  and  is  reported  to  have  reached 
the  coast  of  Oregon. 

Mya  prodvicta  Conrad. 
Mya  producta  Conr. ,  Fos.  Medial  Tert.,  p.  i,   pi.  i,  fig.  i,  1838;   Proc.  Acad.  Nat.  Sci. 

Phila.  for  1862,  p.  572,  1S63. 
Mya prcvloiiga  Conr.,  Bull.  Nat.  Inst.,  ii.,  p.  185,  1842  ;  name  only. 

Miocene  of  Yorktown,  York  River,  Virginia,  Wagner ;  PatLi.xent  River, 
St.  Mary's  County,  Maryland,  Conrad  and  Burns. 

This  is  a  very  distinct  species,  and  seems  to  be  very  restrictetl  in  its  dis- 
tribution. 

Mya  inoiitcrcyana  and  snhsiniinta  Conrad,  from  the  Miocene  of  Monterey, 
California,  are  poorly  described,  badly  figured,  and  have  not  since  been  identi- 
fied (cf  Pac.  R.  R.  Reps.,  vi.,  p.  70,  pi.  2,  figs.  4,  5,  1857).  Mya  crassa 
Grewingk  (Verh.  Rus.  Min.  Ges.  fur  1848-9,  p.  355,  pi.  5,  fig.  \a-d,  1850), 
from  the  Miocene  of  Alaska,  appears  from  the  figures  to  be  distinct  from 
M.  intermedia.  Mya  bilirata  Gabb,  from  the  Miocene  of  California,  is  .said  to 
be  a  Sphcnia.  Mya  abrupta  Conrad  (1849,  not  1856)  is  a  l^inopea  from  the 
Miocene  of  Astoria,  Oregon.  Mya  rejlexa  H.  C.  Lea,  from  the  Miocene  of 
Petersburg,  Virginia,  is  a  doubtful  species,  the  description  and  figure  being 
insufficient  to  determine  its  generic  place.  (See  Trans.  Am.  Phil.  Soc,  i.w,  p. 
236,  pi.  34,  fig.  10,  1845.)  Mya  simplex  Holmes,  from  the  Pleistocene  of 
South  Carolina,  is  a  s)nonyme  of  Fitlcrella  simplex. 

Genus   PLATYODON   Conrad.  , 

I'latyodon  Conrad,   Journ.  Acad.    Nat.  Sci.    I'liila.,  \ii..   p.   235,   1837  ;  Carpciilcr,   Suppl. 
Rep.  Brit.  As.,  p.  637,  1863. 

Differs  from  Mya  by  its  .sculjjturc,  irregular  pallial  line,  and  the  presence 
on  the  distal  end  of  the  siphons  of  valvular  horny  appendages  which  some- 
times are  more  or  less  testaceous.  These  appendages  are  analogous  to  those 
of  Trcsus  and  some  Pholadacea,  and  are  doubtless  due  in  all  cases  to  the  same 
dynamic  and  selective  influences.  There  is  but  one  species  known,  /'.  canccl- 
latus  Conrad  (op.  cit.,  p.  236,  pi.  18,  fig.  2),  which  is  found  recent  and  in  the 
Californian  Pleistocene. 
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Genus   CRYPTOMYA   Conrad. 
S/>//(iyi/ii  Conrail,  Jciurn.  Acad.  Nat.   Sc  i.  I'liila,,  \u.,  p.  234.   T837. 
Oyf'tomya  Conrad,  Troc.  Acad.  Nat.  Sci.  I'hila.,  iv.,  p.   121,   1848. 

Shell  like  a  small  Mya,  but  the  pallial  sinu.s  absent  or  obsolete.     Type : 

Cryptomya  californica  Conrad. 
Sphania  californica  Conrad,   Journ.   Acad.   Nat.   Sci.   Phila.,   vii.,  p.  234,  pi.  17,  lijj.  II, 

'837. 
Cryptomya  califoniica  Conrad,    Proc.  Acad.    Nat.   Sci.   Phila.,  iv.,  p.   121,   1848;   viii.,  p. 

3'4.  1857. 
Cryptomya  ova/is  Conrad,  Pac.  R.  R.  Reps.,  vi.,  p.  69,  pi.  2,  fig.  2,  1856. 

Miocene  of  California  in  many  localities,  also  Pliocene  and  Pleistocene, 
and  recent  from  British  Columbia  to  Lower  California. 

Genus   SPHENIA   Turtou. 
Sp/unia'Vunon,  Uithyr.  Brit.,  p.  37,  1S22.      Type  5.  Bing/iami'Xunan. 
Sp/ia-)iia  Coni?Ld.   1837;  Sphaiia  Defrance,  Tabl.,  p.  105,  1824;  Spluna  Deshaycs,  Enc. 
.Moth.,  iii.,  p.  965,   1832  ;  and  Spha;nia  Gabb,  Pal.  Cal.,  ii..  p.  90,   1869. 

-Shell  small,  irregular,  nestling,  with  an  irregular  pallial  line  and  deep 
sinus,  short  siphons,  and  the  chondrophore  narrow  and  very  oblique. 

Most  of  the  diagnoses  of  Splienia  are  faulty ;  there  are  no  teeth,  the 
chondrophore  is  very  narrow  and  oblique,  borne  by  the  smaller  left  valve  as 
in  Mya,  from  which  the  genus  is  barely  separate. 

The  only  species  recorded  in  our  Tertiary  are  Sphenia  californica  Conrad, 
which  is  the  type  of  Cryptomya,  and  S.  bilirata  Gabb  (Proc.  Acad.  Nat.  Sci. 
Phila.,  xiii.,  p.  369,  1862),  from  the  Tertiary  of  Santa  Barbara,  California, 
which  seems  to  have  been  omitted  from  Gabb's  Paleontology  of  California. 
5.  oniatissiuia  and  alteniata  Orb.,  reported  by  Gabb  from  the  Tcrtiar)-  of 
St.  Domingo,  are  species  of  Qispidaria. 

J  Sphenia  dubia   II.  C.  I.ca. 

Panopca  diihia  H.  C.  Lea,  Trans.  .\m.    Pliil.  Soc,  i.\,,  p.  236,  pi.  34,  lit;.  9,    US45  ^c.Mra 
copies  p.   10). 

Miocene  of  Petersburg,  Virginia,  Lea ;  of  York  River,  Virginia,  Harris ; 
of  North  Carolina,  at  Magnolia  and  the  Natural  Well,  Duplin  County,  Burns. 

This  is  a  small,  irregular  little  shell  which  is  found  sparsely  at  the  locali- 
ties indicated. 
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Sphenia  attenuata  n.  s. 
Plate  35,  Figurk  9. 

Pliocene  marl  of  the  Caloosahatchie  River,  Floiida  ;   Dall. 

Shell  small,  irreg^ular,  solid,  wider,  and  rounded  in  front,  attenuated  be- 
hind;   nearly  equilateral,  moderately  inflated;   exterior  with  small,  irregular, 
concentric  ridges  and  radial  wrinkles  due  to  irregularities  of  situs ;  adductor     ' 
impressions    large,   especially   the    posterior   ones;    pallial    sinus    moderately 
deep.     Lon.  9.5,  alt.  6,  diani.  about  4  mm. 

The  most  conspicuous  feature  of  this  irregular  little  shell  is  the  attenua- 
tion of  the  rather  pointed  posterior  end.  It  is  a  decidedly  heavier  and  larger 
shell  than  5.  dubia. 

Genus  TUGONIA   Gray.  I     |l! 

Tu^onia  Gray,  Synops.  Brit.  Mus.,  p.  91,   1S42  ;   name  only.     Type  P/io/as  tngon  .-^dan- 

son,  =  Mya  anatina  Ch. 

Tus;onia  RecUiz,  Revue  zoologiqiie,  j).  16S,  1846.     Type  Mya  ajiatina  (Chemnitz)  (imelin.      j     ( jj 

This  genus  has  a  reticulated  sculpture  and  a  globose  shell,  short  behind,     !     Ilii 
with  a  posterior  truncation  forming  a  somewhat  contracted  hiatus,  the  beaks    |     ib 
quite  posterior  and   the  chondrophores  subequal    in  the  two  valves;  pallial 
sinus  shallow;  shell  of  moderate  size. 

(PSubgenus)  TUGONIOPSIS  Dall.  !l( 

Shell    minute,    externally    with    concentric    sculpture    or    none,    plumi),  « 

irregular,  when  normal  very  inequilateral;  beaks  very  posterior;  valves  trun-  ai 

cate  behind  and  gaping;  chondrophore  of  the  left  valve  as  in  Mya,  in  the  * 
right  valve  subumbonal,  but  becoming  more  prominent  with,  age,  as  if  seated     ; 

on  a  shelly  callus ;  the  hinge-margin  grooved  on  each  sitle  of  the  beak,  in  the  f; 

x\"\\\.  valve  in  the  adult,  with  a  dentiform  projection  behind  the  chondrophore  roi 

and   unconnected   with    it,  seated  on  the  cardinal    mart^in  and  recalling  the  :« 

tooth  in  Corhnla,  but  less  prominent,  and  in  the  young  hardl)-  dc\'c!oped  ;  pns-  \t, 

terior   adductor  scar  very  conspicuous  and    deeply  inii>resscd  ;    pallial   sinus  Hj 

moderate.     Type :  t\ 

Tugoniopsis  compacta  n.  s. 

Plate  35,  Kigukk  10.  i 

Miocene  of  Magnolia,  Duplin  County,  North  Carolina;  Burns. 
Shell  small,  plump,  usually  more  or  less  irregular,  and  evidently  a  ncst- 
ler;  surface  finely  concentrically  wrinkled;   beaks  nearer  the  posterior  end, 
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small  and  pointed ;  general  form  rounded  ovoid  ;  other  characters  as  in  the 
subgeneric  diagnosis.     Lon.  6,  alt.  5,  diam.  about  4  mm. 

This  is  an  interesting  little  shell,  intermediate  between  Tugoiiia  proper, 
Sphcnia,  and  Jlfya. 

Genus   PARAMYA    Conrad. 
Paramya  Conrad,  Proc.  Acad.  Nat.  Sci.   Pliila.  for  i860,  p.  232  ;   for  1S62,  |).  572,  1863  ; 

Meek,  Checkl.  Inv.  Fos.  N.  Am.,  Miocene,  p.  12,  1864  ;   Dall,  Bull.  U.  S.  Nat.  Mus., 

No.  37,  p.  70,  18S9. 
Myalina  Conrad,  Fos.  Medial  Tert.,  p.  65,  pi.  36,  fig  4,   1845  ;  not  of  De  Koninck,   1842. 

Shell  subquadrate,  small,  concentrically  striated  (equivalve  ?),  inequi- 
lateral, with  beaks  anterior  to  the  middle  line;  hinge  with  a  triangular  verti- 
cally directed  pit  for  the  resilium,  the  lateral  borders  of  the  pit  sometimes 
carinated,  the  basal  margin  depressed ;  no  hinge-teeth  or  external  ligament ; 
the  pallial  line  more  or  less  broken  up,  as  in  Saxicava,  a  feature  more  promi- 
nent in  the  young ;  pallial  sinus  none  in  a  strict  sense,  the  pallial  line  slopes 
forward  from  the  posterior  adductor  scar  in  a  right  line,  joining  the  basal 
portion  at  an  obtuse  angle  without  any  curve  or  insinuation  ;  this  part  of  the 
pallial  line  is  notably  distant  from  the  posterior  end  of  the  shell.  Type  P. 
subovata  Conrad. 

This  curious  little  shell  was  referred  to  the  Saxicavidic  by  Conrad,  Meek, 
and  Tryon,  and  to  the  Corbiilidce  by  the  present  writer,  but  its  true  place 
seems  still  uncertain  and  is  likely  to  remain  so  until  the  anatomy  is  made 
known.  In  quite  young  shells  the  pallial  line  is  distinctly  broken  up,  in  old 
specimens  the  original  patches  have  become  confluent.  If  the  chondrophore 
of  Mya  was  turned  down  into  the  vertical  plane  of  the  valves  and  the  surface 
of  attachment  in  the  opposite  valve  elevated  into  the  same  plane,  the  result 
would  be  analogous  to  the  hinge  of  Paramya.  There  are  analogies  to  be 
traced  in  Bastcrotia  and  FabagcUa.  On  the  whole,  I  am  di.sposed  to  think 
that  Paramya  should  be  referred  to  the  MyacidcE,  subject  to  future  correction. 
I  have  never  seen  an  indubitable  pair  of  valves,  and  it  is  uncertain  whether  the 
valves  are  equal  or  not,  hut  I  am  inclined  to  suspect  that  they  are  somewhat 
unequal. 

Paramya  subovata  Conrad. 
Myalina  suhovata  Conrad,  Fos.  Medial  Tert.,  p.  65,  pi.  36,  fil,^  4,  1845. 
Paramya  subovata  Conrad,    Proc.   Acad.    Nat.  Sci.    Phila.  for  i860,  p.  232;  for  1862,  p. 

572,  1863;  Meek,  Checkl.  Inv.  Fos.  N.  Am.,  Miocene,  p.  12,  1864:   Dall.  Bull.  U.  S. 

Nat.  Mus.,  No.  37,  p.  70,  1889. 
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Miocene  of  the  York  Rivi-r,  Viigiiiia,  llanis;  and  of  the  Natural  Well, 
Duplin  County,  North  Carolina  ;  Pliocene  of  South  Carolina,  on  the  Wacca- 
maw  River;  Pleistocene  of  South  Carolina,  and  living,  in  from  twelve  to  thirty 
fathoms,  from  the  vicinity  of  Beaufort,  North  Carolina  (Stimpson),  southward 
to  F"lorida ;  Dall  and  Rush. 

The  recent  shell  does  not  appi'ar  to  differ  in  any  respect  from  the  Miocene 
fossil.  Stimpson  was  of  the  opinion  that  J/iv?  siiiip/cx  Holmes  (P. -PI.  Fos.  S. 
Car.,  p.  55,  pi.  8,  fig.  16,  1858),  from  the  Pleistocene  of  Simmons  Bluff,  South 
Carolina,  is  identical  with  Paraiiiya,  but  Holmes's  species  has  a  narrow  chon- 
drophore,  much  as  in  Spheuia,  but  smaller,  with  a  prominent  tooth  in  front  of 
it,  and,  as  far  as  one  can  judge  from  the  shell  alone,  belont^s  in  the  vicinity  of 
Basterotia,  probably  in  the  subgenus  Fidcnila. 

Superfamily  MACTRACEA. 

With  the  exception  of  Neumayr's  and  Bittner's  investigations,  the  Mac- 
troid  hinge  appears  to  have  been  studied  without  reference  to  large  series  of 
specimens  of  a  single  species,  and  with  little  consideration  of  evolutionary 
progress  or  dynamic  modification.*  In  order  to  discuss  it  properly  it  is 
necessary  to  pay  much  more  minute  attention  to  its  details  and  the  lelations 
of  its  parts  than  has  hitherto  been  thought  required. 

To  make  these  details  clear  and  avoid  excessive  verbiage,  it  becomes 
necessary  to  name  the  parts  of  the  hinge,  and  for  clearness  I  prefer  to  use,  for 
the  most  part,  plain  English  terms,  applied  for  the  occasion  in  a  particular  and 
exclusive  sense.  The  memory  is  thus  not  burdened  with  the  task  of  learning 
a  wholly  new  vocabulary,  and  can  devote  its  energy  solely  to  following  the 
description. 

The  essential  parts  of  a  true  Mactroid  hinge  arc  as  follows:  In  the  left 
valve,  an  anterior  and  posterior  lateral  lamina,  and  a  liifid  or  y\-shapcd  car- 
dinal tooth  in  front  of  a  pit  for  the  rcsilium  ;  above  the  latter  a  scar  or  surface 
of  insertion  for  the  ligament.  In  the  riglit  valve,  two  anterior  and  two  pos- 
terior laminaj,  between  which  the  laterals  of  the  opposite  valve  are  received;  I. 
two  lamellar  cardinal  teeth,  inclined  to  each  other  at  an  angle  above  and 
usually  more  or  less  solidly  united  at  this  line  of  junction,  below  which  the 
cardinal  of  the  opposite  valve  fits;  behind  them  the  chondrophore,  and  above 


*Thc  excellent  slurlies  of  ISernard,  Bull.  Soc.  Giiol.  dc  Krancc,  31110  S6r.,  I.  xxiii.,  pp.  141    144, 
1895,  appeared  after  the  preparation  of  this  part  of  my  manuscript. — W.  II.  U. 
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it  the  scar  of  the  ligament.  The  ligament  and  cartilage  start  in  the  youngest 
stage  of  the  shell  from  a  point  immediately  under  the  beaks.  Once  started, 
each  remains  continuous  between  the  two  valves  of  the  shell  and  persistent, 
so  that  as  they  lengthen  with  growth  the  portion  below  each  umbo  remains 
intact.  According  to  the  amount  of  expansion  of  the  shell  marL^in  between 
the  beaks  and  the  direction  of  growth  of  the  valves,  the  form  of  the  adult 
cartilage  and  ligament  may  bo  crescent-shaped,  with  a  posterior  convexity; 
sagittate,  like  a  barbed  arrowhead  ;  or  lanceolate,  like  a  leaf-shaped  spearhead. 
The  distance  between  the  points  of  the  barbs  is  determined  dynamically  by 
the  distance  between  the  umbones  of  the  valves :  when  they  are  widely 
separated,  as  in  Mactra  Spcnglcri,  we  have  the  most  extreme  crescent  shape ; 
when  they  are  but  slightly  separated,  the  sagittate  form  ensues ;  when  the  um- 
bones are  close  together,  the  species  must  ha\'e  a  lanceolate  ligament.  A 
steep  slope  of  the  dorsal  shell  margin  backward  from  the  umbonal  region 
necessitates  a  short  ligament,  while  a  nearly  horizontal  long  posterior  cardinal 
margin  promotes  a  long  and  narrow  ligamcntary  connection.  The  correla- 
tions are  purely  dynamic.  There  is  little  doubt  that  the  existence  of  a 
separate  resilium  aiul  ligament  is  due  to  mechanical  forces  acting  on  a  thick 
ligament,  as  I  have  elsewhere  shown.*  Why  the  ligament  should  become 
embedded  in  the  cardinal  border  so  as  to  become  subject  to  these  forces  is  not 
so  clear,  but  is  probably  accounted  for  in  part  by  the  fact  that  the  hinge-line 
is  rigid  in  proportion  to  its  length,  and,  in  general,  if  high  up  in  the  dorsal 
arch  it  must  be  short,  and  can  gain  length  only  by  descending.  Whatever 
the  reason  may  be,  it  is  doubtless  analogous  to  that  which  would  account,  in 
a  species  where  ligament  and  resilium  have  become  fully  differentiated,  for  the 
further  subsidence  of  the  ligament  until  it,  in  its  turn,  may  be  wholly  sub- 
merged below  the  cardinal  margin,  so  tliat  the  latter  closes  over  it,  leaving  no 
ligamentary  substance  whatever  e.xternal  to  tin-  sliell.  In  the  Mactrid(C  every 
stage  of  this  process  may  be  observed,  from  the  condition  where  we  have  a 
marginal  external  ligament,  walled  off  by  a  lamina  of  shell  from  the  rcsiliary 
pit,  to  one  where  ligament  and  resilium  occupy  different  portions  of  a  single 
cavity,  wholly  invisible  from  the  exterior  when  the  valves  are  closed. 

The  shelly  portions  of  the  hinge  arise  from  a  shelly  basis  stretched 
antero-posteriorly  between  the  limbs  of  the  arch  forming  the  cardinal  margin. 
This    basis    is   called    the   hiiii^c-plali',  and    it    may   ha\e    its   surface    "flat'' 

*  Am.  Journ.  Sci.  and  Arts,  vol.  xxxviii.,  Ar'..  55,  Dec,  lSi">9. 
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i.e.,  nearly  parallel  to  a  vertical  plane  between  the  closed  valve-margins,  or 
"  oblique,"  that  is,  inclined  at  an  angle  so  that  its  dorsal  edge  starts  from  the 
valve  within  the  dorsal  margin  of  the  latter.  When  the  hinge-plate  forms  a 
marked  angle  with  the  valve,  the  space  between  the  ventral  edge  of  the  plate 
and  the  dorsal  margin  of  the  valve  is  said  to  be  "  excavated,"  forming  a 
V-shaped  valley  on  each  side  of  the  chondrophorc,  a  state  of  things  which 
some  of  the  older  writers  tried  to  inilicate  by  the  objectionable  expression  that 
the  hinge  was  "  doiible-ciii^ed."  In  Maclra  the  hinge-plate  is  never  perfectly 
flat  (such  as  we  find,  for  instance,  in  Aslaite),  and  in  some  of  tlie  thin-shelled 
forms,  like  Ptempsis  or  Labiosa,  the  excavation  is  deep  and  sharp,  and  is  in- 
dicated on  internal  casts  of  the  fossils  by  two  areas  set  off  from  the  general 
mass  by  deeply  incised  lines  parallel  with  the  dorsal  margin.  A  hinge-plate 
is  always  present,  however,  and  we  never  find  a  Mactroid  hinge  set  directly 
upon  the  cardinal  margin,  as  in  Area. 

As  the  shelly  projections  usually  called  lateral  teeth  are  very  variable 
and  often  ill-defined  compared  with  the  cardinal  teeth,  I  have  found  it  con- 
duci\e  to  clearness  to  term  them  "  laminae"  rather  than  "  teeth,'"  The  cardinal 
teeth  are  essentially  in  origin  like  the  teeth  of  Cyrena,  but  in  the  process  of 
evolution  the  two  outside  teeth  have  gained  strength  by  retaining  a  union  at 
the  angle  where  they  join,  and  the  inner  bifid  tooth  (that  of  the  left  valve)  has 
become  more  triangular,  in  harmon)'  with  the  bearing  surfaces  of  its  neigh- 
Ijors.  That  this  is  not  merely  a  speculation  may  be  seen  by  comparing  a 
regular  Maclra  with  Raugia  or  some  of  the  Mulinias  which  do  not  continue 
to  unite  the  outside  cardinals,  and  it  will  be  seen  that  the  form  of  the  inner 
cardinal  is  much  more  triangular  and  constant  in  its  shape  in  the  first  men- 
tioned. The  .study  of  very  young  shells  has  shown  in  every  case  that  the 
arms  of  the  cardinal  tooth  of  the  right  valve  in  Maclrn,  after  separating  fioni 
the  inner  ends  of  the  lamfnre,  are  distinct  teeth,  and  in  Miilinia  and  some 
.species  of  Maclra,  as  well  as  Kaitgia,  they  remain  separated,  more  or  less 
completely,  even  in  the  ailult.  The  diverging  branches  of  this  compound 
tooth  I  call  its  anterior  and  posterior  "arms."  The  single  tooth  in  the  (jppo- 
site  valve  is  sometimes  excavated  in  the  middle  line  and  curved  upward  like 
the  petal  of  a  lily;  such  teeth  I  name  "  petaloid."  The  angular  space  between 
the  anterior  arm  of  the  cardinal  tooth  and  the  dorsal  niargin  of  the  valve  I 
call  the  "anterior  sinus"  of  the  hinge;  the  other  one,  behind  the  cartilage- 
pit,  the  "posterior  sinus."  The  .space  between  the  arms  of  the  cardinal  tooth 
is  the  "  ventral  sinus."     There  are  some  parts  of  the  nepionic  lamin;e  which 
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become  obsolete  in  the  adult,  or  are  represented  only  by  frail  remnants.  One 
such  is  between  the  side  of  the  cardinal  tooth  and  the  surface  of  the  resilium 
in  the  left  valve  (4/'  of  Bernard's  notation);  others  are  parallel  to  the  arms  of 
the  cardinal  teeth  in  the  right  valve.  These  thin  sheets  of  shelly  matter  in 
the  adult  I  call  "accessory  lamelke."  As  might  be  expected,  they  are  very 
inconstant  and  excessively  fragile  if  well  developed  ;  usually,  whether  by 
breakage  or  otherwise,  they  ap[)ear  merely  as  low  ridges  parallel  to  the  normal 
teeth  and  lamin.e.  These  lamella;  are  often  referred  to  as  "teeth"  in  descriij- 
tions  of  species,  and,  to  the  rather  frequent  presence  of  the  accessory  lamella 
(4/')  of  the  posterior  arm  of  the  left  cardinal  tooth  is  probably  due  the  ascrip- 
tion by  the  older  authors  of  three  cardinal  teeth  to  tlie  valve  in  the  genus 
Jfcu-/nr. 

When  the  hinge-plate  is  excessively  oblique,  as  in  Mactra  alata  Spengler, 
the  thin  and  slender  teeth  are  sometimes  reinforced  by  horizontal  or  vertical 
buttresses,  which  extend  from  the  teeth  to  the  hinge-margin.  In  using  ad- 
jectives denoting  the  direction  of  plane  surfaces  in  this  paper  the  shell  is  con- 
ceived of  as  suspended  by  the  umbones  with  its  longest  antero-posterior  line 
in  a  horizontal  plane.  When,  therefore,  a  buttress  extends  in  a  plane  sub- 
stantially parallel  with  the  plane  including  the  margin  of  the  valve,  it  may 
cover  part  of  the  sinus  so  that  the  portion  covered  is  either  wholly  filled  with 
shelly  matter  or  is  merely  roofed  over  by  a  shelly  plate.  The  former  condition 
is  more  common.  In  other  cases  the  buttresses  may  extend  in  a  plane  at 
right  angles  to  the  plane  of  the  valves  and  inclined  at  any  angle  to  the  plane 
of  their  transverse  diameter  which  will  give  the  greatest  strength  with  the 
least  expenditure  of  material.  Such  buttresses  cut  the  sinus  into  two  or 
more  cavities,  those  nearer  the  beaks  being  cellular.  This  variety  of  buttress 
I  call  a  "septum."  (See  pi.  27,  fig.  14  f.)  It  is  somewhat  rare,  and  when 
present  curiously  complicates  the  hinge.  The  initiation  of  hinge-teeth  is 
illustrated  in  a  curious  way  in  Scliisodesiiia  Speiig/cri,  where  tiie  ridge  sup- 
porting the  ligament  is  produced  at  the  margin  of  the  valve  into  an  obscure 
prominence,  which  is  partly  received  b}-  a  slight  depression  in  the  opposite 
valve.  This  recjuires  very  little  encouragement  to  develop  into  an  entirely 
new  type  of  tooth,  at  least  compared  with  the  primitive  teeth  of  the  hinge  of 
■^ractnr. 

In  the  situation  and  firm  of  the  different  teeth  upon  the  hinge-plate  the 
influence  of  the  different  strains  and  stresses  involved  in  the  mechanical  action 
of  the  hinge  are  clearly  discernible  if  intelligently  looked   for.     A  study  of 
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the  hinge  taken  in  connection  with  its  secietint^  surfaces  slious  that  the 
different  slielly  parts  of  the  two  valves  which  cnniijine  to  form  the  liinge 
rarely  touch  each  other.  No  matter  how  close  the  hinge  nia)^  fit,  there  is  an 
intervening  space  between  the  most  approximated  surfaces,  into  which  a 
delicate  secretive  film,  a  portion  of  the  dorsal  mantle  margin,  extends,  and 
probably,  during  life,  permanently  remains.  It  is  true  that  this  membrane 
may  contract  more  or  less  at  times,  Iea\ing  the  s|iace  between  two  surfices 
unoccupied,  but  an  examination  of  many  specimens,  which  have  been  put 
into  alcohol  while  still  alive,  leads  me  to  conclude  that  normally  the  whole 
hinge-surface  is  in  contact  with  the  secretive  film.  It  is  known  to  all  close 
students  of  the  nioUusks  that  the  mantle  possesses  the  faculty  of  absorbing 
shell-substance  inconvenient  to  the  animal,  as  well  as  of  secreting  that  wliicii 
is  needed.  The  method  of  operation  is  still  not  understood,  but  the  process 
is  perhaps  connected  with  ciliary  action.  At  all  events,  the  operation  takes 
place ;  consequently  the  stresses  upon  the  parts  of  the  hinge  act  first  by  being 
communicated  to  the  soft  tissues  between  them  and  not  necessarily  b)'  direct 
friction  or  pressure.  Intermittent  pressure  appears  to  produce  increased  se- 
cretion, and  thus  thickening  of  the  shelly  surfaces  concerned;  continuous 
pressure  leads  to  absorption  by  the  tissues  in  self  defence ;  the  marks  of  it  are 
often  clearly  visible  in  old  shells  on  the  posterior  face  of  the  anterior  arm  of 
the  left  cardinal  tooth,  where  the  most  continuous  and  direct  pressure  felt  by 
any  part  of  the  hinge  is  most  constantly  applied.  (See  pi.  27,  fig.  16  s.)  It 
is  to  be  noted  that  the  growth  of  the  hinge  does  not  always  march  uniformly 
with  the  growth  of  the  valves,  though  discrepancies  here  are  much  less  marked 
than  in  the  structures  of  Gastro[)ods,  which  arc  supcrim])osed  uiioii  the  oral 
surface  of  their  shells. 

With  the  separation  r)f  the  ligament  and  resilium  a  space  more  or  less 
marked  intervened  between  their  adjacent  parallel  sides.  In  one  grou[),  the 
ty[jical  Madras,  this  space  has  become  more  or  less  occupied  by  a  shelly 
ridge,  which,  when  the  valves  are  closed,  more  or  less  completely  cuts  off  the 
ligament  from  the  resilium,  partition-wi.se.  This  ridge  or  shelly  wall  naturally 
belongs  to  the  posterior  slope  of  the  shell,  and  may  become  coalcscenl,  over 
the  ape.x  of  the  resiliary  pit,  with  the  spur.  In  a  small  antipodean  group  of 
species  the  partition  is  accomplished  in  another  way, — the  spur  projects  and  is 
continued  in  a  more  or  less  irregular  shelly  rotl,  which  is  laid  close  to  the 
ventral  border  of  the  ligament,  and  is  attached  to  the  shell,  though  not 
heartily  coalcscent.     Mactra  ovata  Gray  ofifers  a  good  example  of  this  forma- 
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tion.  Ill  a  single  species  the  ligament,  while  quite  separate  from  the  pit,  lias 
itself  sunken  below  tile  doisal  shell  margin,  only  its  most  anterior  point  re- 
maining at  the  surface.     (^1/.  Iristis  Reeve,  Conch.  Icon.) 

Having  indicated  and  named  the  cliaracteristic  portions  of  the  hinge- 
armature,  it  remains  to  say  a  few  words  as  to  the  relative  attitude  of  the 
different  parts.  It  must  be  borne  in  mind  that  the  proliferations  of  the 
mantle,  which  supply  the  exudations  from  w  liich  the  shell  substance  is  crys- 
tallized out,  are  delicate  and  filmy,  unable  to  "  stand  alone."  If,  by  some 
accident,  the  beginning  of  the  hinge  or  any  part  of  it  is  abnormally  shaped, 
subsequent  depositions  must  be  laid  dnwn  upon  the  abnormal  basis  and 
correspondingly  modified.  In  short,  as  soon  as  the  shelly  valves  are  formed 
they  represent,  in  relation  to  the  soft  parts  they  enclose,  an  extraneous  rigid 
mold  or  body  composed  of  two  parts  which  react  dynamically  upon  each 
other  through  the  intermediation  of  the  soft  parts  contained  between  them. 
The  initiatory  form  of  the  shell  is  as  purely  genetic  as  any  portion  of  the 
animal  can  be ;  the  subsequent  development  must  be  largely  guided  by  it. 
Mutations  foreign  to  this  plan  can  only  be  brouglit  about  by  environmental 
forces  still  more  energetic. 

The  distribution  of  the  parts  of  the  hinge  in  single  species  is  remarkably 
uniform,  but  if  groups  of  species  are  considered,  the  types  are  seen  to  gradu- 
ally approach  and  almost  merge,  one  in  another.  Sharp  generic  distinctions 
can  seldom  be  drawn,  and  there  are  many  groups  named,  sectionally  or  even 
_,cnerically,  which  owe  their  verbal  distinctness  to  wilful  or  unconscious 
ignoring  of  the  details  of  structure  in  other  parts  of  the  family. 

The  lateral  laminae  were  originally  determined  from  the  umbones  as  a 
focus,  but  this  was  an  ancient  event  and,  for  practical  purposes,  is  much 
obscured  in  the  existing  conditions  of  the  hinge.  The  distance  to  which 
they  extend  on  either  side  of  the  beaks,  and  their  greater  or  less  continuity 
between  the  beaks  and  the  distal  portions  of  the  teeth,  are  variable  dynamic 
functions  depending  upon  the  form  of  the  dorsal  arch  of  the  valves  and  the 
strains  to  which  the  valves  are  subjected  in  the  station  preferred  by  each 
particular  species.  In  general,  the  geologically  more  ancient  forms  have  the 
lateral  laniinte  more  adjacent  than  in  their  modern  descendants,  other  things 
being  equal,  which  is  what  might  be  expected  theoretically.  Taking  the 
different  species  in  one  contemporaneous  group,  much  variation  may  be  found 
in  the  distance  of  the  laterals  from  the  beak,  as  well  as  in  their  form,  but 
these  features  do  not  seem  to  possess  any  very  great  .systematic  importance. 
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The  lateral  lamiiKi;  may  bo  set  frankl)-  on  the  hinge-plate,  or  more  or  less 
confluent  with  its  ventral  margin ;  usually  long,  slender,  and  simple,  they  are 
sometimes  fluted  longitudinally  with  the  distal  angle  recurved.  The  paired 
laminre  are  more  variable  than  the  single  ones.  The  former  vary  from  little 
elevated  ridges  on  either  side  of  an  indentation  in  the  substance  of  the  hinge- 
plate,  to  thin,  sharph'  defined  lamelht ;  the  dorsal  one  of  the  pair  may  be 
nearly  confluent  with  the  dorsal  margin  of  the  valve,  or  it  may  be  a  clean-cut, 
independent  lamina  rising  sharply  from  the  hinge-plate.  In  the  more  trian- 
gular species  the  laterals  are  shorter  and  closer  to  the  beaks,  and  in  some  of 
the  very  thin-shelled  forms  (such  as  P/e/v/'sis  or  /-al/iosa),  where  no  great 
strain  is  ever  brought  upon  them,  they  are  always  imperfectly  developed.  In 
Harvdla,  however,  we  find  them  clearly  defined,  notwithstanding  the  thinness 
of  the  shell.  In  some  groups  (such  as  that  typified  by  Spisii/a  solidissima) 
the  tendency  of  the  valves  to  rotation  on  the  resilium  as  an  axis  is  opposed 
by  the  development  of  transverse  grooves  on  the  opposed  surfaces  of  the 
laterals,  and  in  a  few  species  this  grooving  has  become  so  pronounced  that 
the  valves  can  hardly  be  separated  without  the  use  of  force  sufficient  to 
fracture  the  laterals.  It  is  an  illustration  of  the  same  principle  which  ile- 
veloped  the  hinge  of  Ana,  but  applied  secondarily  upon  a  tyi)c  of  hinge 
which,  when  adult,  is  the  exact  antithesis  to  that  of  the  Prionodont. 

In  studying  the  development  and  mutations  of  the  cardinal  teeth,  besides 
the  changes  which  result  from  the  dorsal  coalescence  of  previously  distinct 
parts,  another  set  of  variations  present  themselves  which  a  complete  series 
of  the  stages  of  growth  in  any  single  type  would  doubtless  show  to  be  dyna- 
mic. It  is  obvious,  in  species  with  sagittate  ligaments,  that  the  sinus  between 
the  barbs  of  the  ligament  is  filled  by  a  pointed  process  of  each  valve,  forming 
part  of  the  dorsal  margin,  which  extends  backward,  and  in  a  single  valve  is 
seen  to  be  situated  over  the  rcsiliary  pit,  or  partially  so.  This  may  be  called 
the  cardinal  spur.  Its  tip  is  sometimes  slightly  recurved  or  callous.  The 
cardinal  teeth  arc  situated  under  the  anterior  part  of  the  spur,  and  in  mature 
.specimens  the  posterior  arm  of  the  cardinal  tooth  in  the  right  valve  is  often 
coalcscent  with  the  spur.  In  that  group  which  has  the  ligament  partly  or 
wholly  walled  off  from  the  cartilage-pit  by  a  shelly  ridge,  this  ridge  unites 
the  spur  with  the  dorsal  shell  margin,  between  the  scar  of  the  ligament  and 
the  pit,  or  chondrophore,  projierly  so  called. 

Now  the  dynamical  feature  to  which  I  would  direct  attention  in  con- 
ncctiijn  with  the  cardinal  teeth,  especially  in  the  right  valve,  is  that  the  two 
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arms  of  tlie  cardinal  seem  (when  different  sections  of  the  genus  are  compared) 
to  rotate,  as  it  were,  on  an  imaginary  axis  nearly  coincident  with  the  angle 
at  which  the  two  teeth  are  soldered  together.  From  this  it  results  that  the 
anterior  arm  of  the  consolidated  cardinal  may  be  coalescent  with  the  dorsal 
shell  margin  (in  which  case  the  anterior  lamina;  will  radiate  from  the  ventral 
sinus),  or  may  be  superimposed  exactly  upon  one  of  the  lamin;e  (usually  the 
ventral  one,  when  the  hinge  appears  to  hav'c  lost  one  of  its  anterior  lamina;), 
I  ma\'  rise  from  the  hinge-plate  on  a  radial  line  behind  that  of  the  ventral 
•interior  lamina.  Concurrently  the  posterior  arm  of  the  tooth  may  be  directed 
vertically  downward  with  an  empty  triangular  space  between  it  and  the  ante- 
rior verge  of  the  pit  (in  which  case  there  is  often  an  accessory  lamella  at  the 
verge),  or  it  may  rise  directly  from  the  verge  like  a  wall,  or  it  may  project  out 
over  the  pit  supported  only  by  its  attachment  to  the  cardinal  spur.  The 
angle  at  which  the  two  arms  of  the  cardinal  tooth  unite  is  usually  quite  con- 
stant in  the  same  species,  and  the  triangle  or  ventral  sinus  enclosed  between 
them  is  therefore  quite  uniform  in  shape. 

By  following  this  rather  long  but  neccs.sary  dissertation  upon  the  ex- 
amples of  the  hinge,  which  have  been  figured  and  lettered  for  the  pur- 
pose, it  will  be  found  coniparati\'ely  easy  to  apply  the  terms  used  to  the 
description  of  particular  hinges  and  to  comprehend  the  relations  of  the  several 
parts. 

The  earliest  illactridce  yet  recognized  are  Mesozoic.  In  the  Chico  beds 
of  California,  now  thought  to  represent  the  lower  part  of  the  Upper  Creta- 
ceous, are  several  genuine  Mactras,  described  by  Gabb  under  the  name  of 
Cytnhophora.  In  the  early  Eocene  Pkropsis  Conrad  hardly  differs  from  Racta. 
In  the  Middle  Tertiary  a  very  huge  number  of  species  are  said  to  occur,  ex- 
ceeding the  recent  forms  in  abundance;  many  of  these,  however,  are  probably 
s\-nonymes  and  should  not  be  counted.  The  group  is  an  essentially  modern 
one,  and  is  probablj-  represented  to-day  by  as  many  living  species  as  were 
present  in  any  antecedent  fauna. 

A  number  of  groups  which  should  properly  belong  to  the  family  have 
been  scattered  in  different  families,  or  even  orders,  by  systcmatists  devoted  to 
single  characters  or  morphologists  having  little  acquaintance- with  the  details 
of  character.  A  number  of  groups  which  have  closely  related  shells  present 
marked  differences  of  superficial  anatomy,  as,  for  instance,  the  Mcsodcsmatuiic, 
which  have  Mactroid  shells  and  Tellinoid  free  siphons ;  others  defy  final 
classification,  owing  to  our  ignorance  of  their  anatomy.    Tiic  place  of  various 
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fossils,  such  as  Mactropsis  Conrad,  must  be  governed  b\-  the  general  h.ibit  uf 
the  shell,  since  no  other  means  is  left  us  to  decide  by. 

Mactra  is,  on  the  whole,  a  somewhat  active  animal,  and  seems  to  prefer 
clean  sand,  through  which  it  ploughs  at  times  with  its  strong  CardimH-\\V&  foot, 
leaving  long  furrows  behind  it.  Certain  forms  seem  to  favor  a  sedentary  life, 
many  of  the  Mulinias  and  Rangia,  and  in  these  the  foot  has  become  smaller, 
and  the  hinge  more  amorphous  in  appearance.  In  a  still  more  modified 
division,  which  has,  to  all  intents  and  purposes,  become  absolutely  sedentary, 
and  which  inhabits  deeper  water  than  the  abo\e-mentioned  Mulinias,  the 
dynamic  modifications  characteristic  of  this  class  of  vertical  borers  have  been 
more  or  less  fully  adopted.  The  body  has  become  elongated,  the  siphons 
lengthened,  the  epidermal  sheath  necessar\-  for  protection  to  the  permanently 
extruded  siphons  is  continued  to  their  ends,  the  mantle  has  become  soldered 
ventrally  as  closely  as  the  use  of  the  foot  for  boring  will  permit,  the  shell  has 
become  more  a.symmctrical  relative  to  the  hinge.  The  mollusk,  which  has 
really  made  of  its  permanent  tunnel  an  artificial  shell,  does  not  materially  suffer 
by  the  exposure  within  that  timnei  of  a  greater  proportion  of  shell-less  surface, 
and  from  the  gradual  degradation  of  a  hinge  which  has  become  no  longer  uf  1 
vital  importance.  All  these  modifications  are  of  the  kinil  I  class  as  "dy- 
namical," and  though,  by  heredity,  they  may  eventually  be  pcrmanentl)'  im- 
pressed on  the  organism,  yet  it  will  hardly  be  claimed  that  they  have  as  great  ! 
a  value  for  the  higher  systematic  divisions  as  those  characters  which,  derived  ' 
from  unknown  anticjuity,  we  are  able  to  recognize  as  genetic.  Yet  it  is  found  i 
in  one  of  the  latest  morphological  essays  at  a  systematic  arrangement  of  the  i 
Pelecypods  that  Ltitraria  is  put  in  a  different  Order  from  Mactra  because  of 
the  closure  of  the  ventral  opening  of  the  mantle  in  part  of  the  species !  Such 
characters  are  common  to  forms  as  fundamentally  di\ergent  as  Solcinya,  So/cii, 
Glycimcris,  Tagdtis,  Mya,  and  Cyrtodaria,  and  indicate  nothing  more  than  a 
common  (and  inevitable)  response  to  common  dynamic  conditions  of  life. 
Such  conditions  have  existed,  it  is  true,  from  the  beginning,  and  Solcmya  is 
witness  to  a  very  ancient  response;  nevertheless,  there  is  nothing  in  any  of 
tlie  mutations  which  is  indicated  as  a  permanent  necessary  part  of  the  or- 
ganism, or  whicli  might  not  pass  away  with  ease  under  a  prolonged  change  , 
of  conditions.  1 

IJeforc  proceeding  to  discuss  the  various  groups  of  Mactracca,  it  is  dc-  1 
sirable  to  refer  more  particularly  to  the  views  of  the  late  Professor  Neuniayr, 
to  whom  we  owe  such  a  stimulating  and  inijjortant  discussion  of  the  morph- 
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ology  of  the  itingc  of  bivalves.*  Having  independently  arrived  at  conclu- 
sions in  regard  to  many  points  in  this  connection  agreeing  with  those  deduced 
by  Professor  Neuniayr,  it  will  not  be  due  to  any  want  of  appreciation  of  his 
talents  that  I  find  myself  in  some  particulars  unable  to  follow  him  as  regards 
details.  In  accepting  most  of  his  views  in  regard  to  the  initiation  of  the 
various  t)'[)cs  of  dental  armature, — and,  among  others,  that  which  tlcrivcs 
some  [lart  of  his  so-called  Desmodont  type  of  tooth  from  plications  correlated 
with  the  submergence  of  the  protoligamcnt,  a  view  independently  proposed 
by  me  in  18S9, — I  cannot  accept  his  homologies  of  the  parts  of  the  Mactroid 
hinge  consitlcreil  in  detail,  nor  do  I  believe  that  his  Dcsniodonta  form  a  valid 
group.  In  fact,  a  fuller  consideration  of  the  types  of  hinge  displayed  by 
recent  Pelecypods  has  shown  the  distinguished  and  lamented  Austrian  the 
fallacy  of  this  earlier  conclusion. f  The  secondary  submergence  of  the  liga- 
ment is  a  dynamic  process  which  might  be  looked  for  and  does  occur  in  all 
the  groups  of  bivalves  to  which  I  have  attached  an  ordinal  significance,  in- 
cluding the  Neumayrian  Dcsviodonta,  Taxodonta,  Hetcrodonta,  s.nd  Dysodonta  ; 
and  the  association  with  this  submergence  of  plications  which  give  rise  to 
teeth  is  a  dynamic  result  which  depends  solely  upon  the  efficiency  of  the 
hinge  through  which  the  submergence  takes  place. |  When,  as  in  the  case  of 
the  Prionodonta  {Taxodonta),  the  rigidity  of  the  valves  is  sufficiently  provided 
for  by  a  long  series  of  interlocking  processes,  there  is  no  demand  for  the 
development  of  additional  guards  to  the  desired  stability  of  motion  in  a  trans- 
verse vertical  plane,  and  hence  their  development  in  such  forms  as  the  taxo- 
donts  is  not  to  be  expected.  But  where  the  hinge  is  imperfectly  provided 
with  dental   leaders,  and  their  place  is  not  supplied  b}-  the  presence  of  an 

*  Sitzb.  Kais.  Acad.  Wiss.  Wien.,  Ixxxviii.,  p.  385,  1S83. 
f  Cf.  Morph.  der  Biv.  Schal. 

\  Bernard  has  .shown,  in  his  interesting  and  import.int  .studies  of  the  development  of  llie  hinge 
liivalvcs,  that  the  nepionic  ligament  lies  between  the  thin  edges  of  the  valves  and  more  or  less 
Miquely  across  them,  so  that  it  is  both  internal  and  pnrlly  external.     The  changes  by  which  the 
ligament  and  rcsilium  become  wholly  external  in  many  bivalves  must  involve  an  elevation  of  the 
organs  mentioned.     The  paleontological  history  of  such  forms  as  Crassatelliles  shows  that  their  pre- 
cursors had  an  external,  or  nearly  external,  ligament ;  and,  ;is  we  follow  the  members  of  the  group 
in  lime,  the  ligament  and  resilium  become  larger  and  more  internal  in  the  successive  species,  until  the 
modern  type  is  reached.     Therefore  the  internal  position  in  such  cases  is  properly  referred  to  as  the 
result  of  submergence,  notwithstanding  the  fact  that  it  is  partly  a  return  to  a  slate  originally  normal 
•  I  universal.     Crassalelliles,  Mactra,  etc.,  are  not  forms  in  which  the  originally  sunken  ligament 
I-  specially  developed  in  place,  but  in  which  it  has  risen  to  the  exterior  and  been  again  submerged. 
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exceptional  adductor  muscle  sufficient  for  the  purpose,  tlien,  in  time,  other 
teeth  will  appear  and  contribute  their  quota  to  the  dental  armature. 

Specificall)',  in  the  case  of  Mactra,  Neumayr  {op.  cit.,  Tf  4)  honiolo^jizes, 
first,  the  nymphc-e  of  Glycimcris  [AldrovandP)  and  Myn  trnitcata,  showing  their 
intimate  relationship.  He  docs  not  mention  the  fact  that  the  ligament  in  both 
these  forms  is  composed  of  an  outer,  posterior,  slightly  greenish,  ligamentary 
portion,  and  an  inner,  more  ferruginous  part,  set  off  by  a  calcareous  uncon- 
solidated layer  from  the  former.  The  latter  is  really  an  internal  "cartilage"  or 
resilium,  and  the  scars  of  insertion  of  the  two  parts  are  readily  distinguished 
on  careful  examination.  In  the  fresh  or  alcoholic  specimen  the  distinction 
of  color  enables  one  to  recognize  the  parts  at  a  glance.  He  proceeds  to  com- 
pare Mya  witli  Thracia  [phaseoH/ia),  and  here  again  the  homology  is  readily 
recognized.  But  when  he  continues  by  homologizing  the  cardinal  teeth  of 
.Eastonia  {rugosa)  with  the  marginal  ridges  of  the  resiliary  pit,  and  these  with 
the  stout  rib  below  the  ligamentary  groove  of  Panopca  or  Tliracia,  a  halt 
must  be  called  at  once.  They  are  in  no  respect  homologous.  The  ridge  in 
Panopea  is  homologous  with  the  pit  of  Mactra.  In  the  former  it  is  convex, 
in  the  latter  concave;  in  both  it  is  the  seat  and  fulcrum  of  the  resilium,  whose 
very  existence  has  not  been  recognized  because  it  is,  so  to  speak,  wrapped  in 
the  ligament  in  Panopca.  It  is  probable  that  Ncumayr's  observations  on 
Mactra  were  based  on  fossil  specimens,  or  recent  ones  which  had  lost  their 
ligament  and  resilium  in  drying.  Otherwise  some  of  his  rtniarks  would  be 
incomprehensible. 

The  error  into  which  he  has  been  led  is  still  more  obvious  in  the  contin- 
uation, where  he  separates  Rangia,z.s  having  a  typically  Hcterodont  hinge, 
from  Mactra,  which  he  regards  as  a  true  Desmodont.  I  have  elsewhere 
shown  that  both  in  its  gross  anatomy  and  its  hinge  Rangia  is  truly  Mactioiil, 
and  cannot  be  separated  when  young  from  a  young  Miilinia.  If  one  is  the 
other  must  also  be  Heterodont.  The  peculiarities  of  the  sunken  ligament 
and  resilium  arc  shared  with  Miilinia,  and  the  deep  pit  to  which  atUiition  was 
especially  called  by  Neumayr  is  the  dynamic  result  of  the  wide  separation  of 
the  uniboncs  and  the  persistency  of  the  resilium.  He  would  ha\e  found  the 
same  extended  ligament,  uncovered,  in  Schisodcsvia ;  and,  %n  fact,  in  all 
Mactridce  the  ligament  starts  at  the  beak  of  the  shell  or  nearly  so,  and  its 
termini  are  widely  separated  or  close  together  according  as  the  beaks  are  far 
from  or  near  to  each  other. 

In  Mactra  the  cardinals  represent  radiating  arms  of  a  bent  lamina  prinii- 
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lively  coalescent  above.  The  anterior  edge  of  the  cartilage-pit  is  not  con- 
cerned with  an)'  of  the  teeth  of  Mactra  except  when  they  are  accidentally 
superposed  upon  it.  The  laterals  also  are  not  related  to  any  part  of  the  pit, 
as  such,  though  possibly  they  may  have  originated  through  plications  not 
unconnected  with  the  ancestral  proto-ligament.  In  short,  Ncumayr  was  mis- 
taken in  supposing  Mactra  to  be  a  Desmodont,  as  sufficient  material  will  show 
any  one. 

Family  MACTRIDyE. 
The  family  Mactridce,  when  divested  of  some  extraneous  matter,  is 
divisible  into  several  groups  from  our  present  knowledge.  These  groups 
will  be  regarded  here  as  subfamilies,  though,  as  in  many  other  cases,  it  is  by 
no  means  determined  whether  their  systematic  value  is  precisely  equivalent 
to  other  groups  of  the  same  nominal  rank.  It  suffices  that  they  seem  to  be 
natural  groups,  within  the  family,  of  higher  than  generic  value. 

Subfamily  MACTRIN^E. 
Shell    subequilateral,   nearly   closed ;    hinge   normal    (as    previously  de- 
scribed, p.  S62),  fully  developed;  siphons  partially  or  wholly  naked,  wholly 
retractile  within  the  shell ;    mantle,  between    siphons  and  anterior  adductor, 
chiefly  open  ventrall}-. 

Subfamily  PTEROPSIDINyE. 

Shell  subequilateral,  nearly  closed,  thin  ;  hinge  feeble,  concentrated,  the 
laterals  partly  obsolete  or  much  reduced  ;  siphons  wholly  retractile,  naked  ; 
mantle  partially  closed  ventrally. 

Subfamily  LUTRARIIN/E. 

Shell  inequilateral,  widely  gaping;  hinge  tending  to  be  irregular,  the 
laterals  partly  reduced  or  obsolete;  the  chondrophore  free,  in  the  plane  of 
the  hinge-plate;  siphons  contractile,  not  retractile  within  the  shell,  clothed 
with  a  horny  epidermis  to  their  tips;  ventral  opening  of  the  mantle  short, 
and  the  foot  correspondingly  reduced  in  size.  An  opisthopodial  orifice  some- 
times present. 

Subfamily  ZENATIIN.,E. 

Shell  inequilateral,  compressed,  thin;  hinge  concentrated,  irregular,  the 
laterals  tending  to  become  obsolete  or  absent;  chondrophore  bent  out  of  the 
plane  of  the  hinge-plate  and  more  or  less  adherent  to  the  valve ;  siphons 
contractile,  naked ;  ventral  opening  of  the  mantle  and  foot  variable. 
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.'Subfamily    ANATINELLIN^E. 

Shell  inflated,  gaping,  radiately  striate;  hinge  with  a  prominent  large, 
narrow  chondrophore,  a  .short  external  ligament,  a  narrow  cardinal  tooth,  and 
accessory  lamella  in  each  valve  without  laterals.  The  paliial  line  distinct 
without  a  sinus.     Soft  parts  unknown. 

In  order  to  classify  our  Tertiary  Rlaclridcv  it  became  neccssar)',  owing  to 
the  confused  state  of  the  group,  to  go  over  and  revise  the  wliole  of  it,  and  this 
investigation  has  resulted  in  numerous  rectifications  and  changes,  since  no 
revision  of  the  group  has  been  made  in  many  years.  With  the  idea  that 
these  results  may  be  useful  for  paleontologists,  the  sulijoined  synopsis  of  the 
different  groups  is  presented.* 

Subfamily  MACTRINiqi;. 
Genus  MACTRA  Iviniie,  1758. 
Mactra  (L.)  Lam.,  1799.     Type  M.  stultoruin  Linne. 
7>Tg»«<r//irj  Da  Costa,  1778;  not  Walch,  1762,  or  Schrutcr,   1776. 
Crassatella  Lam.,  1799.     Type  C.  cygnea  (Chcmn.)  Spcni^lcr. 
Macttu  Dall,  Nautilus,  viii.,  p.  26,  July,  1894. 

Dentition  normal  in  number  and  distribution  of  teeth  ;  ligament  set  off 
by  a  shelly  lamina  rising  between  chondrojihore  and  ligament ;  canlinals 
generally  coalesccnt  above ;  laterals  .smooth  or  finely  granular. 

Subgenus    MACTRA   s.  s. 
Type  M.  St  11 1  font  III  Lin. 

Shell  subequilateral,  ovate-trigonal ;  spur  distinct,  roofing  the  apical  part 
of  tiie  chondrophore;  anterior  laterals  radiating  from  the  anterior  sinus,  not 
confluent  with  the  anterior  arms  of  the  cardinals,  and  the  latter  without  ac- 
cessory lamella  ;  dental  armature  not  concentrated. 

The  majority  of  old-world  Mactras  belong  to  this  group,  which  is  rcprc- 
sentctl  only  by  a  single  small  species  in  the  Caribbean  and  none  on  the  Pacific 
shores  of  America. 

There  was  no  type  mentioned  by  Linne,  but  his  rule  of  regarding  the 
best-known,  most  common,  or  officinal  species  as  the  type  would  have  pointed 
to  M.  stultoriim,  which  was  actually  selected  as  the  type  by  Lamarck  in  1799- 
Da  Costa  was  not  a  consistently  binomial  writer,  except  in  his  last  work,  and 

*An  abstract  of  the  classification  here  adopted  was  published  in  the  Proceedings  of  the  M.ilaco- 
logical  Society,  vol.  i.,  pt.  5,  pp.  203-213,  London,  March,  1895. 


FREE    INSTITUTE    OF    SCIENCE 

TERTIARY   FAUNA  OF  FLORIDA 


is  therefore  not  entitled  to  be  cited  for  earlier  work  in  synonymy.  However, 
if  he  were,  the  name  Trigonclla,  which  he  applied  to  the  Mactras,  was  preoc- 
cupied bj'  other  authors. 

Subgenus   CCELOMACTRA    Dall,  1895. 
Type  ,)/.  'I'ioltjcca  (Ch.)  Gmelin. 

Shell  equilaterally  oval,  thin,  inflated,  with  a  thin  lincated  epidermis  ; 
dorsal  areas  grooved;  beaks  adjacent;  pallial  sinus  very  short,  hit;h,  rounded 
behind;  vaKes  nearly  close-fitting,  convex;  ligament  sagittate,  linear,  com- 
pletely shut  off  from  the  chondrophorc  b)'  shelly  matter;  dental  armature  not 
concentrated  ;  laterals  long,  thin,  ami  llexnous,  distalK'  coulluent  with  the 
hinge-plate  margin,  as  is  the  anterior  ventral  lamina;  anterior  sinus  roofed  by 
a  buttress  upon  which  stands  the  anterior  arm  of  each  cardinal,  and  from 
under  which  the  laterals  emerge;  chondrophorc  roofed  at  the  apex;  right 
cardinal  not  coalescent  above,  the  anterior  arm  adjacent  to  the  dorsal  shell- 
margin  ;  hinge-plate  very  oblique,  especially  in  front,  forming  a  deep  recess 
extending  to  the  beaks. 

This  group,  recognizctl,  but  not  named,  by  Gray  in  1S37  {Maclra  D),  is  the 
analogue  in  the  Mactra  line  of  Schizodcsma  in  the  Spisula  line,  from  which 
it  differs  in  its  ligament,  set  off  by  a  shelly  floor,  in  its  short,  high,  almost 
obsolete  pallial  sinus,  the  light,  inflated  valves,  the  remarkable  anterior  sinu.ses, 
and  the  disposition  of  the  cardinal  teeth.  Mactra  tnrgida  Gmelin  {tuviida 
[Ch.]  Rve.),  and  probably  M.  Qiunngii  Reeve  (=  Oivicri  Desh.),  have  sifiiilar 
features.     It  is  a  tropical  old-world  group  of  species. 

Subgenus    MACTRODERMA  Dall. 
.\factrodcnna  Dall,  Nautilus,  viii.,  p.  39,   1894.      Type  .')/.  lu-lata  Phil. 

Shell  inequilateral,  rude,  with  a  coarse  epidermis,  pronounced  pedal  gape, 
a  lanceolate  sunken  ligament,  an  inconspicuous  spur;  dental  armature  con- 
centrated, teeth  and  lamina;  short,  the  anterior  arm  of  the  right  cardinal  lying 
in  the  plane  of  the  ventral  lamina  ;   otherwise  as  in  Mactrn. 

Section   Maclroderma  s.  s. 
Shell    elongated.       Distribution,   west    America.       Mactra   vclata    Phil., 
Panama. 

Section    Cyclomactra  Dall,   1895. 

Shell  subcircular,  compressed,  pedal  gape  obsolete,  ligament  submerged 
except  the  tip,  but  wholly  separated  from  the  rcsilium;  remainder  of  char- 
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acters   like  Mactrodcnna.     Distribution,  Australian   seas   and   New  Zealand. 
M.  tristis  Gray  may  ser\'c  as  type. 

Subgenus    MACTROTOMA   Dall. 
Mactrotoma  Dall,  Nautilus,  viii.,  p.  26,   1894.      Type  M.friXi^ilis  Gmelin. 

Shell  subequilateral,  elongate ;  with  a  thin,  silky  epidermis,  posterior 
dorsal  areas  bordered  by  an  impressed  fasciole  over  which  the  epidermis  is 
darker  colored  and  differently  wrinkled  ;  beaks  adjacent ;  pallial  sinus  large; 
valves  convex,  gaping  markedly;  ligament  lanceolate;  chondrophore  large, 
shallow,  apically  roofed ;  anterior  lamiuct  issuing  from  the  dorsal  sinus ; 
cardinals  prominent,  thin,  their  posterior  arms  projecting  over  the  chondro- 
phore;  each  anterior  arm  attended  by  a  high  accessory  lamella  in  nearly  the 
same  plane,  closely  appressed  in  the  right  valve  to  the  ventral  lamina,  and  in 
the  left  valve  to  the  anterior  lateral,  so  that,  to  a  cursory  inspection,  the  lamina 
appears  tridentate  and  the  tooth  bidentate.     (See  pi.  27,  figs,  i,  4,  8,  18.) 

This  group  is  widely  distributed  over  the  world  in  the  tropics,  usually  a 
single  species  in  each  fauna.  The  type  is  better  known  as  M.  brasiliana  Lam. 
These  species  have  been  confounded  with  Staiidclla  Gray,  which  was  based 
on  M.  pclbicida  Chemn.  (which  Gray  by  an  error  referred  to  ^-a  frai^ilis  Chemn., 
another  species  figured  on  the  same  plate  of  the  Conch.  Cabinet)  and  M. 
(Cgyptiaca  Dillwyn,  species  belonging  to  the  Lntrariiiue .  Gray's  error  of 
reference  is  explained  by  manuscript  notes  of  Deshayes  in  the  writer's  [)osses- 
sion  and  by  specimens  identified  after  Gray  by  Cuming  for  the  United  States 
National  Mu.seum ;  but  the  details  make  too  long  a  story  to  recapitulate  here. 
The  soft  parts  of  this  group  (as  might  be  anticipated  from  the  shell  characters) 
show  modifications  pointing  towards  Lutraria.  Staiidclla  has  a  spisuloid 
ligament. 

Section  Simomactra  Dall. 
Nautilus,  viii.,  p.  40,   1894.       Type  M.  dolahrifoniih  Conrad,  (ailf  of  talifm  iiia. 

Shell  inequilateral,  flattened  cuneiform;  pallial  sinus  smaller;  sijjhonal 
gape  inconspicuous;  accessory  lamell.e  distant  from  the  laterals;  otherwise 
as  in  Mactrotoma  s.  s. 

Section  Micromactra  Dall. 
Nautilus,  viii.,  p.  40,  1894.     Type  M.  californka  Conrad,  non  Deshayes. 

Shell  small,  solid ;  hinge  like  Mactrotoma  s.  s. ;  beaks  sulcate.  (Sec  ])!.  28, 
fig.  12,  and  pi.  37,  fig.  23.) 
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The  type  is  found  in  California,  and  the  group  is  represented  in  the  Oli- 
gocene  of  Florida  and  the  I'^ocene  of  Trinidad. 

Subgenus  MACTRELLA  Gray,  Jan.,  1853. 

Uall,  Nautilus,  viii.,  p.  40,  Aug.,  1894.     Type  M.  alala  Spgl.  (  |    Papyriiut  Miirch.  April, 

1S53). 

Shell  trigonal,  thin,  inflated,  the  posterior  dorsal  area  marked  off  by  a 
keel  or  angle;  beaks  prominent;  ligament  narrow,  sagittate;  dental  armature 
'  inicentratcti,  anterior  laterals  short. 

Section  Mactrella  s.  s. 
Plate  27,  Figure  14. 
Mactrella  Uall,  Nautilus,  viii.,  p.  40,   1894. 

Chondrophore  small,  oblique,  apically  roofed;  the  pit  walled  in  front  by 
the  posterior  cardinal  arm  in  the  right  and  by  a  well-marked  accessory 
lamella  in  the  left  valve;  anterior  laterals  very  small  and  short;  both  ventral 
laminJE  formed  by  the  upturned  edge  of  the  hinge-plate ;  cardinal  tooth  in 
the  left  valve  rather  petaloid,  the  anterior  arm  stronger  than  the  other,  sup- 
ported at  the  angle  and  at  the  ventral  extremity  by  a  septum  extending  to 
the  dorsal  margin  of  the  valve;  there  is  a  feeble  anterior  accessory  lamella 
superposed  on  the  root  of  the  anterior  lateral  lamina  and  a  posterior  ditto 
walling  the  chondrophore ;  in  the  right  valve  the  arms  of  the  cardinal  are 
not  coalescent  above ;  the  anterior  arm  is  supported  by  a  septal  buttress  at 
each  end,  and  has  a  small  projection  below  it  on  the  edge  of  the  hinge-plate, 
representing  an  accessory  lamella;  the  gape  is  short  and  wide;  the  surface 
of  the  valves  is  smooth. 

Section  Harvclla  Gray,  1853. 
Dall,  Nautilus,  viii,,  p.  40,  1894.     Type..!/,  elegans  ^o\se.x\>y . 

Hinge  like  the  typical  section;  surface  of  the  valves  plicate;  shell  ex- 
tremely thin. 

This  group  includes  M.  vitrca  Ch.  and  M.  Recvcsii  Gray. 

Section  Mactrinula  Gray,  1853. 
Type  M.  plicataria  Lamarck. 

Shell  externally  like  Harvclla,  the  dental  armature  less  concentrated,  the 
chondrophore  large  and  narrow,  laterals  well-developed,  emerging  in  the 
right  valve  anteriorly  from  a  roofed  sinus,  on  the  roof  of  which  is  set  the 
anterior  cardinal  arm;  in  the  left  valve  the  posterior  cardinal  arm  projects  over 
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the  chondrophore,  while  the  anterior  one  is  continued  ventrally  by  a  narrow 
accessory  lamella ;  hinge-plate  quite  oblique,  without  buttresses  to  the 
cardinals. 

The  species  of  this  group  arc  rare  tropical  forms,  a  single  species  being 
found  in  a  fauna  when  present  at  all.  Geologically  they  go  back  to  the  Oli- 
gocene. 

Genus  SPISULA  Gray,   1X38. 
Dall,  Nautilus,  viii.,  pp.  26,  40,   1894.      Type  Mactra  so/!(fa  (L.)  Grny,  1847. 

Shell  small,  subequilateral,  trigonal,  with  a  thin  epidermis,  adjacent  beaks, 
and  concentrically  grooved  dorsal  areas;  pallial  sinus  small,  rounded  ;  gape 
obsolete;  valves  convex  ;  ligament  sagittate,  set  in  a  callous  area  close  to  the 
dorsal  margin  and  not  set  off  from  the  chondrophore  by  any  shelly  ridge; 
dental  armature  normal,  strong,  not  concentrated;  the  opposed  surfaces  of 
the  laterals  transversely  grooved;  left  cardinal  small,  prominent,  with  a  small 
posterior  accessory  lamella,  the  posterior  ends  of  both  projecting  over  the 
chondrophore ;  right  cardinal  with  the  arms  coalcscent  above,  the  anterior 
arm  close  to  the  dorsal  shell-margin ;  hinge-plate  thick  and  flattish  ;  exterior 
smooth  or  concentrically  striated ;  the  dorsal  areas  ill-defined. 

Subgenus   HEMIMACTRA   Swainson,  1840. 

Dall,  Nautilus,  viii.,  p.  26,  1894.     Type  M.  solidissima  Dillwyn. 

Shell  large,  ovate-trigonal,  with  grooved  laterals  and  rather  concentrated 
hinge ;  the  dorsal  areas  arc  not  grooved  and  the  anterior  arm  of  the  right 
cardinal  is  confluent  with  its  ventral  lamina ;  cardinals  markedly  compressed. 

Hemiiiiactra  is  a  new-world  type,  for  the  most  part,  while  the  typical 
Spisula  is  old  world,  especially  European,  in  its  recent  distribution,  though 
represented  in  the  American  Tertiaries. 

.Section  Afaciromcris  Conrad,  1868. 
Dall,-  Nautilus,  viii.,  p.  26,  1894.     Type  M.  polynyma  .Stm. 

Shell  like  Heniiinaclra,  but  the  laterals  smooth,  the  cardinals  not  com- 
pressed, and  the  anterior  arm  of  the  right  cardinal  not  confluent  with  the 
ventral  lamina.     (See  pi.  27,  figs.  3,  7,  13,  16,  24.) 

This  type  is  especially  characteristic  of  northwest  America.  Maclro- 
dcsma  {pondcrosa)  Conrad  is  merely  an  e.xtreinely  ponderous  rotiuul  Mactro- 
mcris  of  Miocene  age;  Pscitdocardium  Gabb  also  seems  nothing  more  than 
an  unusually  heavy,  short,  and  elevated  species  of  Maciroiiicrls  ;    Vclcda  Con- 
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rad  is  based  on  ['.  liiitca,  a  small  species  of  the  same  general  type,  though 
perhaps  more  strictly  referable  to  the  subgenus  Cyinbophora  referred  to  below. 

Section  Oxypcras  Morch,  1853. 
T)-pe  ^[.  triangularis  Lam. 

This  section  is  characterized  by  its  more  crudely  triangular  shape  and 
rather  strong  concentric  sulcation  of  the  surface  of  the  valves.  It  is  chiefly 
Iiido-Pacific  in  its  (.lislributicn. 

Subgenus    LEPTOSPISULA    Dall,  1895. 

■|'\  pc  Mactra  striah-l!a  Lam. 

Shell  thin,  inflated,  with  undulated  beaks,  the  dorsal  areas  smooth ; 
pallial  sinus  large,  deep ;  gape  well  marked;  valves  convex;  ligament  sagit- 
tate, dental  armature  concentrated ;  opposed  surface  of  the  laterals  smooth ; 
anterior  arm  of  left  cardinal  coalescent  with  the  lateral ;  anterior  arm  of  right 
cardinal  coalescent  with  the  dorsal  lamina;  hinge-plate  thin  and  excavated; 
spur  prominent,  but  the  chondrophore  not  roofed  at  the  apex. 

This  group  in  the  Spisuloid  division  represents  the  }[iiclrtlla  type  in  the 
Mactroid  section.     The  type  of  the  subgenus  is  said  to  come  from  India. 

Subgenus   CYMBOPHORA   Gabb,    1869. 
Type  iMactra  As/ihiiriu-ri  Gabb. 

A  careful  study  of  the  typical  species  of  this  group  shows  that  it  differs 
from  Spisitla  only  in  the  following  features.  The  attached  ends  of  the  re- 
silium  were  convex  instead  of  flat  (as  is  sometimes  seen  in  recent  species),  and 
the  margins  of  the  pit  are  therefore  ele\ated  ;  while  the  posterior  sinus,  instead 
of  being  (as  usually  in  the  later  types  of  Spisiila)  roofed  over  or  filled  up  with 
a  solid  mass  of  callus  at  the  apex,  upon  which  the  ligament  is  attached,  is 
vacant,  so  that  the  ligament  was  fi.xed  on  the  convex  margin  of  the  pit,  or  on 
the  side  of  the  \-entral  lamina,  or  parth'  on  both,  all  being  very  close  together. 
This  character  would  seem  to  be  trifling  until  it  is  observed  that  all  the  Mcso- 
zoic  species  are  characterized  by  this  feature,  though,  as  in  recent  Spisitla,  the 
external  form  may  vary,  the  dorsal  areas  be  smooth  or  grooved,  the  teeth 
sulcate  or  smooth.  As  it  is  common  to  all  the  Cretacedus  Mactridic  of  which 
I  have  been  able  to  examine  a  hinge,  I  have  thought  it  best  to  retain  the 
name  in  a  subgeneric  sense  for  that  stage  of  development  of  the  group. 
Gabb's  figures  are  too  formalized  and  do  not  bring  out  the  features  clearly. 
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His  Liitraria  trioicata  and  Schizodcsina  abscissa  are  both  referable  to  Cyinbo- 
pliora  and  differ  chiefly  in  form. 

Subgenus   SCHIZODESMA   Gray,  1837. 

Type  Mactra  Spoigleri  Linnc. 

Scissodcsiita  Gray  (olim),  1842  ;  Mactra  Morch,   1S53  ;   not  Lam.,  1799. 

The  type  species  of  this  group  is  a  very  remarkable  form,  which,  if 
isolated,  would  deserve  generic  rank.  The  other  species,  however,  smooth 
the  way  to  the  ordinary  sagittate  ligament,  being  in  every  way  comparable  in 
the  Spisitla  series  to  Mactrella  in  the  Mactra  series.  The  hinge,  apart  from 
the  purely  dynamic  features  due  to  the  distance  between  the  beaks,  presents 
an  interesting  illustration  of  the  inception  of  teeth  at  points  subject  to  per- 
cussion. The  end  of  the  strong  rib  which  guards  the  ligamentary  slit  in  either 
valve  in  one  valve  has  developed  a  nascent  tooth  or  projection,  and  in  the 
other  an  obscure  socket  to  receive  it.  This  appears  to  be  unitjue  in  the 
family.     The  species  are  confined  to  the  African  coasts. 

(Icmis  MULINIA   Gray,   1837. 
Dall,  Nautilus,  viii.,  p.  27,   1894.      Type  A',  typica  Gnxy  (=Ii/.  idiilis  Kiii^). 

Shell  with  the  ligament  and  resilium  both  enclosed  in  a  single  pit  and 
invisible  externally.  Laterals  subequal,  moderately  distant ;  teeth  normal ; 
valves  closing  almost  hermetically ;  pallial  sinus  short  and  small ;  siphons 
short;  foot  narrow-,  pointed.     (See  pi.  28,  figs.  4,  6-9,  14.) 

Widely  distributed  in  estuaries  of  the  tropics  and  temperate  seas  over 
most  of  the  world.     The  most  conspicuous  species  are  from  .South  America. 

Gcuus  RANGIA    Dcsinoulins,   1832. 
Tyjjc  A',  ciiiuata  Gray  (-f  cyrenoidi-s  Desm.,  1832). 

Shell  like  Miiliiiia,  but  with  the  pro.ximal  end  of  the  anterior  lateral 
vertically  hooked;  laterals  curved,  cross-striated,  more  or  less  une(jual,  the 
posterior  longer;  pallial  sinus  small. 

Subgenus    RANGIANELLA   Conrad,  1868. 
Type  Macira  iiumlica  GUI.,  1851  (  j    Giialli.  Irii^onuiii  Petit,   1853). 

Shell  small,  rostrtitc,  with  the  laterals  short,  straight,  and  nearly  smooth  ; 
pallial  sinus  obsolete,  teeth  normal. 

All  the  recent  species  of  the  genus  are  from  the  warmer  estuaries  of 
North  America. 
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Section  Miorangia  Dall,  1894. 
Type  Giialluxhvi  Joluisoiii  Dall.     Miocene  of  Mississippi. 

Shell  .small,  extremely  inequihiteral  ;  |)allial  sinus  obsolete  ;  cardinals 
reversed  from  the  normal,  that  in  the  left  valve  fitting  over  the  other. 

This  a  peculiar  little  form  from  the  newer  Miocene  of  the  Gulf  border. 
So  far  as  my  ob.servations  go,  it  is  the  only  species  in  the  whole  family  which 
presents  us  with  a  superior  left  cardinal. 

Subfamily   PTEROPSIDIN.(E. 
Genus  PTBROPSIS   Courail,   1S60. 
Type  T.iiircxria  fiafiyria  Conr. ,   1S33  (=  M.  doilata  Lea). 

Shell  subequilateral,  thin,  inflated,  with  a  more  or  less  vermiculatc  surface; 
pallial  sinus  deep,  narrow,  pointed ;  siphonal  gape  small ;  ligament  sagittate, 
not  set  off  by  a  shelly  lamina  from  the  chondrophore  ;  dental  armature  strong  ; 
chondrophore  large,  shallow;  left  cardinal  tooth  wide,  the  anterior  arm  super- 
posed on  the  root  of  the  anterior  lateral,  the  posterior  arm  walling  tlie  pit; 
posterior  lateral  long  and  well  marked  ;  right  cardinal  wide,  the  anterior  arm 
walling  the  pit,  the  posterior  .smaller,  appressed  upon  the  dor.sal  shell-margin  ; 
arms  of  the  cardinal  coalescent  above,  spur  perceptible,  not  roofing  the  pit ; 
laminre  short,  smooth,  the  anterior  emerging  from  the  ventral  sinus;  hinge- 
plate  very  oblique,  thin  ;  dorsal  areas  obscure. 

This  group  comes  from  the  Lower  Eocene,  Lisbon  or  Buhrstone  horizon, 
and  the  Claiborne  sand,  where  it  is  represented  by  a  single  species  in  each 
horizon.  The  Claiborne  species  is  the  type;  that  from  the  Buhrstone  is 
Lulraria  lapidosa  Conr.  (1846),  of  which  Astarte  Conradi  Dana  (1863,  Man. 
GcoL,  fig.  800)  is  a  synonyme. 

This  group  is,  without  doubt,  the  j)recursor  of  Kae/a,  and  should  be 
looked  for  in  the  Tertiaries  of  h'astcrn  Asia.  It  differs  from  Rnc/ci  in  the 
strong,  not  concentrated  hinge,  wcll-dcvcloped  laterals,  broad,  rotated  right 
cardinal,  and  in  having  no  shelly  lamina  between  the  ligament  and  resilium. 
It  corresponds  to  Spisii/a,  as  does  Ra'i'ta  to  Mactra  in  the  Mactrime. 

Genus  LABIOSA  (Schniiilt)  Moller,   1832. 
Type  Mactra  anatina  Spengler,  1802. 

Shell  large,  thin,  inflated,  broad  and  gaping  behind,  bealcs  adjacent;  sur- 
face concentrically  striate ;  dorsal  areas  well  defined,  the  posterior  area  set  off 
by  an  elevated  line;  pallial   sinus  short,  rounded,  wide  ;  siphonal  gape  wide  ; 
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ligament  marginal,  set  off  by  a  prominent  lamina  of  shell  from  the  pit ;  left  car- 
dinal with  a  very  short  posterior  arm  projecting  over  the  pit,  with  an  accessory 
lamella  above  appressed  to  the  ligamentary  ridge  over  the  apex  of  the  chon- 
drophore;  a  single  obsolete  and  very  short  lateral  in  each  valve  before  and 
behind  the  pit;  hinge-plate  flattish  behind,  depressed  and  excavated  in  front. 

A  single  species  on  each  shore  of  America  inhabiting  the  warmer  re- 
gions.    Geologically  the  group  goes  back  to  the  Pliocene. 

Subgenus   KAETA   Gray,  1853. 
Type  Ltilraria  canuliculata  Say,  1S22. 

Shell  large,  inequilateral,  thin,  inflatcti,  acutely  rostrate  behind,  cimcen- 
trically  plicate ;  tlorsal  areas  obscure,  the  surface  of  the  valves  nu)re  or  less 
verniiculate ;  pallial  sinus  deep,  narrow,  pointed;  siphonal  gape  small;  liga- 
ment submerged  except  at  the  anterior  enil,  set  of  by  a  shelly  ridge  which 
roofs  the  apex  of  the  pit  and  partially  supports  the  posterior  arm  of  the 
cardinal  tooth ;  dental  armature  concentrated ;  chondrophore  large ;  left  car- 
dinal small,  its  posterior  arm  shorter,  with  a  small  accessor}'  lamella  abo\e, 
both  projecting  over  the  [)it ;  right  cardinal  with  the  arms  coalescent  above, 
the  anterior  larger,  superposeil  on  a  feeble  anterior  lateral,  the  posterior  arm 
much  shorter,  projecting  over  the  pit;  a  single  anterior  and  posterior  lateral 
in  each  valve  but  no  paired  laminae. 

Distribution  the  same  as  Labiosa.  Geologically  the  group  goes  back  to 
the  Miocene. 

Section  Raclina  Dall,   1894. 
Type  R.  indica  Uull  11.  s. 

Shell  like  Raeta  but  small,  with  the  posterior  laterals  wholly  wanting; 
the  hinge-plate  normal,  its  ventral  margin  not  uptniiied  ;  the  anterior  sinus 
excavated,  and  roofed  at  the  apex.* 

Subgenus  RAETELLA   DaU,   1894. 

Type  A'.  Iciiiiis  Uall.j- 

Shell  very  small  and  thin,  surface  concentrically  plicate,  not  verniiculate, 
polished;  dorsal  areas  well  defined;  sinus  short  and  rounded;  valves  inHaled, 

*  K.  indica  n.  s.  Shell  while,  elongate,  concentrically  finely  plicate,  vciy  lliiu;  |i.illi.il  sinus 
very  deep  and  narrow  ;  hcaks  small,  inflated,  nearer  the  anterior  end,  which  is  full  .ind  icmndLil,  the 
posterior  end  being  produced,  attenuated,  and  laterally  compressed,  forming  a  bhiiilly  pointed  roslruni. 
Alt.  of  shell  28.5,  Ion,  43,  diam.  20  mm. 

Bombay,  U.  S.  Nat.  Mus.,No.  90,276. 

This  species  resembles  A',  roslni/is  iJeshayes  (  -^  pulchella  Ad.  and   Kve.)'liiil  is  laij;er,  while  in 
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suboibicular,  subequilateral,  with  a  short,  pointed  rostrum ;  no  lateral  laminae 
in  either  valve,  the  edge  of  the  very  oblicjuc  hinsjc-plate  being  produced  on 
each  side  in  each  valve,  near  the  chontlrophore,  to  perform  the  office  of 
laterals ;  ligament  very  short,  external  ;  the  cardinals  and  chondrophorc  well- 
developed,  normal. 

The  genus  Blainvillia  Hupe,  1854  (not  Rob.  Desv.,  1830),  has  been  re- 
ferred to  this  vicinity  by  authors.  It  doubtless  is  identical  with  Clcuicntia 
Gray  and  belongs  elsewhere.     Gray's  name  must  be  retained. 

Subfamily    LUTRARIIN/E. 

Genus  LUTRARIA  Lamarck,   1791;. 
Type  L.  obloiigii  Gniclin. 

Ltilricola  Blainville,  1825;  +  Psammophila  (Leach)  ]!roun,  1827  ;  -|-  Liitaria  Philippi, 
1853  (+  CacopJionia  G\%Xx\,  i848,yff;'t' Herrmannsen). 

Shell  inequilateral,  thin,  compressed,  siliquiform ;  dorsal  areas  ill-defined ; 
surface  smooth  or  concentrically  striated;  beaks  anterior,  adjacent;  pallial 
sinus  deep ;  siphonal  and  pedal  gapes  well-marked  ;  ligament  short,  feeble, 
not  .separated  from  the  chondrophorc  by  a  shelly  lamina;  dental  armature 
concentrated ;  chondrophorc  large,  oblique ;  resilium  continuous  and  homo- 
geneous between  the  valves;   left  cardinal  compressed,  prominent,  with  an 


rostralis  the  anterior  end  is  longer  than  the  posterior.  The  latter  is  a  Chinese  species.  Ji.  indica 
differs  in  form  and  proportions  from  R.  Abercrombici  Melvill,  also  a  Bombay  species. 

In  the  absence  of  specimens  it  is  impossible  to  speak  positively,  but  it  is  probable  that  several 
other  forms  described  from  the  China  Seas  and  Indo-Pacific  region  should  be  grouped  in  this  section. 
This  and  the  following  recent  form  are  included  here  in  order  to  complete  the  revision  of  the  group. 

t  R.  tenuis  "  Hinds,"  in  Ads.  Gen.  Rec.  Moll.    The  shell  is  excessively  thin,  yellowish,  polished, 

with  a  nacreous  sheen  of  much  brilliancy,  but  internally  pale  straw  color  without  nacre ;  the  beaks 

ire  small  and  prominent,  the  surface  regularly  plicate  with  concentric  waves,  increasing  in  breadth 

iicy  approach  the  margin,  about  forty  in  all,  the  small  rostrum  remaining,  as  well  as  the  anterior 

I  al  area,  nearly  smooth ;  the  cardinal  teeth  arc  well  developed  and  prominent,  the  cartil.nge  pit 

small  and  nearly  vertical.     Alt.  10,  Ion.  13,  diam.  6  mm. 

This  elegant  little  shell  does  not  appear  to  have  been  described,  though  the  name  has  been  in 
Uie  catalogues  for  a  long  time.  The  specimen  described  here  was  dredged  in  Hong  Kong  harbor  in 
about  eight  feet  of  water,  muddy  bottom,  by  Stimpson,  in  1853.  It  has  been  compared  with  a 
specimen,  bearing  the  same  name,  in  the  British  Museum,  by  Dr.  P.  P.  Carpenter,  and  is  No.  519 
on  the  Museum  Register.  R.  pulchella  Ads.  and  Rve.  (rostralis  Desh.)  h.is  the  same  pseudo-nacreous 
surface,  probably  due  to  some  peculiarity  of  structure  in  the  epidermis,  and  in  its  general  characters 
differs  only  by  the  presence  of  a  trace  of  dorsal  lamina  anteriorly  in  the  right  valve,  and  in  having 
the  hinge-margin  somewhat  more  effectively  modified  into  Laterals.  It  should  doubtless  be  comprised 
in  the  same  group.     Our  specimens  were  dredged  at  Ilakodadi  in  sLt  fathoms  by  Stimpson. 
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accessory  posterior  lamella ;  laterals  very  short  and  feeble,  the  posterior  one 
obsolete  or  even  absent.     Right  cardinal  with  the  arms  not  coalescent  above,  I 
the  anterior  arm  adjacent  to  or  superposed  upon  the  ventral  lamina ;  dorsal  ' 
lamin;^;  and  the  posterior  ventral  lamina  frequently  absent  or  obsolete ;  hinge- 
plate  strong,  narrow,  and  flaltish. 

This  group  is  not  represented  in  America,  but  has  representatives  in 
Europe,  the  China  Seas,  and  part  of  the  Indo-Pacific  region.  Species  described 
as  Lntraria,  from  American  beds  (such  as  Traskii  ■AX\i\  transiiioiitaiia  Conrad), 
belong  to  other  genera. 

Section  Ooiu'oiiiin/m  C.  Mayer,   1S67. 
'V\\)C  Lii/m) ill  ill/pa?- "Desh^xytt^,   1854.     Australia. 

Shell  having  much  the  form  of  Tagclns ;  dorsal  areas  strongly  plicate 
above  an  obscure  ray  on  each  side  radiating  from  the  beak,  the  space  between 
the  rays  ventrally  smooth  or  concentrically  striate  ;    form  subquadrangular. 

I  know  this  form  only  from  Reeve's  figure,  which  does  not  show  the 
hinge,  of  which  Deshayes  says  the  cardinal  tooth  is  prominent  and  the  poste- 
rior lateral  short  and  lamelliform.  The  pallial  sinus  is  extremely  deep.  A 
single  valve  from  Moreton  Bay  seems  to  be  all  that  is  recorded  of  this  pecu- 
liar species. 

Section  Liitrophora  Dall,  1S94. 
Type  Lii/raria  coviplanata  Gmelin  {=  plancita  Chemn.  -|-  costaia  Tryon). 

Shell  inequilateral,  ovate,  thin,  compressed,  concentrically  waved  or 
plicate;  dorsal  areas  not  differentiated  ;  beaks  anterior,  adjacent ;  pnllial  sinus 
very  deep;  gapes  large;  left  cardinal  with  the  anterior  arm  adjacent  to  the 
rudimental  lateral,  prominent,  wide,  the  posterior  arm  walling  the  pit,  without 
an  accessory  lamella;  posterior  lateral  small  but  distinct;  right  cardinal  wide, 
the  lamelku  not  coalescent  above,  the  anterior  arm  closely  appresscd  to  the 
dorsal  shell-margin  at  the  root  of  the  vential  lamin;e,  jiosteiior  arm  walling 
and  even  overshadowing  the  pit;  posterior  ventral  lamina  developed;  dorsal 
laminiu  absent ;  posterior  sinus  in  both  valves  roofed  at  the  apex  ;  hinge- 
[jlatc  long,  somewhat  excavated,  otherwise  as  in  Lntraria  s.  s. 

The  rare  and  beautiful  species  which  serves  as  type  for  this  .section  bears 
somewhat  such  a  relation  to  the  ordinary  Lutrarias  as  Raeta  does  to  Maclrclla. 
It  is  poorly  figured  by  Chemnitz,  but  not  referred  to  by  Reeve,  in  the  Iconica. 
Chemnitz  refers  it  to  the  Nicobar  Islands,  and  the  specimens  in  the  National 
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Museum  were  obtained  at  Bombay.     They  are  evenly  rounded  at  both  ends 
and  have  the  texture  and  surface  of  Raeta. 

Genus  TRESUS   Gray,  Jan.   i,   1853. 
In  |)C  T.  A'iil/ii//i!  Conrs.A,   1837. 

=  Cryplodon  Conrad,   1837,  not  Turton,   1S22  ;     |-   Sc/iho/Zuenis  Conrad,  Jan.  31,   1853; 
+  'J'ri-siis  Dull,  Naut.,  viii.,  42,  1894. 

Slicll  lari^e,  inequilateral,  thin,  inflated;  siphonal  gape  vcr_\'  lari;e,  pedal 
-ape  narrow  ;  ligament  minutely  sagittate,  separated  by  a  shelly  lamina  from 
the  pit,  which  lamina  is  often  recurved  and  patulous  ;  resilium  homogeneously 
continuous  between  the  valves ;  left  cardinal  higli,  compressed,  with  a  strong 
posterior  accessory  lamella  roofing  the  apex  of  and  projecting  over  the  pit; 
laterals  small,  but  distinct  in  both  valves;  right  cardinal  feeble,  not  coalescent 
abo\e,  the  anterior  arm  superposed  upon  the  ventral  lamina,  posterior  arm 
walling  and  overhanging  the  pit.  Gills,  foot,  palpi,  and  mantle-margin  not 
iliffering  in  any  essential  particular  from  those  of  Spisida  siiiiilis  Say. 

The  siphons  are  large,  united  to  the  tips,  firmly  clothed  with  a  coarse 
epidermis  ;  siphonal  orifices  papillose ;  the  end  of  the  united  siphons  when 
the  papillose  tips  are  retracted  shuts  like  a  book  instead  of  contracting  circu- 
larly, and  the  horny  epidermis  accumulates  with  growth  on  the  flat  lateral 
portions  which  correspond  to  the  covers  of  the  book  and  forms  flattish  masses 
which  sometimes  resemble  "  horny  valves,"  as  described  by  Gonrad,  but  which 
are  a  purely  mechanical  product  not  comparable  to  the  "pallets"  of  Teredo. 
Northern  specimens  have  the  siphonal  tunic  more  rugose  and  the  siphonal 
"  valves"  less  clearly  formed  than  in  the  southern  ones.  Something  of  the 
.same  sort  can  be  observed  at  the  ends  of  the  siphons  in  Mya  truncata,  Platyo- 
diui  caiiccllatiis,  and,  doubtless,  in  other  burrowcrs  with  long  tunicated  siphons. 

The  chief  feature  in  whicii  -Tresiis  differs  from  the  Spisida  referred  to, 
a[)art  from  its  permanently  e.xscrted  siphons  and  slightly  less  open  mantle,  is 
the  great  development  of  a  thin  membrane  behind  and  extending  from  the 
siphonal  septum  towards  the  gills,  to  whicli  it  is  attached.  In  Spisida  the  edges 
of  the  gills  are  closely  adjacent  to  the  siphonal  septum  with  little  membrane 
intervening.  The  gills  in  Trcsus  are  more  coarsely  plicate  than  in  Spisida 
and  proi)ortionately  somewhat  smaller.  The  osphradial  raphe  which  bisects 
the  current  from  the  branchial  si[jhon  in  Spisida  is  less  prominent  and  more 
\ciitrally  situated  in  Trcsus.  Tn  other  respects  the  gross  anatomy  did  not 
differ  more  than  one  would  e.xpect  to  find  in  two  species  of  the  same  genus. 
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In  order  to  compare  Trcsns  with  another  group  to  which  it  has  been  jj, 

affihated,  a  speci^nen  of  Mya  tnincata  from  Bering  Sea  was  examined.  The 
difference  here  was  more  decided ;  so  far  as  general  appearances  go  the  two 
animals  looked  very  different,  but  an  analysis  of  the  differences  does  not 
reveal  an)-thing  very  striking.  The  gills  in  Mya  were  .sniouther  than  in  cither 
of  the  Mactroids,  and  their  anchorage  to  the  siphonal  septum  was  more  like 
that  of  Spisiila  than  Trcsns.  The  foot  in  Mya  is  much  reduced.  The  palpi 
are  smaller  and  much  less  adiierent  to  the  mantle ;  the  mantle  is  much  more 
closed  ventrally  and'the  gills  are  more  posterior  as  a  whole  than  in  either  of  |  .j  . 
the  Mactroids.  There  is  no  elevated  osphradiai  raphe  apjiarent  in  the  Mya. 
In  other  features  all  three  genera  seemed  pretty  much  alike. 

Through  the  kindness  of  Dr.  Nolan,  secretary  of  the  Philaiiclphia 
Academy,  I  have  received  information  showing  that  the  signature  of  the 
Academy's  Proceedings  which  contained  the  description  of  Schizotlucnis  by 
Conrad  was  published  about  the  end  of  January,  1853,  while  Gray's  Trcsns 
appeared  in  the  January  number  of  the  Annals  of  Natural  History,  which 
was  doubtless  issued  in  the  first  days  of  the  month.  Trcsns  will  therefore 
take  precedence.  The  distinction  attempted  to  be  drawn  between  Trcsns  and 
Schizothcerns  by  Conrad  in  his  Catalogue  of  JMactridie  is  without  sufficient 
basis  in  fact.  There  is  but  one  species,  which  varies  (like  Myci)  considerably 
in  form  and  proportions.  It  is  found  on  both  sides  of  the  North  Pacific  and 
fossil  in  California. 

Genus  STANDELLA  Gray,  1853. 
Type   Macira  fragilis   Gray  non    Chemnitz   =   M.  pcllucida  (Cli.)  Gniclin,    178S;    not 

Standella  H.  and  A.  Adams,  1856. 

Shell  short,  subequilateral,  thin,  compressed,  dor.sal  areas  obscufc ;  sur- 
face striated  or  vcrmiculate;  beaks  low,  adjacent;  pallial  sinus  deep;  si])lional 
gape  moderate;  ligament  not  set  off  from  the  ciiondrophore  by  a  shelly 
septum;  dental  armature  concentrated;  chondropliore  motlerate,  oblique; 
resilium  homogeneously  continuous  between  the  valves;  left  cardinal  wide, 
prominent,  with  a  very  small  posterior  accessory  lamella;  anUnior  lateral 
short,  high,  adjacent  to  the  cardinal;  [josterioi-  lateral  longer,  bnth  well  de- 
veloped and  partly  confluent  with  the  ventral  edge  of  the  hinge-iilate ;  right 
cardinal  wide,  the  posterior  arm  walling  the  pit,  the  anterior  arm  superposed 
on  the  ventral  lamina;  both  lamina;  present  before  and  behind  the  pit;  the 
posterior  sinus  in  the  right  valve  distinctly  rcjofed 
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pcllucida  was  identified  as  fragilis  by  Gray,  most  of  those  who  have  used 
the  name  Standclla  have  appHed  it  to  shells  resembling  M.  fragilis  Gmelin, 
better  known  as  M.  brasiliaiia  Lamarck.  The  ligament  in  Standclla  is  Spisu- 
loid  while  in  M.  {Macfrotoiiia)  fragilis  it  is  distinctly  Mactroid.  The  true 
Standclla  was  called  Sfissula  by  Morch,  but  it  is  not  Spisula  of  Gray.  The 
species  have  much  the  same  distribution  in  the  old  world  as  Lntraria.  None 
is  known  from  North  America,  but  a  west  African  species  is  found  on  the 
coast  of  southern  Brazil.  The  genus  is  found  in  the  French  Miocene  (Helve- 
tien  of  Pontlevoy). 

Subgenus   EASTONIA  Gray,  1853. 
Type  Mactra  nigosa  Gmelin. 

This  form  is  like  Standclla,  but  has  the  surface  radiately  striate.  The 
type  has  the  shell  less  compressed ;  the  left  cardinal  narrow,  compressed,  with 
a  very  small,  thin  accessory  posterior  lamella  (usually  lost),  and  the  anterior 
lateral  well  separated  from  the  cardinal.     Other  characters  as  in  Standclla. 

Eastonia  nicobarica  Gmelin  {cegyptiaca  Reeve  non  Chemnitz)  has  a  hinge 
like  Standclla  pcllucida.  E.  Stimpsoni  Dall,  a  species  with  finer  sculpture, 
from  the  China  Seas,  has  the  hinge  similar,  but  depauperate.  This  group  is 
l.utricola  Blainville,  ex  parte,  1825,  and  Mcropc  H.  and  A.  Adams,  1856.  The 
11      distribution  of  Eastonia  is  confined  to  the  warmer  seas  of  the  old  world. 

Genus  HETBROCARDIA   Dcshayes,  T.S54. 
Type  H.  gihbosula  (Desh.)  H.  and  A.  .^dams,  Gen.  Rec.  Moll.,  ii.,  p.  387,  1S56. 

Shell  subequilateral,  short, --with  an  arched  posterior  dorsal  slope,  and 
finely  vermiculate  surface  concentrically  .striated ;  hinge-plate  produced  be- 
hind and  excavated;  pallial  sinus  deep;  ligament  short,  external,  set  off  by 
a  shelly  lamina ;  chondrophore  moderate,  roofed  at  the  apex ;  left  cardinal 
wide,  small,  its  posterior  arm  walling  the  pit,  the  anterior  arm  short,  inclined 
dorsally,  crossing  the  root  of  a  short,  high  anterior  lateral ;  posterior  laterals 
short,  strong,  as  in  Standclla  ;  right  cardinal  wide,  posterior  arm  walling  the 
pit,  and  the  anterior  appressed  to  the  dorsal  hinge-margin  over  a  buttress 
roofing  the  anterior  sinus;  anterior  dorsal  lamina  short,  small;  the  ventral 
high  and  spur-like;  the  posterior  laminae  longer,  subequal,  rather  short. 

This  genus  bears  to  Standclla  the  relation  which  Mactra  bears  to  Spisula, 
and  is  especially  characterized  by  its  very  short,  high  anterior  ventral  lamina, 
and  the  manner  in  which  the  anterior  arms  of  the  cardinals  are  inclined 
towards  the  dorsal  shell-margin.     The  long,  excavated  backward  extension 
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of  the  hinge-plate  is  notcwoithy.  The  genus  was  named  by  Dcshaycs,  but 
defined  by  Atlams,  who  selected  the  type.  Not  having  access  to  that  species, 
the  characters  have  been  taken  from  //.  Di-iiisoniaiia  II.  Ads.  It  is  an  Indo- 
Pacific  genus. 

Subfamily   ZENATIIN^E. 

Genus  ZENATIA  Gray,  1853. 

Type  Z.  acinaccs  Quoy  and  Gaim.  (+  Z.  zchuidka  Gray). 
Mctahola  C.  Mayer,  1867  ;  same  type. 

Shell  inequilateral,  thin,  compressed,  siliquiform,  smooth,  witii  a  con- 
spicuous epidermis;  dorsal  area  obscure;  beaks  inconspicuous,  adjacent,  very 
anterior;  lunular  area  encroaching  on  the  inner  dorsal  margin,  hardly  visible 
externally;  pallial  sinus  very  deep,  gapes  conspicuous,  the  valves  hardly 
touching,  except  at  the  hinge  and  on  the  ventral  margin  ;  ligament  lanceolate, 
short,  somewhat  sunken,  not  set  off  by  any  shelly  barrier  from  the  pit ;  chon- 
drophore  oblique,  large,  posteriorly  depressed  below  the  hinge-plate,  resilium 
homogeneous  and  continuous  between  the  valves;  dental  armature  concen- 
trated ;  left  cardinal  large,  with  an  obscure  accessory  lamella  between  it  and 
the  ligament ;  a  short,  high  anterior  lateral  parallel  with  the  anterior  arm  of 
the  cardinal,  above  which  descends  the  lunular  area;  behind  the  ligament  a 
very  small,  narrow  posterior  lateral  (often  lost)  lies  adjacent  to  the  dorsal 
margin  ;  valves  below  the  cardinals  reinforced  by  an  obscure,  thickened  ray 
of  shell-substance,  l)ut  which  iloes  not  support  the  chondrophore ;  ujKin  this 
ray,  behind  the  adductors  and  below  the  ventral  sinus  of  the  cardinal,  are  the 
scars  of  the  pedal  retractors  ;  right  valve  with  the  cardinal  wide,  hardly  coalcs- 
cent  above,  with  two  very  small  posterior  but  no  anterior  lamina- ;  both  the 
cardinals  are  wholly  exterior  to  the  pit. 

The  species  of  this  genus  are  confined  to  New  Zealand.  The  above 
description  is  Udcen  from  Z.  Dcs/iayt'sii  Reeve  {Lii/ruria  solcnoidis  Dcsh.  non 
Lam.  +  L.  acinaccs  Rve.  non  Quoy  and  Gaimard).  The  type  of  the  genus 
(Z.  acinaccs  Quoy  and  (iaim.,  1.S34  |-  Z.  zelaiidica  Gray,  1837  -f  L. 
Cumingiana  Desh.,  1854)  differs  from  Z.  Dcsliaycsii  by  the  total  absence  of 
lateral  teeth  or  laminae,  but  these  are  so  feeble  when  present,  even  in  the 
large  Z.  Dcsliaycsii,  that  it  would  seem  inadvisable  to  divide  the  genus,  even 
sectionally,  on  that  account.  The  limular  area  is  obsolete  in  Z.  acinaccs. 
The  siphons  are  naked  and  wholly  united,  the  gills  continuous,  and  the 
mantle  edges  united  behind  the  foot  in  this  genus. 
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Genus  RESANIA   Gray,  Jan.,   1S53. 
Type  R./aiuto/a/a  Gray   r   I'mii^anr/Za  {Tay/ori)  Gray,  June,  1853   (   Myoiiiai/ra  C.  Mayer, 
1867  -p  Laminaria  C.  JNIayci-,  1867. 

Shell  inequilateral,  thin,  compressed,  lanceolate,  smooth,  with  a  conspicu- 
ous epidermis;  dorsal  areas  obscure;  beaks  very  low,  adjacent,  somewhat 
posterior;  pallial  sinus  short,  broad,  shapes  conspicuous;  ligament  small,  short, 
lanceolate,  not  set  off  from  the  pit  by  a  shelly  ridge ;  chondrophore  large, 
oblique,  posteriorly  depressed  below  the  hinge-plate  and  resting  on  a  radial 
thickened  rib,  which  extends  from  the  beaks  towards  the  base  behind  the 
posterior  adductor;  a  second  rib  of  the  same  sort  reinforces  the  valve  behind 
the  anterior  adductor ;  resilium  homogeneous,  dental  armature  concentrated; 
left  cardinal  strong,  prominent,  petaloid,  with  a  thin  posterior  accessory  lamella, 
wiiich,  with  posterior  arm  of  the  tooth,  projects  slightly  over  the  pit ;  a  short, 
thip,  well-elevated  lateral  tooth  on  each  side  of  the  beak ;  a  small  but  deep 
lunular  inflection  of  the  anterior  dorsal  margin ;  right  cardinal  low,  wide,  the 
anterior  arm  superposed  on  the  ventral  lamina  ;  the  anterior  dorsal  lamina  very 
small  between  the  arm  of  the  cardinal  and  the  lunular  inflection ;  posterior 
arm  of  the  cardinal  projecting  a  little  over  the  pit ;  the  posterior  laminae  small 
but  distinct.  The  gills  are  discontinuous  on  one  side,  and  the  whole  mantle 
edge  free  between  the  adductors.  A  single  species  is  known  from  New 
Zealand. 

Genus  DABINA  Gray,  1.S53. 
1)  pc  D.  solcnoidi-s  King  (not  Lutraria  solenoides  Lam.)  +  D.  Kiiii^ii  Fischer. 

Shell  inequilateral,  thin,  siliquiform,  smooth,  with  a  conspicuous  epidermis; 
dorsal  areas  not  differentiated  ;  beaks  posterior,  adjacent,  inconspicuous  ;  pallial 
sinus  deep;  shell  gaping  at  both  ends;  ligament  lanceolate,  very  short  and 
narrow  but  deep,  not  separated  from  the  pit  by  any  lamina ;  chondrophore 
large,  nearly  vertical,  depressed  below  the  hinge-plate,  and  resting  on  a 
thickened,  obscurely  ray-like  portion  of  the  valve;  resilium  composed  of  two 
lateral  horny  parts,  adherent  to  a  medial  calcified  layer,  which  separates  them 
like  an  ossiculum  ;  dental  armature  feeble,  concentrated  ;  left  cardinal  petaloid, 
small ;  the  posterior  arm  projecting  entirely  across  the  upper  part  of  the  pit, 
attended  by  a  posterior  accessory  lamella,  nearly  of  equal  size,  which  over- 
hangs the  hinder  border  of  the  i)it ;  anterior  arm  of  the  left  cardinal  larger, 
walling  the  anterior  border  of  the  pit ;  a  low,  obscure  lateral  tooth  on  each 
side  of  the  beak  in  this  valve ;  right  cardinal  obscure,  the  anterior  arm  coal- 
cs.  cut  with  tJic  anterior  ventral  lamina,  the   posterior  excessively  thin   and 
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fragile,  overhanging  the  pit  almost  in  the  plane  of  the  valve  margins,  floor- 
like ;  there  are  two  short  but  distinct,  low  posterior  lamin?e  but  no  anterior 
dorsal  lamina  ;  the  scar  of  the  retractor  of  the  foot  nearly  marginal  behind  the 
adductor. 

One  recent  species,  the  type,  is  known  from  the  Straits  of  Magellan 
(Gregory  Bay,  U.  S.  Fish  Com.),  and  another  has  been  reported  from  the 
Straits  of  Fuca  {D.  dcdivis  Cpr.) ;  but  the  latter  may  be  a  Patagonian  speci- 
men with  erroneous  locality. 

The  genera  Cardilia  and  A>iati)iclla  I  have  not  had  a  sufficient  opportu- 
nity of  studying.  Their  pertinence  to  this  fanilK'  is,  to  say  the  least,  not  yet 
assured.  The  former  I  have  not  examined.  The  following  notes  were  taken 
from  AnatincUa  dilatala  Rvc.  It  should  be  mentioned  that  while  H.  and  A. 
Adams  correctly  figure  the  hinge  of  this  genus,  their  description  of  it  as  con- 
taining "two  small  teeth  on  each  side  in  the  right  vaK'e"  is  erroneous. 

?  Subfamily   ANATINELLIN.flE. 
Genus   ANATINELLA    S()werby,iH34. 

Shell  thin,  porcellanous,  finely  radiated  externally,  with  low  adjacent 
beaks,  posterior  gape  well  marked  ;  chondrophorc  large,  narrow,  projecting 
obliquely  backward;  resilium  large,  narrow,  with  calcareous  median  layer; 
ligament  short,  sunken,  submarginal,  strong  ;  left  cardinal  narrow,  the  poste- 
rior arm  wider  below,  long,  strong,  with  a  low  accessory  lamella  between  it 
and  the  margin  of  the  pit;  anterior  arm  short;  right  cardinal  short,  small, 
distinctly  deltoid,  with  long,  high  accessory  lamina  walling  the  pit ;  lateral 
teeth  entirely  absent ;  pallial  line  somewhat  irregular,  but  without  any  sinus. 

It  is  somewhat  doubtful  whether  there  is  more  than  one  species  of 
AnatincUa, — the  A.  nicoharica  Gmelin  or  SibbahUi  Sowerby.  The  nominal 
species  are  Indo-Pacific  in  distribution,  (iray,  in  1S53,  erected  a  faun'iy  on 
this  problematical  shell.  It  has  a  good  deal  I  he  asjjcct  of  Tiii^oiiia,  but  the 
hinges  are  not  comparable. 

There  are  some  curious  parallelisms  in  the  characters  of  the  different 
groups  above  mentioned.  They  cannot  all  be  tabulated  in  one  scheme,  but 
offer  some  points  worthy  of  investigation. 

The  order  of  modification,  theoretically,  after  the  submergence  and 
division  of  the  original  ligament  into  ligament  and  resilium,  should  have 
followed  two  lines,  one  in  which  the  parts,  though  separated,  are  not  walled 
apart  by  a  shelly  septum  and  the  process  of  modification  is  still  left  unlimited 
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in  its  possibilities  ;  and  the  other  where  the  separation,  being  complete,  is 
made  final  by  the  development  of  a  septum.  In  accordance  with  this  hypoth- 
esis we  find  the  oldest  fossil  Mactridce  spisuloid  and  even  without  a  base  of 
attachment  for  the  ligament  proper ;  later  this  base  is  supplied  and  certain  forms 
took  on  the  Mactroid  type.  Ptcropsis  is  the  earliest  known  genus  of  its  sub- 
family and  is  spisuloid,  while  the  recent  Ra'eta  is  Mactroid.  The  older  Fm- 
traria  and  the  newer  Trcsus,  the  older  StandcUa  and  newer  Hctcrocardia,  offer 
parallel  cases.  The  Zciiaiiiiice  appear  to  be  a  relatively  modern  tyjic  and  they 
are  all  spisuloid,  as  is  Aiiatinclla.  In  each  case  the  Mactroid  features  belong 
to  the  modern  or  later  stage  of  each  group  when  they  are  present  at  all,  some 
groups  not  having  yet  acquired  the  requisite  equilibrium.  The  Mesozoic  forms 
so  far  known  have  the  Cyndyopliora  hinge,  the  Eocene  ones  in  America  are 
spisuloid ;  total  submergence  in  Midinia  and  Raitgia  (derivatives  from  the 
spisuloid  type)  comes  later  on  in  the  Miocene,  while  none  of  the  aberrant 
latest  developments  has  reached  a  Mactroid  stage.  Tiiese  features  may  be 
tabulated  as  follows : 


SpisuLoin. 

r  .Spisula. 

Spisula. 

Hemimartra. 

Cymbophora. 

Schizodesma, 

Lcptospisula. 


SUBMERCED. 

Mulinia. 
Ranijia. 

Kangianclla. 

Mioraniria. 


MALTRdll). 

Mactia. 

Mactrodemia 
Mactrotoma. 
Ccelomactra. 
lMa(  trella. 


I'lcropsidiiuf 


Pleropsis. 


Labiosa. 
Racta. 
Rnctclla. 


\ 
•      "1 

Liitnuia. 

.nliariiiiio    . 

.Standclla. 

Eastoiiia 

f 

Zenatia. 

/cIl.UillKI         . 

Resania. 

i 

Darina. 

\natinel1in;u     . 

) 

Anatinclla. 

Trcsus. 
Hclcrocaidia. 
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Subfamily    MACTRINiE. 

Gcmis   MACTRA    (I,.)  I.aiiKirck. 

T\-pical  Madras,  as  might  be  expected  from  their  position  in  the  line  of 
evolution,  arc  relatively  modern  and  are  not  yet  known  in  America  from 
earlier  than  Oligoccnc  rocks.  Only  one  small  recent  species  is  known  from 
the  Atlantic  coast,  while  in  the  old  wt)rld  the  gioiip  is  numerously  represented 
in  the  recent  fauna. 

Mactra  chipolana  n.  s. 
I'l.ATE  27,  Figure  19. 

Oligocene  of  the  Chipola  beds,  Calhoun  County,  Florida ;  Burns. 

Shell  rather  thin,  subovate,  compressed,  sculptured  chiefly  by  lines  of 
growth  which  are  emphasized  at  short  intervals  by  being  slightly  elevated ; 
judging  from  recent  shells,  these  lines  in  life  bore  fringes  of  epidermis;  dorsal 
areas  narrow,  elongate,  the  anterior  obscurely  impressed,  the  posterior  convex 
with  the  inner  margin  depressed,  the  outer  margin  marked  by  a  slightly 
elevated  line,  parallel  to  and  outside  of  which  at  a  short  distance  runs  another 
which  extends  from  the  umbo  to  the  posterior  ventral  margin,  much  as  in 
Mactrotoma :  interior  rather  smooth,  the  pallial  sinus  wide,  roundetl,  and 
extending  forward  nearly  to  a  vertical  line  from  the  beaks ;  hinge  normal,  the 
septum  below  the  ligament  inconspicuous,  the  laterals  short  ami  smooth,  the 
left  cardinal  well  developed,  prominent ;  the  accessory  lamella  thin  and  usually 
lost;  the  chondrophore  not  prominent,  with  slightly  raised  edges  and  a  small 
apical  roof,  over  which  the  ligament  was  sagittate.  Lon.  of  a  well-grown 
specimen  about  45,  alt.  35,  semidiam.  12  mm. 

Only  fragments  of  the  left  valve  of  four  individuals  were  olitainetl.  The 
measurements  are,  therefore,  only  approximate.  The  shell  represents  the  first 
step  of  transition  from  the  Spisula  to  the  Mactra  stage,  and  is,  therefore,  inter- 
mediate in  its  characters  between  Spisula  and  Marholi^iiin, 

Mactra  clathrodon  Lea. 
Maiira  clathroiion  I.  Lea,  Conlr.  lo(,col.,  p.  212,  pi.  6,  (ij;.  223,  1833. 

St.  Mary's  City,  Maryland,  I'inch  ;  in  the  Chesa[)eake  Miocene. 

This  small  species,  from  an  examination  of  Mr.  Lea's  types,  appears  tol 
be  a  Mactra  and  not  the  young  of  any  of  the  Miocene  Spisulas  or  the  SX 
modicclla  in  particular,  to  which  Conrad  referred  it.  ( )f  the  known  St.  Mary'sl 
species  it  could  only  be  the  young  of  S.  pondcrosa  Conrail,  from  which, it  isl 
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leparated  by  a  delicate  but  distinct  lamella  walling  off  the  ligament  from  the 
)it.  M.  (ilabuniifHsis  "  Lea,"  which  Conrad  referred  at  one  time  to  S.  moiUcella 
ind  another  to  his  M.  pnc/oiiiis,  appears  nowhere  in  Dr.  Lea's  writings,  and 
here  seems  to  be  no  evidence  that  such  a  name  was  ever  proposed  by  him. 

Subgenus  MACTROTOMA  Dall. 

Section  Afio-ODiac/ra  Dall. 

Mactra  (Mactrotoma)  cymata  n.  s. 

F'l.ATE  ^;^,   FlOURF.   2-;. 

Oligocene  marl  of  Oak  Grove,  Florida;  Burns. 

Shell  small,  thin,  with  prominent  undulated  beaks;  subequilatcral, 
ounded  in  front,  rather  pointed  behind,  the  base  moderately  arcuate;  sur- 
ace  sculptured  with  fine  incremental  lines,  the  umbones  with  ten  or  more 
listinct  concentric  ripples ;  the  posterior  slope  moderately  angulated  or 
arinate  anteriorly;  pallial  sinus  rather  short,  rounded.  Lon.  31.5,  alt.  20, 
liam.  10  mm. 

This  species  much  resembles  the  Pliocene  M.  unditla,  and  differs  from  it 
hiclly  in  being  smaller,  more  triangular,  and  more  pointed  behind. 

Mactra  (Mactrotoma)  undula  n.  s. 
Plate  2S,  Figure  12. 

Pliocene  of  Darlington,  South  Carolina,  Burns;  of  the  Caloo.sahatchic 
liver  and  Shell  Creek,  Florida,  Dall  and  Willcox. 

Shell  small,  moderately  thick,  ovate-oblong,  externally  nearly  smooth  or 
narked  with  feeble  concentric  lines  of  growth  and,  near  the  ventral  edge,  with 
ine,  somewhat  irregular  wrinkles;  beaks  small,  adjacent,  not  prominent,  con- 
entrically  undulated  with  rounded  ripples,  becoming  rapidly  obsolete  but 
'arj-ing  in  strength  in  different  individuals ;  dorsal  areas  smoother,  impressed, 
ong  and  narrow,  with  a  single  narrow,  slightly  elevated  line  extending  from 
he  beak  to  the  posterior  ventral  margin  in  each  valve;  posterior  extreme 
isually  rounded,  more  slender  than  the  anterior,  or  slightly  rostrate ;  anterior 
;nd  somewhat  shorter  than  the  posterior,  rounding  into  the  arcuate  base ; 
lallial  sinus. rounded  in  front,  not  quite  reaching  the  vertical  from  the  beaks; 
nuscular  impressions  large ;  hinge  well  developed,  normal  to  the  subgenus. 
-on.  42,  alt.  26,  diam.  14  mm. 

This  interesting  species  is  closely  allied  to  the  recent  M.  califoniica  Con- 
ad  of  the  Californian   coast,  and   is   one  of  the   rather  numerous   instances 
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where  forms  now  living  in  the  Pacific  and  formerly  common  to  both  coasts 
have  become  extinct  in  the  Mexican  Gulf  and  Antillcan  region.  "  Mactriiiula" 
viaccsccns  Giippy,  from  his  types  found  in  the  Manzanilla  Eocene  beds  of 
Trinidad,  is  also  a  Micnniiactra  and  related  to  the  present  species,  but  more 
strongly  undulated. 

Section  MactrotODia  s.  s. 
Mactra  (Mactrotoma)  fragilis  Gmelin.  \ 

Pi^TE  27,  Figures  1,4,  S,  18. 
^^actra  fragilis  Gmelin  (after  Chemnitz),  Syst.  Nat.,  p.  3261,  No.  22,  1792. 
M.  bnxsiliana  Lam.,  An.  s.  Vert.,  v.,  p.  478,  iSiS. 
;)/.  oblonga  Say,  Journ.  Acad.  N.  Sci.  I'liila.,  ii.,  p.  310,  1S22. 
M.  anseriiia  Guppy,  Ann.  Mag.  N.  Hist.,  .\v.,  1875,  p.  50,  pi.  \ii.,  fig.  i. 

Pliocene  of  the  Caloosahatchie  beds,  Dall  and  Willcox ;  Post  Pliocene  of 
Simmons  Bluff,  South  Carolina,  Burns ;  living  from  Cape  Hatteras,  North 
Carolina,  to  Rio  Janeiro,  Brazil,  and  prob.ibly  on  the  west  African  coast,  in 
moderate  depths  of  water. 

This  species,  the  type  of  the  subgenus,  is  widely  distributed  and  repre- 
sented in  eastern  seas  by  very  similar  though  generally  smaller  .species.  It 
was  erroneously  referred  to  the  Nicobar  Islands  by  Chemnitz,  but  his  figure 
enables  us  to  correctly  identify  his  species  with  the  American  shell.  It  is  the 
M.  dcalbata  Pult,  1803;  the  oblongata  of  Ravenel,  1834;  the  bilincala  (C.  B. 
Ad.  MS.)  of  Reeve,  1854,  and  probably  the  ovaliiia  of  Lamarck,  the  siliciila 
and  the  avibigua  of  Weinkauff.  Owing  to  the  fragility  of  the  shell,  large 
specimens  are  usually  broken  before  being  thrown  up  on  the  beach,  and  cabi- 
net specimens  are  apt  to  be  small.  The  fossil  specimens  sometimes  attain  a 
length  of  eleven  or  twelve  centimetres,  which  is  larger  than  any  of  the  recent 
shells  I  have  been  able  to  examine,  but  the  differences,  which  I  was  ,it  fust 
inclined  to  think  were  varietal,  on  the  examination  of  a  large  series  of  the 
recent  shells  proved  to  be  fully  within  the  range  of  individual  variation  in  llu- 
species.  The  Spisula  fragilis  of  Gray  in  his  review  of  the  Maclntiic  of  1S38 
is  not  this  species,  but  a  Standella  from  the  Kast  Indies. 

Mactrotoma  fragilis  is  represcntcil  in  the  Pacific  coast  fauna  by  the  M. 
nasiita  of  Gould,  a  distinct  but  allied  .species  which  was  rcferrcil  to  by  Car- 
penter under  the  name  oi  fragilis. 

Mactra  (Mactrotoma)  Willcoxii  n.  s. 
Plate  28,  Figures  10,  11. 
Pliocene  of  the  Myakka  River,  Florida ;  Willcox. 
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Shell  small,  solid,  inequilateral,  subovate,  externally  marked  by  lines  of 
growth  and  fine,  slightly  oblique,  irregular  wrinkles ;  the  fossil  shows  distinct 
traces  of  radial  bands  of  color;  anterior  end  shorter,  rounded,  the  dorsal  area 
faintly  impressed  ;  posterior  end  longer,  somewliat  recurved,  the  dorsal  area 
narrow,  excavalctl,  elongated,  bortleretl  by  a  broad,  impressed  fasciole  bounded 
on  each  side  by  an  elevated  line,  and  extending  backward  from  the  umbo ; 
base  of  the  shell  markedly  arcuate;  valves  rather  convex;  the  pallial  sinus 
broad,  rounded,  not  reaching  the  middle  of  the  valve  ;  hinge  normal,  the 
ventral  bortler  ol  the  clu)ndro|)hore  projecting,  the  teeth  short  and  strong; 
the  dentate  ajjpearance  caused  by  the  fusion  of  the  anterior  arm  of  the  car- 
dinal teeth  with  the  ventral  lamina  is  very  marked.  Lon.  44.5,  alt.  30,  diam. 
17  mm.     The  posterior  end  has  a  pronounced  gape. 

A  single  specimen  of  this  well-marked  species  was  found  among  the 
fossils  presented  b\'  Mr.  Willcox  to  the  National  Museum.  It  is  heavier, 
more  inequilateral,  anil  more  aicuate  than  specimens  of  M.  fragilis  of  the 
same  length. 

Subgenus  MACTRELLA  Gray. 

Mactra  i,Mactrella  ?)  darienensis  n.  s. 

Shell  small,  short,  inflated,  trigonal,  thin,  with  very  high  and  prominent 
beaks;  surface  smooth  or  minutely  undulated,  angulated  posteriorly  by  the 
line  bounding  the  dorsal  area ;  anterior  dorsal  area  impressed,  with  the  (.lorsal 
shell  margin  reflected  upward ;  both  the  anterior  and  posterior  areas  are 
broad,  and  distinctly,  regularly,  sharply,  concentrically  grooved;  posterior  end 
shprter  than  the  anterior,  obtusely  angular  below;  anterior  end  produced 
and  rounded,  depressed  above.     Lon.  22,  alt.  18,  semidiam.  5.5  mm. 

This  species  is  rcpresentcil  by  a  right  valve,  partially  lost  from  the  cast, 
in  a  graj'ish  marly  rock,  which  does  not  disclose  the  hinge,  and  therefore 
it  cannot  be  positively  stated  to  be  a  AJactrclla,  but  the  form  of  the  shell  and 
ail  the  attendant  circumstances  leave  little  doubt  in  nn-  mind  that  it  is  cor- 
rectly placed  in  that  group. 

It  is  found  with  Titrritclla  gatuiicitsis,  Cytlicrca  daiicita  Conr.,  antl   Gly[>- 

tostyla  paiimiifiisis   Dall,  in   the   Eocene   Gatun    beds,  corresponding   to   the 

Claibornian,  at  Vamo.s-vamos  Station  on  the  line  of  the  Panama  Canal,  I.sthmus 

of  Darien. 

Genus  SPISUL.A  Gi..\. 

vA;  Gray,  Mag.  Nat.  Hist.,  i.,  N.  S.,  p.  372,  1838. 
.',.,-///,'  I'hil,  nnii  Miirch  ;   S/>i';ii/,i  fi.m  Miiirh,  rind  S/,isii/uia  l-'i^dicr,   1SS7. 
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This  group  being  anterior  on  the  line  of  evolution  to  the  typical  Mactroids 
is  much  better  represented  in  the  fossil  state,  and,  in  the  form  of  its  subgenus, 
Cymbopliora  Gabb,  recedes  to  the  middle  of  the  Cretaceous  at  least.  With 
these  older  forms  we  are  not  at  present  concerned,  but  it  may  be  useful  to 
refer  to  a  group  of  small  Eocene  species  which  were  among  the  first  to  be 
described  of  American  fossil  species.  Omitting  Mactra  cequorca  and  rcctiiutc- 
ai'ts,  which  seem  to  belong  in  the  Mcsodesmatidce,  the  following  species  were 
described  at  an  early  date  from  the  Claibornian.  M.  parilis  Conr.  (+  pygmcea 
Lea),  M.  decisa,  s.nd  prcetcitids  Conr.,  all  of  which  belong  to  the  genus  Spisida, 
and  even  to  its  typical  section,  as  I  have  determined  by  an  examination  of  tlic 
type  specimens.  In  other  Eocene  beds  are  Spisnla  albintpiana  Harris  from 
White  Bluff,  Arkansas ;  Spisnla  viississippicnsis  Conr.  and  6".  funcrata  Conr. 
from  Vicksburg,  Mississippi,  a  variety  of  the  latter  having  been  named  in- 
cquilateralis  by  O.  Meyer.  There  is  another  form  which  differs  barely,  if  at 
all,  from  funerata,  in  the  Jacksonian.  M.  dcntaia  Lea  was  founded  on  the 
hinge-plate  of  Ptcropsis  papyria  Conr.  of  the  Claibornian. 

In  the  Miocene  we  find  a  more  numerous  and  richer  development  of  the 
genus. 

Subgenus   HEMIMACTRA  Swainson. 

This  comprises  a  group  of  species  which  differ  from  the  typical  Spisnla  in 
being  thinner,  usually  larger  and  more  elongated,  and  agree  with  it  in  having 
the  lateral  laminae  cross-striated,  while  in  the  section  JMactroincris  Conrad 
they  are  smooth,  though  this  character  is  not  one  to  which  I  attach  any  great 
importance. 

The  following  species  have  smooth  lamina;,  and  the  large  recent  S.  oz>alts 
Gould  also  retains  this  character. 

Seclinn  Maitroiiuris  Conrad, 
Spisula  (Hemimactra)  dodona  n.  ^. 
Plate  27,  Ficukk.s  7,  13,  25. 
Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  I'lurida  ;  Burns. 
Shell  of  moderate  size,  compressed,  subtriangular,  arcuate,  nearly  smooth 
or  with  fine  incremental  lines,  subequilateral;  the  anterior  side  a  trifle  shorter, 
anterior  slope  impressed,  slightly  concave,  anterior  end  rounded;  base  arcuate; 
posterior  slope  convex,  mesially  impressed,  bounded  by  a  slender,  elevated 
line,  with  the  intervening  area  minutely  wrinkled ;  pallial  sinus  rounded,  ex- 
tending in  front  of  the  vertical  of  the  beaks ;  hinge  concentrateil,  the  anterior 
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arm  of  the  ritjlit  cardinal   in   line  with  the  ventral  lamina,  both  very  short. 
Lon.  50,  alt.  34,  diam.  15  mm. 

Thi.s  spccie.s  is  perhaps  as  near  5'.  dcliuubis  as  any  other,  but  is  smaller 
and  more  compressed.     The  lamiiKu  are  quite  short  and  not  striated. 

Spisula   (Hemimactra)   delumbis  Conrad. 

Plate  27,  Figure  26. 

Mac/ra  di-liiiiihis  Conr.,   Fos.  Sh.,  p.   26,  pi.    11,    1832;  'I'ert.   Fos.,  p.  27,  pi.   15,  fi.T.   i, 

1S38;  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  572,  1863. 
Maclra  'cnrginiuna  Conr.,  Am.  Journ.  Conch.,  iii.,  pp.  1S8,  269,  pi.  22,  tig.  4,  1867. 

Chesapeake  Miocene  of  the  James  River,  Virginia,  at  Smithfield  and 
Suffolk  ;  of  the  York  River,  at  Yorktown,  Virginia,  and  in  Maryland,  at  St. 
Mary's  City  ;  Burns  and  Harris. 

This  fine  species  was  early  described  by  Comad,  who,  man\-  years  after, 
obtaining  specimens  of  .S".  viarylandica,  perpetratetl  one  of  his  characteristic 
blunders  by  re-describing  the  old  species  and  leaving,'  the  new  one  still  name- 
less, his  intention,  of  course,  being  to  do  just  the  reverse. 

Spisula   (Heminiactra)   marylandica  n.  s. 
Plate  28,  Figure  5. 

Chesapeake  Miocene  of  Jones's  Wharf,  Patuxent  River,  Maryland,  of 
St.  Mary's  River,  Maryland,  Burns ;  and  of  Walton  County,  Florida,  L.  C. 
Johnson. 

Shell  large,  subovate,  thin,  inflated,  with  a  nearly  smooth  surface,  marked 
chiefly  by  incremental  and  obsolete  radiating  lines;  beaks  high,  subcentral, 
adjacent ;  anterior  end  excavated  above,  rounded  in  front,  posterior  sloping  to 
a  bluntly  pointed  end  behind  ;  anterior  dorsal  area  rather  smooth  and  deeply 
impressed ;  posterior  area  somewhat  depressed,  striated,  flexuous,  with  three 
obscure,  elevated  lines,  extending  from  the  umbo  to  the  margin  outside  of  the 
area  ;  base  arcuate  ;  pallial  sinus  rather  narrow,  extending  nearly  to  the  middle 
of  the  shell,  bluntly  pointed  in  front;  hinge  strong,  with  a  large  oblique  chon- 
drophore,  very  short,  smooth  lateral  lamina;,  and  the  anterior  arm  of  the  right 
cardinal  tooth  coalescent  with  the  ventral  lamina.  Lon.  90,  alt.  67,  diam. 
40  mm. 

This  fine  .species  is  at  once  differentiated  from  S.  delumbis  by  its  more 
equilateral  and  inflatetl  shell,  and  by  having  insteati  of  only  one  three  elevated 
lines  radiating  backward  from  the  beak. 
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Spisula  (Hemimactra)  duplinensis  n.  s. 
Plate  30,  Figure  i. 

Cliesapeake  Miocene  of  Duplin  County,  Norlli  Carolina;  Willcox. 

Shell  subovate,  thin,  moderately  inflated,  beaks  siibcentral,  not  prominent, 
adjacent;  surface  sniooth,  except  for  incremental  lines,  which  are  most  promi- 
nent towards  the  ends ;  the  middle  uf  the  vaKe  is  more  or  less  polished, 
anterior  end  somewhat  shorter  than  the  posterior,  both  moderately  rounded ; 
dorsal  slope  nearly  equal  on  both  sides  of  the  beak  ;  dorsal  areas  obscure, 
the  posterior  smoother  and  more  impressed;  hini;e  much  as  in  5.  marylaitdica, 
but  the  pit  larger  and  with  a  more  projecting  ventral  margin;  pallial  sinus 
reaching  forward  more  than  half  the  length  of  the  shell,  pointed  in  front ; 
basal  margin  curved  but  not  arcuate.     Lon.  58,  alt.  42,  diam.  22  mm. 

This  species  at  first  sight  looks  very  close  to  .S.  inaijlandica,  but  has  a 
longer  pallial  sinus,  less  prominent  beaks,  more  equal  dorsal  slopes,  and  less 
arcuate  basal  margin.  The  lateral  lamina:  are  finely  granulated,  and  not 
striated,  which  separates  it  at  once  from  the  swiilis  group,  and  the  propor- 
tions are  quite  different  from  those  of  the  young  J?,  polynynia  Stm..  of  the 
same  size.  It  is  probably  the  shell  referred  to  .S".  similis  Say  by  Tuomcy  and 
Holmes  (Pleioc.  Fos.,  p.  97,  pi.  23,  fig.  8)  and  Emmons. 

Spisula  (Hemimactra)  ctirtidens  n.  s. 
Plate  27,  Figures  2,  24. 

Chesapeake  Miocene  of  Burch,  on  the  Patuxcnt,  and  near  Easton,  on  the 
Choptank  River,  Maryland;  of  Magnolia,  Du]jlin  County,  North  Carolina; 
Burns. 

Shell  large,  not  heavy,  subtrigonal,  with  low,  narrow,  rather  pointed 
beaks,  the  anterior  being  markedly  longer  than  the  pcislcrior  end;  suiface 
smooth  or  .striated  by  incremental  lines,  and  near  the  base  by  fine,  obscure, 
irregular  longitudinal  wrinkles;  valves  moderated,  inflated;  anterior  end  pro- 
duced, depressed  above,  rounded  in  front;  posterior  end  short,  flattened  in 
front  of  the  beaks,  posterior  dorsal  area  impressed  and  bounded  by  a  rounded 
ridge  which  extends  from  the  Ijcak  to  the  margin  ;  anterior  dorsal  area  im- 
pressed, with  a  somewhat  fle.xuous  surface ;  hinge  with  a  large  but  not  pro- 
jecting chondrophore;  in  the  right  valve  the  dorsal  lamina;  are  very  short 
and  smooth,  the  cardinal  tooth  quite  compressed.  Lon.  (of  young  shell)  22, 
alt.  17,  diam.  about  9  mm.;  but  judging  from  the  fragments  found,  the  .s])ccies 
reaches  when  adult  a  height  and  length  of  90  mm. 
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This  fine  Spisula  is  sharply  distinguished  from  any  other  American 
species  by  its  high  and  triangular  form,  short,  excavated  hinge-plate,  and  the 
inequilaterality  of  the  shell. 

Spisula  (Hemimactra  ?)  magnoliana  n.  s. 
Plate  27,  Kicuric  29. 

Chesapeake  Miocene  of  Magnolia,  Duplin  County,  North  Carolina; 
Burns. 

Shell  small,  equilateral,  somewhat  compressed,  with  small,  little-elevated, 
l)ointed,  adjacent  beaks ;  surface  smooth  except  for  lines  of  growth  and  a 
feeble  angulation  extending  backward  from  the  umbo  to  the  lower  posterior 
margin ;  ends  nearly  equally  rounded,  the  posterior  slightly  more  pointeti, 
the  base  moderately  and  evenly  curved;  pallial  sinus  small,  angular,  very 
short;  hinge  normal,  feeble,  with  short  granulose  laterals.  Lon.  17,  alt.  10, 
diam.  7  mm. 

A  single  lelt  \alve  was  obtained  by  J5urns,  which  much  resembles  a  Mit- 
liiiia  except  in  the  character  of  the  ligamentary  attachment.  It  differs  from 
the  other  species  of  the  formation  by  its  roundetl  ends  and  subcylindric  form. 

Spisula   (Hemimactra)   subponderosa  Orbigny. 
Pl.\te  27,  Figures  3,  16. 
Mactra  pondcrosa  Coiir.,  Jouni.  Acad.  Nat.  Sci.  Phila.,  vi.,  p.  22S,   1830  ;   iMedial  Tcrt., 
p.  25,   pi.    14,   fig.   I,    183S  ;   not  of  Kithwakl,   Nat.   Skizzc   von   Lith.,   j).  207,   1830, 
nor  of  Philippi. 
Mactra  subponderosa  Orb.,  Prodr.  Pal.,  iii.,  |).   100. 
Mactrodcsina ponderosa  Conr.,  Am.  Journ.  Concli.,  iv.,  p.  247,   1S69. 

Chesapeake  Miocene  of  St.  Mary's,  Maryland;  Burns. 

This  fine  shell  differs  from  the  typical  Mactromeris  of  Conrad  only  in  its 
shorter  and  more  inflated  shell  and  thicker  valves,  features  which  can  hardly 
be  claimed  to  have  more  than  a  specific  value.  If  S.  inarylandica  had  a  thick 
shell  it  would  closely  resemble  the  present  species.  But  Mactroiiicris  differs 
only  from  Hemimactra  in  having  the  laterals  smooth  or  granular  without  cross- 
striation,  and  very  little  study  will  convince  anyone  that  this  character  has 
very  slight  systematic  value.  Conrad's  name  having  been  used  previously  by 
Eichwald,  Orbigny  substituted  for  it  in  the  same  year  the  term  subponderosa, 
which  should  be  adopted  under  the  rule  that  such  rectifications  are  not  to  be 
disturbed  by  subsequent  generic  references  of  the  species  to  which  they  refer. 
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Other  species  of  Spisitla  in  the  Miocene  of  the  eastern  United  States 
(chiefly  Hemviiactrd)  are  S.  confragosa  Conrad  (^  Mcsodcsma  confragosa  Conr., 
Am.  Journ.  Sci.,  xxiii.,  p.  340,  July,  1833;  +  Mactra  fragosa  Conr.,  Medial 
Tert.,  p.  26,  pi.  14,  fig.  2,  1838;  +  Mactra  incrassata  Conr.,  Medial  Tert.,  p. 
24,  pi.  13,  fig.  2,  1838;  +  Mcsodcsma  coiifra^i^a  Conr.,  Proc.  Acad.  Nat.  Sci., 
1862,  p.  574,  1863)  from  Maryland,  Virginia,  and  North  Carolina;  5.  [Mac- 
iromcris)  sithparilis  Conr.,  1 841,  from  Wilmington,  North  Carolina;  .b".  inodi- 
cclla  Conr.,  1833,  York  River,  Virginia;  this  last  is  not  the  same  as  Mactra 
clatlirodonta  Lea,  as  supposed  by  Conrad;  5".  siiliciincata  Conr.,  1838,  Mary- 
land; and  i".  medialis  Conr.,  1863,  which  is  probably  from  North  Carolina, 
though  the  provenance  of  the  types  is  not  precisely  known. 

Section  Hciniiiiactni  s.  s. 
Spisula  (Hemimactra)  densa  n.  s. 
Plate  27,  Fiuurf.  22. 
Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida ;  Biu-ns. 
Shell  small,  solid,  smooth,  or  concentrically  scuptured,  with   fine  incre- 
mental lines,  and  sometimes  obscure  radial  striae  near  the  margin ;    subtri- 
angular,   subequilateral ;    beaks    small    and    low,    hinge    strong,    the    lamina: 
sharply  cross-striated;  pallial  sinus  rountletl,  small,  and  very  short;  Ion.  14, 
alt.  9.5,  diam.  6  mm. 

This  solid  little  species  is  stronger  and  larger  than  the  majority  of  the 
Eocene  forms,  and  has  the  aspect  of  a  Midiiiia.  Its  height  is  less  than  in  the 
allied  Miocene  types  of  about  the  same  size,  and  its  ends  are  more  pointed. 

Genus  MULINIA  Gray. 
This  form  presents  the  last  term  in  the  submergence  of  the  ligament, 
and  does  not  appear  in  the  older  Tertiary  or  even  in  the  Oligocene,  Init  in 
the  Miocene  and  subsequently  it  has  attained  a  profuse  development.  The 
student  should  bear  in  mind  that  much  variation  of  outline  exists  within 
specific  limits  in  this  genus  and  a  new  species  should  be  founded  in  general 
on  a  large  number  of  specimens,  otherwise  the  estimate  of  its  characters  is 
sure  to  be  defective. 

Mulinia  congesta  Conrad. 
Mactra  congesta  Conr.,  Am.  Journ.   Sci.,    xxiii.,   p.   340,    1833;   Medial    Tert..    p.   27,  pi. 
XV.,  fig.  2,  1838. 
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Maclra  crassiihits  Coiir.,  Medial   Tert.,  p.   69,  pi.  xxxix,   fig.  5,    1840;  Am.   Jouin.  Sci., 

xli-.  P-  347.  pl-  -,  fi.ii-  II.  if>4i- 
Mactia  triqiictra  Conr.,  Medial  Tort.,  p.  6y,  pl.   xxxix.,  fig.   3,   1S40  ;   Proc.  Acad.  Nat. 

Sci.  Phila.,  i.,  p.  324,   1843. 
Mactra  (Spisulii)  Irigonalis  Conr.,  MS. 

Iftiniinactra  congesta  Conr.,  Proc.  Acad.  Nat.  Sci.,   1S62,  p.  572,  1863. 
.\ftiliiiia  crassidens  et  triquitra  Coiir.,  ibid.,  p.  573. 
Slaiidelia  congesta  Conr.,  ibid.,  p.  573. 

Chesapeake  Miocene  of  Maryland,  Virginia,  the  Carolina.s,  ami  of  Florida 
at  Alum  Bluff  (upper  bed),  De  Leon  Springs,  and  other  localities  near  Talla- 
hassee and  along  the  Chipola  River ;  Pliocene  of  tiic  Croatan  beds,  North 
Carolina,  and  some  localities  in  South  Carolina. 

This  well-known  and  variable  species  is  of  wide  distribution.  Short, 
high  specimens  form  the  variety  triquetra  of  which  crassidcns  is  a  young  shell. 
Conrad,  by  the  extraordinary  carelessness  which  was  normal  to  him,  placed 
the  two  latter  names  under  MiiUnia,  while  congesta  appears  both  as  Hemi- 
inactra  and  as  Stau(hl!a  in  different  places  in  the  same  list  of  Miocene  fossils 
printed  in  1863  ! 

Mulinia  lateralis  Say. 

Miicira  lateralis  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  309,  1821. 

Mac/ra  jostrala  Phil.,  Abbikl.  und  Ijeschr. ,  iii.,  p.  138,  pl.  3,  fig.  6,  1845  ;  not  of  Spcngler, 

1802. 
Mactra  corbuloidcs  (Deshayes),  P.  Z.  S.,  1854,  p.  63  ;  Reeve,  Conch.  Icon.,  Maclra,  fig. 

103,  1854. 
Standclla  lateralis  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  573,  1863. 
Mulinea  lateralis  Conr.,  Am.  Journ.  Conch.,  iii.,  Suppl.,  p.  31,  1868. 

Chesapeake  Miocene  of  Duplin  County,  North  Carolina,  ant!  the  Pasca- 
goula  clays  of  Mississippi ;  Pliocene  of  the  Waccamaw  beds  of  South  Caro- 
lina, the  Caloosahatchie  River  and  Shell  Creek  in  Florida  ;  the  Pleistocene 
from  Maine  to  Texas,  and  tlie  recent  fauna  from  Massachusetts  Bay  south- 
ward. 

This  species  shows  the  same  variations  in  form  as  the  preceding.  The 
shells  are  smoother  and  less  rude  in  the  southern  portion  of  their  range,  and 
the  variety  corbuloidcs  is  relatively  more  abundant  in  the  south,  but  may  be 
found  represented  wherever  the  species  is  distributed.  It  bears  to  the  typical 
form  a  relation  analogous  to  that  which  M.  triquetra  bears  to  the  typical  M. 
congesta  or  Spisula  Ravcncli  to  6".  siinilis  Say. 
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Mulinia  Milesii  Holmes. 
Mulinia  J///6'i// Holmes,  P. -PI.  Fos.  S.  Car.,  p.  42,  pi.  vii.,  fig.   11,   1859. 
Mulinia  parilis  Conr.,  Am.  Jouin.  Conch.,  iii.,  p.  269,  pi.  22,   fii;.  5,  1S68  ;    not  Mactra 

parilis  Conrad. 
Mulinia  caroliniana  Conr.,  MS.  label  Coll.-  Acad.  Nat.  Sci. 
Mactra  contracia  Conr.,  Am.  Journ.  Conch.,  iii.,  p.  26S,  pi.  22,  fig.  6,  1868. 

U])permost  Chesapeake  Miocene  of  Virginia,  Nortli  and  South  Carolina, 
and  Florida;   Hohiie,s,  Johnson,  Burns,  ct  a/. 

This  form  is  probably  an  extreniel)^  elongate  variety  of  coiigcsta,  of  which 
parilis  is  the  young.  The  reference  of  the  type  of  contracta  to  Mactra  by 
Conrad  was  an  error  due  to  the  breaking  away  of  the  thin  roof  of  the 
cartilage-pit  and  subsequent  wear  on  the  broken  edges. 

Mulinia  caloosaensis  n.  s. 

Pl.ATIi   28,  Pkjukes  4,  6. 

Pliocene  of  the  Caloosahatchie  beds  on  the  Caluusalialchic  and  Shell 
Creek,  Florida ;   Dall  and  Willcox. 

Shell  small,  solid,  thick,  elongate  ovate,  subequilateral,  sculptured  chiefly 
by  concentric  lines  of  growth  ;  form  somewhat  variable,  but  in  general  with 
the  anterior  side  shorter,  rounded,  the  posterior  longer,  narrower,  the  dorsal 
slope  descending  more  rapidly  than  in  front,  and  terminating  in  a  more  or  less 
distinct,  somewhat  oblique  truncation,  with  its  basal  angle  almost  pointed ; 
dorsal  areas  polished,  with  obscure  boundaries ;  beaks  small,  pointed,  distant, 
with  a  keel  or  angular  line  extended  from  the  umbo  to  the  posterior  basal 
angle  of  the  shell;  interior  smooth;  [jallial  sinus  small,  i)ointetl  in  front; 
hinge  normal,  solid,  strong,  the  laterals  short,  finely  granular,  not  cross- 
striated  ;  the  chondrophore  completely  roofed  in,  but  frequently  showing  a 
fissure  above  due  to  erosion.     Lon.  22,  alt.  15,  diam.  12  mm. 

Larger  .specimens  than  the  one  above  described  are  not  uncommon  ; 
the  most  characteristic  features  are  the  broad  area  set  off  h\  the  posterior 
keels,  and  the  somewhat  quadrate  general  form. 

Mulinia  sapotilla  11.  s. 
I'l.ATK  2S,  Ph;uki-;s  7,  S,  y,   14. 
Pliocene  of  the  Caloosahatchie  beds;   Dall  and  Willcox. 
Shell  small,  solid,  compressed,  very  inequilateral,  varying  in  form   like 
the  rest  of  the  genus,  but  in  general  with  the  beaks  at  the  anterior  third  of 
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the  IciiLi'th  ;  umliones  small,  l(i\v,  pointctl,  adjacent;  surface  marked  only  witli 
lines  of  growth  ;  anterior  end  short,  evenl)^  rounded  from  the  beaks  to  tlie 
base ;  posterior  end  long,  dorsal  slope  nearly  rectilinear,  ending  in  a  rounded 
point;  base  rather  arcuate;  dorsal  areas  and  umbonal  angle  obscure  or  un- 
defined; pallial  sinus  very  wide  and  short;  hinge  feeble,  the  lateral  lamin.e 
finely  granulose  or  smooth,  the  posterior  markedly  longer  than  the  anterior; 
left  cardinal  with  a  well-marked  posterior  accessory  lamella;  chondrophore 
small  and  inconspicuous;  hinge-plate  very  narrow.  Lon.  27,  alt.  14,  diam. 
10  mm. 

This  is  a  very  interesting  and  peculiar  species.  The  figured  specimen 
is  rather  shorter  and  higher  than  that  of  which  the  dimensions  are  gi\-en 
above.  The  young  vary  considerably  in  form  from  subtrigonal  to  cjuitc 
elongate,  but  these  differences  become  less  marked  in  the  adult,  though 
not  wholly  eliminated.  It  is  one  of  the  most  characteristic  species  of  the 
Caloosahatchie  beds. 

Genus   RANGrIA   Desraoiilius. 

iinatliodoii  (Gray)  Sowerby,  Gen.  Shells  No.  36,  Dec,   1S31.     (Type   G.  ctiiteatiis  Gray) 

Dall,  Mon.  Gnatb.,  Proc.  U.  S.  Nat.  Mus.,  xvii.,  p.  85,  1894. 
Rangia  Desmoulins,  Actes  Soc.  Lin.  de  Bordeaux,  v.,  No.  25,  p.  50,  Feb.  15,  1832. 
Gnatodon  Rang,  Nouv.  Ann.  du  Mus.,  iii.,  p.  217,  1834. 
Columbia  Blainville  MS.,  Rang,  op.  a'f.,  p.  217. 

Clathrodon  (as  of  Gray  MS.)  Conrad,  Am.  Journ.  Sci.,  xxiii.,  p.  340,  1S33. 
Pt-rissodon  Conrad,  Proc.  Acad.  Nat.  Sci.  Pliila.   1862,  p.  573. 
Not  Gnathodon  Goldfuss,  Man.  Zool.,   1820. 

The  reader  is  referred  to  the  writer's  monograph  above  mentioned  for 
all  details.  Its  Mactroid  character  and  close  relationship  to  Mulinia  is  there 
fully  established.-  The  synonymy  is  here  finally  rectified  by  the  rejection  of 
Gnatliodon,  which  turns  out  to  have  been  used  by  Goldfuss  for  a  genus  of 
fishes  in  1820. 

In  the  monograph  I  mentioned  that  Gray  received  his  specimens  from 
Canada,  which  he  described  (as  stated  by  Conrad)  under  the  name  of  CUitliro- 
doii,  and  sent  the  MSS.  to  the  American  Journal  of  Science  to  be  published 
in  America  about  1830;  also  that  the  publication  was  not  made.  It  is  a 
singular  circumstance  that  immediately  after  reading  the  last  proofs  of  my 
paper  on  Gnathodon,  while  engaged  in  examining  a  miscellaneous  lot  of 
papers  from  the  library  of  the  late  Dr.  Isaac  Lea,  presented  to  the  Stnith- 
sonian   Institution  by  his  .son-in-law.  Dr.  L.  T.  Chamberlain,  I  came  upon  a 
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sheet  of  manuscript  with  a  (ha\vin<^  attached,  vvliich  jiroxed  to  be  tlie  original 
MS.  of  Dr.  J.  K.  Gray  above  alluded  to.  It  is  in  Mrs.  Gra\-'s  hanilwriting, 
with  the  specific  and  generic  names  inserted  in  Dr.  Gray's  hand.  It  seems 
that  he  received  the  specimens  from  Mrs.  Mauger,  who  obtained  them  from 
Canada.  The  first  name  inserted  was  not  Clatlirodon,  but  Cladodou,  which 
is  crossed  out  and  Giiatliodon  substituted  for  it.  Tlie  drawing,  exquisitely 
made,  is  by  E.  I.  Gray.  Dr.  Lea  has  endorsed  on  the  envelope :  "  Wrote 
Mar.  6,  1832,  a  second  time  for  instructions  respecting  tliis."  As  the  genus 
had,  several  months  earlier,  been  published  by  Sowerby,  it  is  probable  that 
Dr.  Gray  paid  no  further  attention  to  the  matter. 

Kangia  cuneata  C.rny. 
Gnatliodoii  ciincatus  (Gray)  Sowerby,  (icn.  Shells,  No.    36,  fij^s.   1-7,   1831  ;   Dall,   Mon. 

Gnath.,  Proc.  U.  S.  Nat.  Miis.,  xvii.,  p.  93,  pi.  vii.,  figs.  1  and  10,  1894. 
Ratigia  cyroioidcs  Desm.,  Actes  Soc.  Lin.  de  Bordeaux,  v..  ]).  57,  figs.  1-3,  1832. 
Gnathodon  Grayi  Tiioniey  and  Holmes,  I'leioc.  Fos.  S.  Car.,  p.  99,  |)1.  23,  fig.  ii,  1857  ; 

not  of  Conrad. 
GnatJtodon  minor  Holmes,  Post-Pleioc.  Fos.  S.  Car.,  p.  41,   i860. 

Pliocene  of  the  Carolinas  and  of  Florida,  rather  abundant  in  the  Caloosa- 
hatchie  beds ;  Pleistocene  of  Cornfield  Harbor,  Chesapeake  Bay,  and  Wailes's 
Bluff,  Potomac  River;  of  South  Carolina,  Florida,  and  the  whole  north  coast 
of  the  Gulf  of  Mexico,  and  of  Matamoras,  Mexico;  living  in  Mobile  Bay, 
Alabama,  and  westward  to  Vera  Cruz,  Mexico,  in  shallow,  especiall\'  brackish, 
water. 

The  shell  is  variable  in  form,  and  very  abundant  when  it  occurs  at  all. 

Rangia  clathrodonta  Conrad. 
Mactra  clathrodonta  Conrad,  Am.  Journ.  Sci.,  1st  Ser,,  xxiii.,  p.  340,  ,1833. 
Gnathodon  Grayi  Qonr.,  Medial  'Pert.,  p.  23,  pi.  13,  fig.  i,  1838  ;  I'nimons,  (■eol.  N.  Car., 

p.  298,  fig.  226 «,  1858. 
Gnathodon  minor  Conr.   (young  shell),   Medial  Tert.,   p.   69,   pi.   39,   fig.   6,   1840;  not  of 

Whitfield. 
Rani^ia  {Pcrissodon)  clathrodonta  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  p.  573,  1863. 
Gnathodon  clathrodon  Dall,   Mon.  Gnath.  Proc.  U.  S.   Nat.  Mus.,  xvii.,  p.  95,   pi.  vii.. 

fig.  9,  1894. 

Chesapeake  Miocene  of  James  and  York  Rivers,  Virginia,  and  North 
Carolina,  Conrad,  Ruffin,  and  Yarrow;  Pliocene  of  the  Croatan  beds  in  North 
Carolina,  Johnson. 

This  is  the  oldest  .species  of  the  genus,  but  seems  to  be  (piite  liniitc<l  in 
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its  distiibiitioii.  I  have  seen  nn  specimens  from  soutli  of  North  Carolina. 
The  subL;enus  Ptiissodoii  of  Conrad  was  never  definetl,  and  rt'sts  upon  purely 
speeific  characters.     His  G.  minor  is  merel}-  a  young  shell  of  the  same  species. 

Section  AIior<i>ii(ia  IJall. 

Bang-ia  Johnsoni  Dall. 

Plate  22,  Ficiikk  iS. 

iiiiathoilon  Johnsoni  Dall,  Trans.  Wagner  Inst.,  iii.,  ]).  337,  pi.  22,  fig.  iS,  1S92  ;   I'roc. 

U.  S.  Nat.  Mus.,  xvii.,  p.  96,  pi.  vii.,  fig.  7,  1894. 

Chesapeake  Miocene  of  the  Pascagoula  clays,  at  Shell  Bluff,  Pascagoula 
River,  Greene  County,  Mississippi;  also  at  a  depth  of  se\-cn  hundred  feet  in 
tlie  artesian  well  at  Biloxi,  Mississippi,  and  .seven  liundred  and  thirty-five 
feet  in  the  artesian  well  at  Mobile,  Alabama;   L.  C.  Johnson. 

Tlii.s  .species  is  smaller  and  more  peculiar  in  form  than  any  of  the  others, 
and  presents  the  peculiarity  (extremely  rare  in  this  famil)')  of  having  the 
superior  cardinal  tooth  in  the  riglit  instead  of  the  left  valve.  The  anterior 
lateral  tooth  is  shorter  relatively  than  in  any  other  species,  and  the  shell  is 
more  drawn  out  behind  the  beaks. 

In  the  Miocene  (?)  of  Carrizo  Creek,  Colorado  Desert,  California,  Dr. 
Lecontc  found  a  fossil  species  of  Gnathodoit,  which  was  named  G.  f.cconh'i  hy 
Conrad.  It  is  nearest  related  to  R.cuiicata.  A  curious  little  shell  is  described 
and  figured  by  Harris  in  the  Fifth  Annual  Report  of  the  State  Geological 
Survey  of  Te.xas  under  the  name  of  G.  qitadriccntennialis.  A  careful  examina- 
tion of  specimens  submitted  by  Mr.  Harris  leads  me  to  believe  that  the  species 
may  best  be  referred  to  Spisiila,  as  the  cartilage-pit  is  not  closetl  above.  It  is 
found  at  a  depth  of  twenty-one  hundred  to  twenty-two  hundred  and  fifty  feet 
in  the  Galveston  artesian  well,  and  belongs  to  the  Upper  Miocene.  Raiigia? 
minor  (Conr.)  Whitfield,  from  the  Miocene  marl  of  Shiloh,  New  Jersey,  is 
founded  on  a  young  Mulinia  in  the  collection  of  the  U.  S.  Nat.  Museum,  and 
is  probably  not  identical  with  Conrad's  species.  Gnatliodon  ?  temddens  Whit- 
field, based  on  an  internal  cast  from  the  Cretaceous  "  Plastic  Clays"  of  New 
Jersey,  is  probably  referable  to  Isocardia  or  some  analogous  form,  ijnd  has 
nothing  but  the  prominent  and  distant  beaks  to  connect  it  with  Rangia. 
Several  foreign  species  referred  by  authors  to  Rangia  are  with  little  doubt 
more  correctly  placed  in  other  genera.  No  undisputed  species  of  Rangia  has 
been  found  earlier  than  the  Middle  Miocene,  or  in  any  region  exterior  to  the 
North  American  continent. 
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Sabfemily  PTEEOPSIDtNiE. 
GcnuH  PTEEOPSra  Ginnul. 
r  &awe  c&Dsea  liua  geim»  from  which,  to  forrn  the  subferaily  name,  as  it  is 
tfie  prototype  of  the  more  niodera  Labwsa  and  Raeta.  The  typical  species 
was  described  hjr  Coararf  under  the  name  of  Lutraria  papyria  (Fos.  Sh.  Tert, 
p.  4t,  Oct,  c'^7  3;,  while  two  months  later  Dr.  Lea  gave  the  name  of  Mcutra 
cUntala  Co  a  perfectijr  reco^izable  fragment  of  the  same  species. 

r>.nim  r^ARmSA.  (53c&mjrft)   Mnncr. 
The  name /^  chmidt  for  the  ^«^Zilz«<2  of  Schu- 

macher frJii:/,  m,  .   m  an  abstract  of  this  MS.  after 

&&mudf»  de^k  bjr  Seller  n»  E85Z,  tfeoug^  without  any  diagnosis.  As  it  is 
perfecrfy  identiffabfe  ft  must  be  allowed  to  .stand.  It  Ls  the  Cypricia  of  Gray 
(rJ?4rij  and  thi^  rj>»/rnpij-rij7.  of  Ch.  stayer  in  1367.  The  typical  form  does  not 
•iftem  to  anr  i^  in  America,  though  in  the  later  Miocene  the 

inhr.-f^ir:  /•'  .,ned 

Labioaft  Ifioeata  !^ay. 
fM^ttriec Bmaiiif  9i»f ,  Jnurn,  Acad.  Nat.  iici.  Pfula,,  ii.,  p.  310,  rSar. 
MiiKtrit  iSfttttaliii  Rwe,,  Cancb^  tcna^,  MactKm,  fig^  izj,  rS^ ;  not  [jttraria  NutttiUU  Conr. 

MantTii  pitpyrttaiit  Atwj,,  turn  Iaxo.. 

Pliocene  of  the  C..-.  i-Ac,  Florida,  Dall  and 

Willcox;  Plejatocene '.I  livincf  fr^rn  the ':ori.Ht 

of  Mew  jeaieY  ^  Sao.  Pa»[o,  Braz. 

The  ftiWil  <*]■-<  '  '  i  Miiicr  nr  all  from  the  icr.fmi  onr:.   uiri 

nm  rhrnwffh  a  p;..  -rw  chiefly  in  the  outline  and  inflation 

of  thft  valvcw.  The  oniy  other  typical  fjihij^na  is  fonnrl  on  the  f'acific  coast 
of  middle  America,  the  f.^amatina  Speagler  (f8o2j,  al.so  named  peUucida  by 
Sthumachei'^  (tiitj),  L  papyraem  by  fjim,  (t8c8),  and  L.  {Cypruia)  cyprinw^ 
by  Gray  f  cJiiit)^     ft  ift  not  Irnowti  to  oc^ijf  m  *  fonsit  .<»tat"e. 

:tiibiritn<ia  ft^AttTA  Oray 


I 


aVioes     £Jii^JL    ■esisE.lKTitia^E  ■^• 


.'ic^^  S«Bfeg  HfSi&msSl  KsKmnL 


.non^  !&£  £tc:  :^ae  '^aid  ^qujsz  ff  :fhiE  BhKT  ase  ^imf  lin  :iniB&tw«  ttc  "Sk 


-s  in  lie  sse  .     -,- --  -      -  -^:er  rfh^  jsr 


TRANSACTIONS    OF   WAGNER 
908 


TERTIARY  FAUNA    OF  FLORIDA 


growtli  that  the  fossil  species  may  be  distinguislicd  from  the  Mactras  rather 
than  by  any  clearl)'  marked  differential  characters. 

The  nomenclature  of  the  genera  comprised  in  this  family  has  always 
been  more  or  less  confused.  In  1799  Lamarck  proposed  a  genus  PapJiia, 
without  naming  any  type.  The  diagnosis  comprised  no  cliaracters  which 
would  differentiate  the  genus  from  Mactra.  Moreover,  the  name  had  been 
proposed  for  a  group  of  Vcncridce  during  the  previous  year  by  Rolten.  In 
1 801  Lamarck  repeated  his  diagnosis,  and  cites  as  examples  a  small,  short 
species  of  Crassatclla  and  Papliia  glahrata  Lam.  (not  Mactra  glabra4a  [L.] 
Gmelin).  The  latter  of  the  two  has  commonly  been  regarded  as  the  type  of 
Paphia,  the  Crassaltila  being  referred  to  its  own  genus.  Subsequently,  La- 
marck abaniloneil  the  genus  Papliia  and  referred  P.  glabrata  to  the  genus 
Crassatclla  without  remark  (An.  s.  Vert.,  5,  p.  482,  Ann.  du  Mus.,  6,  p.  408). 
The  name  Paphia  being  preoccupied,  another  name  is  necessary.  Sowerby 
had  referred  species  of  this  tyjje  to  Erycina  Lam.  (though  they  were  not  the 
typical  Erycina),  and  Swainson,  on  the  ground  that  Erycina  was  preoccupied 
by  Fabricius,  proposed  Eryx  in  1840  for  the  group  of  which  P.  glahrata  is 
the  type.     This  name,  also,  is  unfortunately  preoccupied  in  entomology. 

In  1812  Lamarck  used  the  name  Donacillc  for  a  shell  described  by  Poli 
under  the  name  of  Mactra  cornea.  But,  as  printed,  Donacillc  was  a  vernacular 
nonicn  nndnm,  without  diagnosis  or  type,  and,  in  18 18,  Lamarck  described 
a  genus  Aniphiclcsnia,  in  which  he  combined  much  heterogeneous  material, 
including  liis  earlier  Donacillc,  which  he  states  is  synonymous  with  Aniphi- 
dcsma  and  had  been  based  on  Poll's  Mactra  cornea.  In  1830  Lesson  pro- 
posed for  the  Mya  noviczclaudicB  of  Chemnitz  the  name  of  Paphics  (Du- 
perrey,  Voy.  Aut.  du  Monde,  ii.,  p.  424)  to  indicate  the  affinity  which  it  seemed 
to  show  to  the  suppressed  Paphia  of  Lamarck.  In  the  same  year  Deshayes 
brought  together,  under  the  name  of  Mesodcsma,  Lamarck's  Paphia,  some  of 
Lamarck's  Crassatcllas,  Amphidesmas,  and  his  uncharacterizetl  Donacillc,  but 
without  naming  a  type.  His  first  species  was  M.  donacia,  a  large  Chilian 
form.  The  species  from  which  he  obtained  the  anatomical  data,  mentioned  in 
his  diagnosis  under  the  name  of  Mcsodesina  Quoyi,  does  not  appear  to  have 
been  described  under  that  name,  but  was  one  of  the  large  donaciform  species 
of  New  Zealand,  perliaps  M.  ventricosa  Gray.  I  have  not  found  any  positive 
identification  of  it,  and  it  is  not  in  De.shayes's  own  nianuscrijjt  list  of  Meso- 
desmas  in  my  possession.  M.  novcezelandice  Chemnitz  is  the  second  species 
of  Deshayes,  and  is  not  mentioned  as  the  type,  as  mi.stakenly  stated  by  Herr- 
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inannsen.  Tlie  fiindanicntal  feature  of  Mcsodcsvia,  indicated  in  the  name, 
was  regarded  as  the  presence  of  the  cartilage  bctivccii  tlic  hinge-teeth  as 
opposed  to  its  situation  behind  them  in  tlie  Crassatclla  of  authors.  The 
difference  is  apparent  and  not  real,  being  due  to  the  obsolescence  of  the 
posterior  laterals  in  Crassatclla,  but  it  seems  to  have  impressed  forcibly  the 
writers  anterior  to  Deshayes. 

Gray  in  the  Synopsis  of  the  Contents  of  the  British  Museum  as  early  as 
1840  printed  a  list  of  names  without  diagnosis  or  types,  many  of  which  he 
afterwards  introduced  into  nomenclature.  In  1847,  in  his  list  of  genera  (P.  Z. 
S.,  pp.  129-219),  he  seems  to  have  included  under  Papliia  the  Mcsodcsiiia  of 
Desha\-es,  to  which  he  does  not  give  an  independent  standing.  He  mentions 
as  a  synonyme,  under  number  572,  Paphia,  "  Mesodcsjiui,  sp.  Desh.,  1835,  Myn 
novazelanduF ;"  dinA  cites  as  a  distinct  genus  '^y^,"  Anapa  Gray,"  with  Ery- 
cina  Petitiana  Recluz  as  the  type.  Ervilia  Turton  is  also  included  in  the 
family.  The  next  publication  by  Gray  on  this  subject  was  his  important 
summary  of  1853  (Ann.  Nat.  Hist.,  p.  44)  in  which  the  "  Paphiadcs"  are 
divided,  by  the  presence  or  absence  of  a  pallial  sinus,  into  two  groups.  In 
the  first,  with  "  a  siphonal  inflection,"  arc  put  Mcsodcsnia  Desh.,  with  M.  nmur- 
zclandiiB  as  type;  Taria  n.  g.,  with  T.  Stokcsii  n.  s.  as  type;  Donacilla  Lam., 
with  D.  cinnica  as  type;  Papliia  Lam.,  with /l  glabrata  and  vcntricosa  :  and 
Ccroiiia,  with  C.  dcnticnlata. 

In  the  group  without  a  sinus  arc  included  Anapa  Gray  (1842  and  1847) 
with  an  entircl)-  different  type  from  that  of  1847,  namely  A.  Sinithii  o{  Tas- 
mania ;  and  Davila  Gray,  n.  g.,  based  on  D.  polita. 

The  above  arrangement  is  good,  but  the  nomenclature  is  very  faulty,  as 
will  shortly  appear. 

It  should  be  mentioned  that  in  the  synonym)-  of  Mcsodcsma  ninHezc- 
landicB  in  a  catalogue  of  New  Zealand  shells,  published  in  Dieffenbach's  New 
Zealand,  1843,  Gray  had  noted  that  Leach  had  used  the  name  Machana  for 
that  species  in  some  of  his  manuscripts,  doubtless  in  allusion  to  its  solen-like 
form.  In  the  same  year  d'Orbigny  would  adopt  Doiiacilla  in  place  of  Mcso- 
dcsma, a  course  which  is  impracticable,  because  Donacillc  was  never  Latinized, 
described,  or  typified  in  a  sufficient  manner  by  its  author.  It  would  have 
been  better,  doubtless,  if  Deshayes  had  adopted  and  established  this  name 
instead  of  proposing  a  new  one,  but  he  was  quite  witiiin  his  rights  in  doing 
what  he  did. 

The  Adams  brothers,  Woodward,  and  others  followed  Gray  in  essentials. 
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while  tlie  last  reviser,  Fischer,  would  restrict  i\h\sodi'sin<i  s.  s.  to  the  Doiiacilla 
type,  use  Machcetia  for  M.  novazclandicc,  Eryx  Swainson  for  M.  glabratum, 
in  other  respects  following  Gray. 

Lastly,  to  close  the  record  of  the  nomenclature  oi  this  group,  En'ilio 
Turton  (1822)  and  Ctecclla  Gray,  1S53,  maybe  mentioned,  and  Conrad's  7/7- 
qiictra,  1846.  for  which  he  substituted  Mactropsis  in  1854,  a  genus  based  on 
two  Claibornian  species  in  which  the  first  stages  of  submergence  of  the  liga- 
ment are  well  exemplified. 

A  number  of  the  names  above  cited  are  not  available  for  reasons  which 
may  be  stated.  Papliia  is  preoccupied  by  Bolten,  who  has  precedence  of  one 
year.  Donacilla  was  not  characterized,  but  if  we  adopt  M.  donaciiun  Lam. 
(chilensis  Orb.),  Deshayes's  first  species,  as  the  type  of  Misodcsiiia,  Donacilla 
can  be  revived  in  a  sectional  sense  for  the  smooth-toothed  cuneate  species, 
as  was  done  by  Gray ;  in  which  case  Ccronia  Gray  becomes  an  exact  syn- 
onyme  of  Mesodcsma.  Paphies  Lesson  has  precedence  of  Macluma  for  M. 
novcezelandia  (=  M.  australis  Gmelin).  The  original  Anapa  Gray  is  a 
synonyme  of  Lascsa  (Leach)  Brown,  and  cannot  be  used  for  the  Tasmanian 
genus  to  which  Gray  later  applied  it.     The  family  will  then  stand  as  follows: 

Subfamily  MESODESMATINiE. 
Shells  heavy,  with  a  pallial  sinus  more  or  less  developed ;  siphons  sepa- 
rate from  their  bases ;  shell  substance  porcellanous,  epidermis  conspicuous ; 
ligament  inconspicuous,  generally  inserted  on  the  upper  part  of  the  posterior 
border  of  the  "  cartilage-pit,"  if  wholly  external  more  or  less  obsolete  ;  resilium 
narrow,  oblique;  hinge  with  an  anterior  and  posterior  lateral  in  the  left  \'alve, 
fitting  between  lamina;  in  the  right  valve ;  recent  .species  with  a  single  narrow, 
long  left  cardinal  tooth,  with  a  short  posterior  arm  which  crosses  the  apex 
of  the  cartilage-pit;  right  cardinal  lamellar  feeble,  olisolcte ;  h^occne  species 
have  the  cardinals  normal. 

Genus  MACTROPSIS   Conrad. 
Mailropsis  Conrad,  Proc.  Acad.  Nat.  .Sci.,  vii.,  p.  30,  1854. 
Triiiuclia  Conrad,  Am.  Journ.  Sci.,  2d  Scr.,  i.,  p.  217,  1846;  not  Blainville,  1818. 

This  differs  from  all  the  recent  forms  in  that  the  combined  ligament  and._ 
resilium  are  very  near  the  dorsal  border,  and  the  cardinal  teeth  are  distinct,!^! 
with  subcqual  arms.      The  laterals   are   striated   transversely.     As   the   sub- 
mergence of  the  resilium  progressed  in  later  species,  it  gradually  encroached 
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upon  and  nearly  destro}-cd  the  posterior  arm  of  tlic  cardinals;  but  in  the  two 
Mocene  species  upon  which  this  genus  was  founded  the  pit  does  not  descend 
more  tlian  half  way  from  the  dorsal  border  to  the  ventral  margin  of  the  hinge- 
plate.  The  pallial  sinus  is  small  but  well  marked.  The  type  is  M.  cequorea 
Conrad,  Tert.  Fos.,  p.  42,  1833  (=  Mactra  Grayi  Lea).  M.  rcctilinearis  Con- 
rad is  a  somewhat  larger  species  from  the  same  horizon.  The  intermediate 
state  in  which  the  hinge  is  found  in  this  genus  is  good  evidence  that  in 
America,  at  least,  this  family  is  not  likely  to  be  found  in  earlier  than  Eocene 
iDcks. 

Genus  ATACTODEA   Dall. 
rapltia  Lam.,   iSol  {ex  parte),  not  Bciltcn,   1798;   I'lrycina  Shy.,   1822,  not  Lam.,   1804; 

Mt'sodesina  sp.   Desh.,    1835  ;  Eryx  Swainson,  MalacoL,  p.   370,   1840,  not  Daudin 

nor  Stephens,  1833. 
Atiictodfa  Dall.,  I'roc.  Mai.  Soc.  Lend.,  i.,  j).  213,  1895. 
In  pe  Paphia  glabrala  Lam.  ;    Indo-Pacific  reijion. 

Shell  subtrigonal,  strong,  concentrically  sculptured  or  smooth  ;  pallial 
line  with  a  short,  well-marked  sinus;  hinge  strong,  ligament  submarginal, 
obsolete;  cartilage  narrow,  strong;  dorsal  areas  not  differentiated. 

The  group  is  exclusively  old  world  and  especially  tropical,  exteniling 
from  the  Red  Sea  to  Japan  and  south  to  Mauritius.  The  species  are  few  and 
mostly  very  similar  in  appearance ;  the  soft  parts  are  unknown. 

Gl-uus  MESODESMA  Dcshaycs. 
Misodesina  Uesh.,   1830,  Enc.  MOlh.,  \'ers,  ii.,  p.  442. 
T)  pe  J/,  donaciuin  Lam.  (-!-  M.  chilense  Orb.)  ;   Chile. 

Subgenus   MESODESMA   s.  s. 

Shell  donaciform  or  subtrigonal,  inequilateral,  solid,  with  a  thick  epi- 
dermis, smooth  or  concentrically  striated,  posterior  end  subtruncated,  shorter; 
dorsal  areas  not  differentiated ;  hinge  strong,  resiliary  pit  large,  deep,  with 
raised  margins  ;  ligament  short,  chiefly  internal ;  lateral  teeth  transvcrselj' 
sulcate,  strong,  the  anterior  elongated;  pallial  sinus  well  marked. 

Ccronia  Gray,  1853,  is  a  synonyme.  The  species  are  foimd  in  temperate 
waters  of  both  shores  of  South  America,  New  Zealand,  and  the  northeastern 
shore  of  North  America.  M.  arctatuni  Conrad  and  M.  deaiiratiiiii  Tmton 
are  known  from  the  Pleistocene  of  eastern  North  America,  north  of  Cape 
Cod,  and  M.  Bishopi  WhMc  (Powell,  Rep.  Geol.  Uinta  Mts'.,  p.  128,  1876)  has 
been  described  from  the  western  brackish-water  Tertiary,  but  the  exact  locality 
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and  age  are  uncertain.  Harris  has  described  a  Ccroiiia  Singlcyi  (Proc.  Acad. 
Nat.  Sci.  Phila.  for  1895,  p.  52,  pi.  3,  fig.  3)  from  the  Lower  Claibornian  of 
Lee  County,  Texas,  but  the  interior  is  still  unknown  and  the  generic  position 
somewhat  dubious. 

Subgenus   DONACILLA  I  Lam.)  Philippi. 
l)oiiati//t-  Lam.,  K.\lr.  d'lm  Cuius.,  p.  107,   1812  ;   Doitacilla  I'liil.  Mnil.  .Sicil.,  p.  37,  1S36; 
Ainphidcsma  sp.  Lam.,    1S18;   Mtiodcsiiia  s|).  Dush.,   1S30;  Kiycina  sp.  .SLy.,   1822. 
Type  M.  corncuin  I'oli ;  Mcditcnanean. 

Ligament  marginal,  obsolete ;  laterals  not  sulcate,  the  anterior  lateral 
long,  the  posterior  short,  stout,  triangular,  with  the  posterior  margin  of  the 
cartilage-pit  raised  and  thickened  like  a  second  tooth ;  posterior  ventral 
lamina  in  the  right  valve  triangular,  stout,  elevated,  \ertically  directed,  the 
dorsal  lamina  obsolete,  the  anterior  lamin;e  nc^rmal. 

The  group  is  represented  in  Europe,  Australia,  and  New  Zealand.  The 
shells  are  mostly  small  with  a  horny,  often  colored  epidermis.  The  Mediter- 
ranean species  is  the  only  member  of  the  subfamily  which  displays  color 
markings  on  the  shell  not  pertaining  solely  to  the  epidermis. 

Subgenus   TARIA   Gray. 

Tiiria  Gray,  Ann.  Mag.  Nat.  Hist.,  1S53,  p.  44.     Mcsodesiiia  sp.  Dcsh. 
Type  M.  S/oh-sn  C.vay  (MS.  ?)  =  J/.  /a/u//i  Desh.,  N.  Zealand. 

Shell  subtrigonal,  subequilateral ;  the  hinge  concentrated ;  tlie  laterals 
smooth,  subcqual,  short ;  the  ligament  short,  strong,  mostly  internal ;  the 
resilium  narrow  ;  the  chondrophore  ilepressed,  projecting  prominently  down- 
ward ;  pallial  sinus  well  marked,  sometimes  deep. 

The  species  occur  in  New  Zealand  and  on  the  eastern  coast  of  South 
America. 

Subgenus    PAPHIES   Lesson. 

I'liphies  Lesson,  Diiperrcy,  X'oy.  Coi|.,  ii.,  |)i.  i.,  ]>.  424,  1830;  MaclKciia  (Leacli  MS.) 
Cray,  Dicff.  N.  ZeaL,  ii.,  p.  252,  No.  174,  1S43  ;  Mtiodisina  And.;  Paphia  IliiUon, 
Proc.  Lin.  Soc.  N.  S.  Walts,  .n.,  J).  519,   1SS4  ;   not  of  Lam. 

Type  M,  ausiralis  Gmel.,  (=  Mya  novaeztlandue  Chcmnil/,  l'aplii,s  h'o/ssytiiui  Lesson  it 
Mcsodcsina  Clumiiitzii  Deshayes) ;   New  Zealand. 
Shell  elongated,  subequilateral,  subsoleniform,  solid  ;  hinge  concentrated, 

heavy ;    laterals  smooth   or   finely  granulose,  short ;    ligament   short,  nicjstly 

internal,    small;    resilium    narrow,    vertical;     the    cliondrophorc    projecting; 

pallial  sinus  very  small,  angular. 

Two  species  arc  known,  from  New  Zealand. 
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Subfamily  DAVILIN^. 

I'allial  line  simple. 

Genus  DA  VILA  Gray. 
Davila  Gray,  Ann.  Mag.  N.  Hist.,  1853,  p.  44. 
Type  P.  ftolila  C,\\\\-  (MS.  ?)  =  D.  plana  Hanky,  IMiilippincs. 

.Shell  coinpre.ssed,  rounded,  .smooth,  with  a  thin  (.-[jidcrmis  anti  simple 
pallia!  line;  laterals  as  in  Doiuu-illa  ;  left  cardinal  \ cry  large  antl  [jromlnent, 
riglit  cardinal  obsolete;  lig.uncwt  small,  ncarl\-  marginal;  cartilage  narrow, 
elongated. 

There  are  three  or  four  species,  all  Indo- Pacific.  They  arc  all  small  and 
much  alike.  D.  crassula  Desh.  (^^fesodcsiiia  iniindiim  Gld.)  lias  color  markings 
near  the  umbones.     • 

(iciius  ANAPELLA   Dall. 

Anapclla  Dall,  I'mc.  Mai.  Soc:.  Loud.,  i,  p.  213,   1895. 

klnapa  Gray,  1853  ;  not  Gray,  1847.  (I'lic  latter  was  hascti  Li|)on  /.usa-a  ni/ira,  other- 
wise E>ycina  J\litia)ia  Rtcliiz.) 
'ype  .liiapa  Smithii  Gray,  =  A .  /ri</nc/ra  Hanlt-y,  'I'asniaiii.i. 
Shell  subtrigonal,  soHd,  inflated,  concentrically  sculptured ;  dorsal  areas 
ibscure  ;  beaks  moderate,  ailjacent,  somewhat  anterior  ;  valves  close  fitting  ; 
pallia!  sinus  absent,  the  pallia!  line  presenting  a  projecting  angle  below  the 
posterior  adductor ;  ligament  short,  partly  external  between  the  beaks,  partly 
sunken  and  attached  in  a  short  sinus  over  the  chondrophore,  not  set  off  from 
tlic  rcsilium  by  any  shelly  ridge;  chondrophore  somewhat  below  the  level  of 
the  hinge-plate,  strong,  its  ventral  margin  somewhat  projecting,  directed  hack- 
ward ;  left  cardinal  strong,  narrow,  groovetl  at  the  apex,  with  a  small  obscin-e 
accessory  lamella;  laterals  strong,  ratlicr  irregular  and  distant;  right  cardinal 
small,  rude,  its  posterior  arm  walling  the  pit,  its  anterior  arm  sliorl,  more 
prominent,  coalescent  above;  lamincTe  rude,  normal,  the  xentrals  most  promi- 
nent;  resilium  strong,  with  its  anterior  face  calcareous. 

A  few  species  range  from  Tasmania  to  the  Philippine  Islands.  They 
resemble  Atactodca  except  in  the  absence  of  a  pallia!  sinus  and  in  having  a 
ruder  liingc. 

Subfamily   ERVILIINiE. 
Shells  small,  tliin,  equilateral,  concentrically  sctilpturei.1  or  smooth  ;   liga- 
ment marginal,  obsolete,  or  absent;  resilium  small ;  hinge  much  concentrated  ; 
laterals  small,  dorsal  anterior  lamina  absent,  the  ventral  more  or  less  coales- 
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cent  with  anterior  arm  of  the  right  cardinal ;  left  cardinal  large,  bifid ;  pallial 
sinus  well  marked. 

This  group  has  representatives  in  European  seas,  the  West  Indies  and 
southeastern  coast  of  North  America,  the  Red  Sea,  and  Indo- Pacific  region. 

Geuus  C^CKLLA  Gray. 
Cceci'lla  Gray,  1853,  Ann.  Mag.  N.  Hist.,  p.  43. 
Type  C.  Hoisfu-lilii  Ox-AS  (MS.?);   China. 

Shell  large,  concentrically  striate,  while,  with  a  thick  lirown  epidermis, 
well  marked  pallial  sinus,  obsolete  marginal  ligament,  and  Ihniatile  or 
brackish-water  habitat. 

This  genus  was  referred  to  the  Mactridw  by  Gray,  but  a  careful  study 
has  convinced  me  that  it  stands  nearest  to  Evvilia,  and  if  that  genus  belongs 
in  the  lilcsodcsinatidie  so  does  dcccUa ;  the  soft  parts  of  neither  being  known, 
their  place  is  not  decisively  settled.  Its  distribution  is  confined,  as  far  as 
known,  to  the  Indo-Pacific  and  Austral  region. 

Genus   ERVILIA  TurUm. 
/wTi'lia  Turton,  1822,  liiit.  I!i\ .,  p.  56. 
Type  Myit  niteiis  Montagu  ;    ISritain,  South  lun(j])i.-. 

Shell  small,  concentrically  striate,  sometimes  brightly  coloretl ;  pallial 
sinus    well    marked ;    ligament    obsolete ;    epidermis    incon.spicuous ;    habitat 

marine. 

Ervilia  chipolana  n.  s. 
Ti.ATi;  2i7»  l'"it;ui(ii  10. 

Oligocene  of  the  lower  betl  at  Alum  Hliifl"  and  the  equivalent  marl  at 
McClellan's  marl  bed,  Ciiipola  Ri\er,  Calhoiui  Coimt_\-,  I'"lorida;  iJall  and 
l^iirns. 

Shell  small,  inflated,  pointed  behind,  the  posterior  part  slightly  longer, 
the  anterior  end  shorter  and  rounder;  the  base  evenly  arched,  the  pallial 
sinus  moderately  wide,  rounded  in  front,  not  reaching  the  vertical  of  the 
beaks ;  unibones  low,  not  prominent ;  the  sculpture  of  rather  irregular  con- 
centric tlireads  and  grooves,  absent  from  the  uinbones  and  fretiuenlly  from  a 
great  part  of  the  valves.     Lon.  4.5,  alt.  3,  diani.  2  mm. 

This  species,  which  is  very  common  in  the  beds,  is  readily  distinguished 
from  li.  conccntrica,  to  which  it  is  most  nearly  allied,  by  its  more  pointed 
posterior  end,  its  coarser  and  less  regular  sculpture,  its  less  conspicuous 
beaks,  and  generally  smaller  size. 
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Ervilia  triangularis  n.  s. 

I'l.ATIC    3J,    I'lC'.UKK    19. 

Oligocene  of  the  Cliipola  beds,  at  McClcllan's  marl  bed. 

Shell  small,  solid,  plutnp,  subtiiangular,  inequilateral,  with  steep,  nearly 
straight,  dorsal  slopes  and  an  evenl)-  arched  base ;  surface  smooth  or  marked 
only  by  rather  irregular  incremental  lines  ;  pallial  sinus  rounded,  falling  a  little 
short  of  the  vertical  from  the  beaks ;  umbones  low,  calyculate ;  hinge  strong, 
with  the  cardinal  teeth  prominent,  and  the  marginal  grooves  in  the  right  valve 
to  receive  the  dorsal  edges  of  the  opposite  valve  long  and  well  marked. 
Lon.  5.5,  alt.  4,  diam.  2.5  mm. 

This  form  may  prove  to  be  an  extreme  variety  of  E.  cliipolana,  but  the 
specimens  so  far  collected  are  distinguished  by  their  smoother  surface,  much 
more  triangular  form,  and  more  inequilateral  shell.  It  seems  to  be  compara- 
tively rare  in  the  marl,  and  furtiicr  study  is  required  to  settle  its  systematic 
value. 

Ervilia  lata  n.  s. 
Pl\te  33,  Figure  20. 

Newer  Miocene  of  the  Natural  Well  and  at  Magnolia,  Duplin  County, 
North  Carolina,  Burns ;  and  of  Walton  County,  Florida,  L.  C.  Johnson. 

Small,  very  similar  to  E.  conccntrica,  from  which  it  differs  by  being 
broader  between  the  beak  and  the  basal  margin,  with  the  beaks  slightly 
more  equilateral  and  the  dorsal  margin  behind  the  umbo  usually  more  im- 
pressed ;  the  surface  is  usually  covered  with  concentric  ridges,  which  are 
flattened  and  coarser  and  less  regular  than  those  of  E.  concaitrica ;  the 
hinge-teeth  also  are  less  strong  than  the  latter  species.  Lon.  4.5 ;  alt.  3.5  ; 
diam.  2.2  mm. 

This  form  on  casual  inspection  would  be  referred  to  E.  conccntrica  as  a 
mere  variet)',  but  when  a  large  number  of  specimens  are  examined  and  the 
characters  above  mentioned  seem  to  be  fairly  constant,  I  believe  it  is  best  to 
recognize  the  average  differences  by  a  name,  than  to  overlook  them  by  con- 
solidation with  what  I  regard  as  probably  a  distinct  species.  The  Floridian 
specimens  are  particularly  triangular  and  small. 

Ervilia  planata  n.  s. 
Oligocene  sand  (Alum  Bluff  beds)  of  Oak  Grove,  Yellow  River,  Santa 
Rosa  County,  Florida;  F.  Burns. 

Shell  small,  subtriangular,  flattened,  smooth  or  obscurely  concentrically 
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ridged,  subequilateral ;  the  beaks  low,  calyculate ;  the  dorsal  slopes  slightly 
rounded,  subequal ;  the  base  evenly  arched,  not  projecting ;  hinge  well  de- 
veloped, the  marginal  grooves  in  the  right  valve  almost  as  long  as  the  dorsal 
margins ;  pallial  sinus  small,  rounded  in  front,  falling  considerably  short  of 
the  vertical  from  the  beaks.     Lon.  3.25,  alt.  2.25,  diam.  1.5  mm. 

This  small  form  is  distinctly  flattened,  and  looks  not  unlike  the  flat  valve 
of  some  Corbulas.  Only  a  few  valves  were  obtained,  but  all  agreed  in  this 
character.  The  sculpture  seems  to  have  been  not  unlike  that  of  E.  chipolana. 
The  horizon  is  younger  than  the  Chipola  marl,  but  carries,  with  some  peculiar 
forms,  a  number  of  Chipola  species. 

Ei-vilia  polita  n.  s. 
Plate  33,  Figuric  17. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek  ;  Dall  and  Willcox. 

Shell  inequilateral,  moderately  full,  the  anterior  end  shorter,  the  ends 
evenl}-  rounded,  the  base  gently  curved;  dorsal  slopes  gentle,  dorsal  maigins 
nearly  straight,  the  posterior  a  little  dcjiressed  ;  surface  smooth,  polished, 
marked  only  by  feeble  incremental  lines;  hinge  normal,  delicate;  pallial  sinus 
rounded  in  front,  reaching  forward  of  the  vertical  from  the  beaks.  Lon.  6.25, 
alt.  3.75,  diam.  2.3  nm:. 

It  is  somewhat  odd  that  the  Pliocene  species,  which  is  very  abundant  in 
the  Caloosahatchie  marl,  should  be  more  unlike  either  of  the  recent  species 
than  the  forms  here  made  known  from  the  Oligocene.  E.  polita  appears  to 
be  a  very  well-characterized  and  distinct  species. 

Ervilia  oregonensis  n.  s. 
Plate  33,  Figure  16. 

Eocene  (?)  of  the  Nehalem  River,  Columbia  County,  Oregon;  J.  S. 
Diller. 

Shell  small,  oval,  moderately  inflated,  smooth  and  more  or  less  polished  ; 
inequilateral,  the  beaks  low,  small,  closely  adjacent;  the  anterior  end  slightly 
more  acute  than  the  posterior  end;  interior  unknown.  Lon.  7.5,  alt.  5,  diam. 
3.25  mm. 

Although  this  shell  is  detached  from  hard  rock  and  the  interior  cannot 
be  examined,  I  feel  no  doubt  that  it  is  correctly  leferred  to  this  genus,  and 
have  included  it  here  to  complete  the  li.st  of  our  fossil  .species. 
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l'-  431- 


P-  413- 


So/ancl/a  louisiana  Dall  ;  alt.  5.5  mm.  ;   p.  407. 
I  a.  The  same,  from  below  ;  max.  diam.  7  mm.  ;  p.  407. 

Solai-iella  titrritella  Dall  ;  alt.  5.6  mm.  ;  p.  40S. 

Liotia  agenca  Dall  ;  diam.  2.5  mm.  ;   p.  410. 
(  a.  The  same,  from  below  ;   p.  410. 

Wigiutlla  chipolana  Dall,  ventral  view  ;    5.5  mm. 

The  same,  in  profile  ;  p.  431. 

Teinostoiia  chipolamim  Dall,  from  below  ;   2.3  mm. 

The  same,  from  above  ;   p.  413. 

Tcinostonia  caloosaensc  Dall,  from  below  ;   2  mm.  ;   p.  413. 

Tiinostflina  iniLroforath  Dall,  from  above  ;  4.7  mm.  ;  p.  415. 

The  same,  from  below  ;  4.7  mm.  ;  p.  415. 

Tt'iilflStoma  stciratiim  Dall  ;    2.6  mm.  ;    p.  415. 

Ti-inflsto)iui  pscudadi-orhis  Dall,  from  below  ;   5.5  mm.  ;   p.  417. 

The  same,  in  profile  ;  p.  417. 

Teinosioma  collintis  Dall  ;   2  mm.  ;  p.  416. 

Tfinpstoma  funiculus  Dall,  fiom  l)elow  ;   2.4  mm. 

Cochliolepis  striata  Stimpson,  basal  view  ;   6  mm. 

The  same,  from  above  ;  p.  419. 

Mollcria  dupliiiensis  Dall  ;   2  mm.  ;   p.  421. 

Xiritina  chipolana  Dall  ;   5  mm.  ;   p.  422. 

Calliostoma  cyclus  Dall,  from  below  ;    5.2  mm.  ;   \\ 
lb.  The  same,  in  profile  ;  p.  403. 

Fissuridca  chipolana  Dall  ;    15  mm.  ;   p.  426. 

Lucapina  {Foraininclla)  suj/'usa  Ree\e  ;    14.75  '"'"•  '•   V-  4-4- 
Fig.  23a.  Ischnochitoii  lainpa'cnsis  Dall,  central  vahe,  from  aboxe  ;  the  line  ^jranulation  is 
not  indicated  ;   lat.  4  mm.  ;   \>.  434. 

The  same  valve,  from  below  ;   p.  434. 

Dcnialiuin  caloosaensc  Dall  ;  50  mm.  ;  the  dorsoventra!  line  in  the  accompany- 
ing view  of  the  anterior  orifice  would  be  horizontal  or  jiarallel  to  the  base  of 
the  plate,  p.  441. 

Dcntaliuii!    caduloidc    Dall  ;     the    same   remark    applies    to   the    figure    of  the 
aperture  ;    10  mm.  ;   p.  442. 
Fig.  26.      Caduliis  Jloridanus  Dall  ;  9.25  mm.  ;   p.  446. 

NoTi;. — As  it  was  necessary  to  assign  numbers  to  these  figures  before  they  could  be 
assembled  on  the  plate,  the  sequence  of  the  numbers  has  been  broken  up. 

As  the  figures  are  of  different  degrees  of  magnification,  the  longest  dimension  of  the 
specimen — viewed  as  in  the  figure — follows  the  name  in  the  references  to  this  and  the 
other  plates,  except  where  otherwise  stated. 
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Fig.     I.      Gcniiiiii  piirpurra  \-A's.   Tn//i/ii  '^Im..  from  ;ib(ivc  ;   3.5  mm. 

Fig.     2.      Gcinina  ftiirpurca  Lea,  right  valve,  from  aljove  ;   2.S  mm. 

Fig.     3.      Gemma  purpurea  x'A.w   To/teiu  Sim.,  side  view  ;   3.5  mm. 

Fig.     4.      Gemma  purpurea  Lea,  side  view;   2.8  mm. 

Fig.     4  b.  Gemma  p2irp2crea  Lea,  interior  of  right  valve  ;   2.8  mm. 

Fig.     5.      Carolia  floridana  Dall,  view  of  the  cardinal   region  showing  valves  in   ju.\ta- 

position  ;   p.  777. 
Fig.     6.      Carolia  Jloridaua  Dall,  from  above  ;    no  mm.  ;   p.  777. 
Fig.     6b.  Carolia  floridana   Dall,    profile  of   part   of   the    lower  xahe   showing    sear   of 

foramen  and  profile  of  chondrophorus  ;   p.  777. 
Fig.     7.      Carolia  floridana  Dall,  view  of  the  same  from  above. 
Fig.     7  b.  Carolia  floridana   Dall,   showing  interior  of  upper  valve,   cardinal   areas,   Hl;.!- 

mentary  and  adductor  scars  ;    i  10  mm.  ;   p.  777. 
Fig.     8.      .lligena  icquata  Conrad,  sp.,  Miocene  of  X'irginia  ;   interior  of  tlir  left  \,d\L-  ; 

5  mm. 
Fig.     8  a.  Aligena  ccqtiata  Conrad,  sp.,  showing  e.vterior  of  left  valve  ;   5  mm. 
Fig.     8  b.  Aligena  eeqicata  Conrad,  sp.,  showing  interior  of  right  valve  ;   7  mm. 
Fig.     9.      Pleurodoii   Adainsii  Dall,   interior  of   right  valve  ;    3.25   mm.  ;    Floiida  Strait  ; 

figured  for  comparison  ;  p.  601. 
Fig.  10.      Pleurodon   W'oodii  W\\\\   2.75  mm.  ;   p.  600. 
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PLATE    XXV. 

Fig.     I.      )  Arm  (Ciecu//ana)  /u-itui/ii  Dall,  inner  and  outer  view  of  left  valve;  Ion.   52 
Fig.     I  a.  )  mm.  ;  p.  631. 

Fi?.     2.     1 

t  Coralliophaga  clcgaiis  Dall  ;   Ballast  Point  silex  beds  ;  Ion.  19  mm. 

Sportella  lancea  H.  C.  Lea  ;  Caloosahatchie  beds  ;  Ion.  10  mm. 

Sportella  comprcssa  H.  C.  Lea  ;  Caloosahatchie  beds  ;   7.2  mm. 

Sportella  constricta  Conrad  ;  Caloosahatchie  beds  ;   right  \al\  e  ;  9  mm. 

Sportella  constricta  Conrad,  left  \ahe  ;  9  mm. 

Unto  caloosctensis  Dall,  profile  ;  45  mm.  ;  p.  688. 

liornia  lioica  Dall;  Caloosahatchie  beds;  Ion.  9.5  mm. 

Leda  miiltilincata  Conrad,  \alve  in  profile  showing  teeth  ;   20  mm.  ;   p.  588. 

liornia  Mazyckii  Dall ;  Caloosahatchie  beds  ;    1 1 . 5  mm. 

Liicina  (Here^  ainabilis  Dall  ;    Caloosahatchie   beds  ;    interior  of  right  valve 
showing  sunken  lunulc  ;  alt.  15.5  mm. 

Lucina  (Here)  ainabilis  Dall,  front  view  ;  alt.  15.5  mm. 

Psaminobia  (Gobrceus)  Wagneri  Dall  ;  Caloosahatchie  beds  ;  77  mm. 

Leda  vniltilineata  Conrad  ;  20  mm  ;  p.  588. 
Fig.  1 1  b.     Leda  multilineata  Conrad,  from  above,  in  profile  ;   20  mm.  ;  p.  588. 
Fig.  12.        Scintilla  Kurtsii  Dall  ;  Caloosahatchie  beds  ;  Ion.  8.2;  mm. 
Fig.   12  b.      Unio  caloosdensis  Dall,  viewed  from  above  ;   57  mm.  ;   p.  688. 
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PLATE    XXVI. 

Fig.  I.  Pectcn  cxpansiis  Dall,  \iew  of  ri,L;ht  valve  ;   hit.   147  mm.  ;  p.  706. 

Fig.  2.  Pectcn  coosciisis  Shumard,  view  of  right  valve  ;  alt.   100  mm.  ;   y.  700. 

Fig.  3.  Pccten  deminrgits  Dall,  view  of  right  valve  ;  alt.  71  mm.  ;   p.  718. 

Fig.  4.  Pi)ina  caloosacnsis  Dall.  interior  view  of  part  of  left  vaKe   near  ape.\  ;  Ion.  120 

mm.  ;  p.  660. 

Fig.  5.  Pccten  Stcarnsii  Dall,  view  of  right  \alve  ;  alt.  71  mm,;   p.  706. 

Fig.  6.  Pccten  Maiiiscni'iis  war.  Siiynniis  Dall,  \iew  of  right  vahe  ;   lat.  135  mm.  ;  ]),  725. 

P"ig.  7.  Pccten  fiiciiuns  Dall,  view  of  mold  of  left  valve  ;  alt.  85  mm.  ;   p.  704, 
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PLATE    XXVll. 

Fig.     r.     Mactra  (^Maifro/oiiui) fragi/is  Gmelin,  right  \al\e  from  below,  showing  the  pro- 
file of  the  hinge-teeth  :  a,  anterior  ventral,  and  /',  anterior  dorsal  lamina  ; 
c,  accessory  lamella  of,  li,  anterior  arm  of  the  right  cardinal  tooth,  and  (■, 
posterior  arm  of  the  same  ;  the  space  between  the  teeth  n,  r,  d,  e  and  the 
edge  of  the  chondrophore  is  the  ventral  sinus,  that  between  a  and  b  is  the 
anterior  sinus  ;  _/",  septum  between  the  ligament  (attached  to  the  shell  at  ,;,'■) 
and  the  resilium  ;    //  and  /  are   the  ventral   and  dorsal   posterior   laminie 
respectively  ;  about  60  mm.  ;  p.  876. 
Fig.     2.      Spisula  (^Heinimactra)  ciirticicns  Dall,  outline  of  young  shell  traced  from  incre- 
mental lines  on  broken  larger  valve  ;   35  mm.  ;   p.  S98. 
F'g-     3-     Spisula  {Hc'iniiiuitfra)  subpoiido-osa  Orbigny,  profile  of  hinge  from  abo\'e,  left 
valve  ;  a,  anterior  lateral  ;  /',  cardinal  tooth  ;  c,  accessory  lamella  ;  d,  spur 
with  part  of  the  cavity  for  the  sagittate  ligament  below-  it  ;  c,  scar  of  attach- 
ment of  ligament ;  /,  posterior  lateral  lamina  ;  70  mm.  ;  p.  878. 
Fig.     4.      Mactra  {Macirotonui)  fragilis   Gmel.,   part  of   right  valve  showing  hinge:    a, 
anterior  dorsal  lamina  ;  f,  anterior  ventral  lamina  ;  /',  accessory  lamella  of, 
c,  anterior  arm  (/,  posterior  arm)  of  the  right  cardinal  ;  </,  septum  between 
the  resilium  and  ligament  ;  c,  ligamentary  scar  ;  p.  876. 
Fig.     5.      Teinostoiiia  (Solariorbis)  Jioridaiiiiin  \)2W,   1895,  upper  surface  ;    1.6  mm. 
Fig.     6.      The  same,  lower  surface  ;   Pliocene  of  the  Caloosahatchie  beds. 
Fig.     7.      Spisula  {Alac/roiiicris)  dodona  Dall,  exterior  of  right  \alve  ;  Oak  Grove,  Florida  ; 

50  mm.  ;  p.  896. 
Fig.     8.      Macti-a    (Mactro/oina)  fragilis   Cimel.,    left    vaUe,    jirofile    of   hinge-plate:    a, 
anterior  lamina  ;    /;,  accessory  lamella  ;    <  ,  canlinal  tooth  ;   il,  septum  ;    f, 
posterior  lamina  ;  p.  876. 
Tciiiostoiiia  (Solariorbis)  Jioridanum  Dall  ;    1.6  mm. 
Tcinostoiita   (Solariorbis')   uiidttla   Dall,    1895  ;    from    Natural   Well    of   Duplin 

County,  North  Carolina  ;  2.5  mm. 
The  same,  from  above  ;  Miocene. 

Teinosioiiia  (Solariorbis)  diipliiifiisc  Dall,   1895  ;   Miocene  ;   from  bclou-  ;   2  mm. 
Spisula  (Mactromoris)  dodona  Dall,  hinge-|3late  of  left  vah-e  ;   30  mm.  ;  p.  878. 
Mactrc-lla  ala/a  Spengler,  hinge-plate  of  left  valve  :  a  and  /',  posterior  laminee  ; 
f,  scar  of  ligament  above  septum  ;  (/,  spur  ;  posterior  and  anterior  sides  of 
cardinal  tooth  are  supported  by,  c,  septal  buttresses  ;  s,  anterior  sinus  ;  /, 
anterior  lamina  ;   57  mm.  ;  p.  877. 
Fig.   15.      Teiiiostovia  (Solariorbis)  duplinense  Dall,  from  abuxe  ;   diam.  2  mm. 
Fig.   16.     Spisula   (I Icmimactra)  subpondcrosa    Orbigny,    hinge-plate    of    left   valve  :    a, 
dorsal,  and  f,  ventral  posterior  lamina;  ;  /',  ligamentary  scar  not  separated 
from  the  pit  below  by  a  septum  ;  c,  spur  ;  f,  accessory  lamella  ;  /,  petaloid 
cardinal  tooth  ;    d,   anterior  lamina  with   s,   absorption    scar,   from   ventral 
lamina  of  opposite  valve  ;   70  mm.  ;  pp.  878,  899. 
Fig.  17.      Tc'inos/otiia  (Solariorbis)  imdula  Dall,  from  below  ;   2.5  mm. 
Fig.  18.     Mactra  (Mactrotoiud)  fragilis  Gmelin,   hinge-plate  of  left  valve  :    a,   posterior 
lamina  ;  b,  ligamentary  scar  with  septum  below  it  ;  c,  spur,  roofing  the  pit  ; 
(/,  cardinal  tooth  with  c,  accessory  lamella,  and  f,  anterior  lamina  ;  p.  876. 
Fig.   19.      Mactra  chipolaiia   Dall,   hinge-plate   of   left   valve  :    a,   dorsal,  and  c,    ventral 
posterior  lamina  ;  b,  ligamentary  scar  ;  (',  spur  ;  /,  anterior  arm  of  cardinal 
tooth  ;    d,   anterior  lamina  ;    the  septum  is   not  slioun   \  ery  clearly,   being 
seen  on  edge  ;  p.  892. 
Labiosa  (Rdita)  alia  Conrad,  exterior  of  right  valve  ;   65  mm.  ;   [i.  907. 
Teinosioiiia  (Solariorbis)  dtiplincinc  Dall  ;   2  mm. 
Spisula  (f/fiiiiiitactra)  dciisa  Dall,  e.xterior  of  left  valxc  ;  Oak  Groxe,  Floritla  ; 

14  mm.  ;  p.  900. 
Labiosa  (Ra'ila)  alia  Conrad,  hinge-plate  of  left  valve  :  /,  anterior  lamina  ;  c, 
ligament  scar  with  septum  below  it  ;  b,  cardinal  tooth  with  one  arm  project- 
ing over  the  chondrophore  ;  a,  anterior  lamina  ;   33  mm.  ;  p.  907. 
Spisula  (Hcmiiiiactra)  curtidcns  Dall,  hinge-plate  of  right  valve  :  a,  dorsal,  and 
c,  ventral  anterior  laminx;  /',  anterior  arm  of  cardinal  tooth;  c,  ligament  scar, 
without  septum  below  it  ;  d  and  f,  ])osterior  lamin;e  ;  44  mm.  ;  p.  878. 
Spisula  (Mactroineris)  dodona  Dall,  hinge-plate  of  right  valve  ;  30  mm.  ;  p.  896. 
Spisula  dcliimbis  Conrad  ;  Suffolk,  \'iiginia  ;   inlerior  of  riglit  v;ilve  ;  96  mm.  ; 

p.  897. 
Gyrodisca  iluplinciisis  V)a\\,   1895;   Upper  Miocene  ;   3.6  mm. 
Modiolus  laiiipa'cnsis   Dall  ;    from    IJallast    Point    silex   beds  ;    interior  of   ri^hl 
valve  ;   22.5  mm.  ;  p.  793. 
Fig.  29.      Spisula  inagnoliaiia  Dall,  interior  of  left  valve  ;    19  mm.  ;   |).  899. 
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Fig.  17 


l.itciita  {Mi/t/ia)  ca/oosui-usis  Dall,  right  valve  ;    55  mm.  ;   Pliciccnc. 
Diplodonta  acclinis  Conrad,   interim-  <if  right  val\c  ;    from  the  Caluosahati  hie 

beds  ;  23  mm. 
Lima  caloosana  Dall  ;   33  mm.  ;   p.  767. 
Mii/inia  ca/oosaensis  Dall,  profile  ;   22  mm.  ;  j).  902. 
Sfiisii/a  iiiarylaiidica  Dall,  interior  of  right  valve  ;  92  mm.  ;  |).  897. 
Mulinia  caloosaeiisis  Dall,  dorsal  aspect  ;   22  mm.  ;   |).  902. 
Mulinia  sapolilla   Dall,   interior  of  an  elevated  young  right  valve;     iS  mm.  ; 

p.  880. 
Midmia  sapotilla  Dall,  dorsal  aspect  ;    12  mm.  ;   p.  902. 
Miiliuia   sapotilla    Dall,    interior  of   adult   left   vahe,   showing   elongation;    29 

mm.  ;  p.  880. 
Mactra  (^Mactroiomd)  Wilkoxii  Dall,  interior  of  right  \  ahe  ;  45  mm.  ;  p.  S94. 
Mactra  {Mactrotoma)  Wilkoxii  Dall,  exterior  of  left  valve  ;   45  mm.  ;  p.  S94. 
Mactra  (Alicromactni)  undula  Dall,  interior  of  left  vahe  ;  42,5  mm.  ;  ]).  893. 
Diplodonta  acclinis  Conrad,  exterior  of  right  vaK  e  ;   23  mm. 
Mulinia  sapotilla    Dall,   exterior  of   valve   figured   above  at   fig.    7  ;     18  mm.  ; 

p.  902. 
Mactra  niultilineata  Dall,  exterior  of  left  valve  ;   from  the  Caloosaliatchie  beds  ; 

49  mm. 
I)o)iax  Einnionsi  Y)a.\\,   1892;   Miocene  of  North  Carolina  ;   prolile  ;    10  mm. 
Donax  ccquilibrata  Dall,  1892  ;   Miocene  of  North  Carolina  ;   prolile  ;    18  mm. 
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Pecten  howdencnsis  Dall,  exterior  of  left  or  flat  vahc  ;   lat.  36  mm.  ;   p. 

Pectcn  oca/anus  Dall,  left  valve  ;  lat.  36  mm.  ;   p.  756. 

Pecten  GabbiV)^S\.,  right  valve  :   lat.  53  mm.  ;   |).  717. 

Pecten  /F///co.i7'/ Dall,  right  \aUe  ;  alt.   19  mm.;   p. 737. 

Pecten  ehoreus  var.  seneseens  Dall,  left  vahc  ;   lat.  63  mm.  ;   p.  751. 

Pecten  opiintia  Dall,  left  valve  ;   alt.  33  mm.  ;   p.  707. 

Pinna  (/uadrata   Dall,   external  view  of  anterior  portion  of  internal   r; 

56  mm.  ;  p.  660. 
Pecten  suh'cnti-icosiis  Dall,  left  \alve  ;   lat.  63  mm.  ;   p.  707. 
Pecten  chipolanus  Dall  ;  lat.  25.5  mm.  ;   left  vahe  ;   p.  733. 
JVcten  Ravcneli  Dall,  right  or  convex  vahe  ;   lat.  48  mm.  ;   p.  721. 
Atrina  Harrisii  Dall,  exterior  of  decorticated  right  valve  ;  alt.  150  mm. 
Pecten  ca/oflsacHsis  Dall,  right  valve  ;  alt.  64  mm.  ;  p.  731. 


St  ;   Ion. 


p.  663. 
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PLATE    XXX. 

Fig.     t.      Spisula   diiplincnsis   Dall,   interior   of  rijjht   v.ilve  ;    Miocene,    Duplin    County, 

North  Carolina;  Ion.  58  mm.  ;  p.  898. 
Fig.     2.     Modiolus grammatiis  Dall;   Ballast  Point  silex  beds;   Ion.  20  mm.  ;   p.  794. 
Fig.     3.      Lima  smirna  Dall;  Oligocene ;  Ballast  Point  sile.x  beds;  alt.  31  mm.  ;   p.  766. 
Fig.     4.      Ostrea  falco  Dall,  inner  face   of  U|)per  valve  ;  Zeuglodon  bed  ;    alt.    55   mm.  ; 

p.  682. 
Fig.     5.      Ostrea  poitiii^rina  Dall  ;  Oligocene  of  Suwancc  River.  Floiida;  intcrioi-  of  \ipper 

valve;  alt.  iiomm.  ;  p.  682. 
Fig.     6.      The  same,  external  view  ;   p.  682. 

Fig.     7.      Tellina  dodona  Dall  ;  Oligocene,  Oak  Grove  marl  ;  Ion.   16  mm. 
Fig.     8.      Pododcsiiius  scopelus  Dall;  Rock  lilufi"  marl  ;   inner  face  of  attached  vahe;  lat. 

57  mm-  ;  P-  779- 
Fig.     9.      Mytilits  paiidionis  \y^\  \   umbonal  view  ;   p.  787. 
F"ig.   10.      Mvliliis  pandionis  Dall;  White  Beach,  Osprey,  Florida;  internal  cast  of  right 

valve;  Ion.   122  mm.  ;  p.  787. 
Fig.   II.      Ostn-a  faho  Dall  ;   alt.   55  mm.  ;   external  view  ;   p.  682. 
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Fi".     I.      Arra  {Scap/iarca)  dodona    Dall  ;    Oak    diove    mail;    iinibonal    \  icw  ;   Ion.   40 

mm.  ;  p.  640. 
Fio'.     2.      Area   (yScaphana)  santarosiiiui   Dall;   Oak  Groxe  marl;   umbdiial    view;    Ion. 

37  mm.  ;  p.  641. 
Fi".     3.      Area    [Scapharra')  canipvia    Dall;    Caloosahatchie    beds;   side  view;    Ion.    37 

mm.  ;   p.  644. 
Ficr.     4.     Area  (Scapliarca')  eaiiipv/a  Dall,  nmbonal  view,  showing  tortuosity  of  the  valves  ; 

Ion.  37  mm.  ;   p.  644. 
Fig.     5.      .4rca  {Aiiadara)  akiiiia  Dall;   Caloosahatchie  beds ;  Ion.  30  mm.;  p.  625. 
Fig.     6.     Ana  (Ajiadara)  rustica  Tuomey  and   Holmes  ;  Caloosahatchie  beds  ;  Ion.    54 

mm.  ;  p.  653. 
Fig.     7.      Area  {Aiiadara)  a/eiina   Dall  ;    Caloosahatchie   beds  ;    view  of  interior  of   left 

valve;  Ion.  30  mm,  ;   p.  635. 
Fig.     8.      Area  {Seap/iarea)  do, /una   Dall;   Oak  (irove  marl;   profile  view  of  left  vahc; 

Ion.  40  mm.  ;   p.  640. 
Fig.     8  a.  Enlarged  view  of  posterior  rib  sniljitiirc  of  the  same  ;   p.  640. 
Fig.     9.      Area  {.l/iadara)  riis/iea  Tuomey  and    Holmes,  umlional   view;   Ion.    54   mm.; 

P-  653. 
Fig.   10.      .Irea  (Seap/iarea)  sa/i/arusa/ia  Dall  ;  Oak  C.rovc  marl  ;  profile  \iew  of  left  valve  ; 

ion.  37  mm.  ;  p.   641. 
Fig.  II.     ylrea  (Seap/iarea)  slaini)iala  Dall  ;  Chipola  marl  ;  Ion.  27  mm.  ;  p.  641. 
Fig.  12.     Area  aquila  Heilprin  ;  Caloosahatchie  beds ;  Ion.  33.5  mm.;   p.   621. 
Fig.  13.     Area  {Seap/iarea)  stamiiiata  Dall;   Miocene,  Walton  County,  Florida;  Ion.  37 

mm.  ;   p.  641. 
Fig.  14.      .Irea  {Xo'eiia)  /iiinila  Conrad;    Caloosahatchie   beds;   umbonal   view;  Ion.   60 

mm.  ;  p.  631. 
Fig.   14  b.  Area  {Nitelia)  /iiiiula  Conrad,  pidfilr  view  of  left  valve  ;  Ion.  60  mm.  ;   p.  631. 
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Yoldia  frah-r  ])all;  Oligoccnc  of  Oak  (iiove,  Florida;  exterior  of  left  valve; 

13.5  mm.  ;  p.  596. 
Lc(hi   hypsoma    Dall  ;    Miocene,    Duplin    County,    North    Carolina;    5.5    mm.; 

p.  589. 
Lciia  aia/a  Dall  ;   Eocene  of  Wood's  Bluff,  Alabama  ;    15.5  mm.  ;   p.  586. 
Leda  livchi/ia  Dall  ;   Miocene  of  .-Mum  IJluff,  Florida  ;  9.5  mm.  ;   p.  590. 
Leda  pi'lti-lla  Dall  ;  Oligocene  of  Bowden,  Jamaica  ;   8  mm.  ;  p.  579. 
Lcda  dodona  Dall;  Oligocene  of  Oak  Grove,  Florida  ;  9.2  mm.  ;   p.  589. 
Nuciila  sinaria  Dall  ;  Oligocene  of  Oak  Grove,  Florida  ;  4.5  mm,  ;  ]).  575. 
Lcda  pharcida  Dall  ;   Eocene  of  Wood's  Bluft',  Alabama  ;   34  mm.  ;   p.  587. 
Nuciila prunicola  Dall  ;   Miocene  of  Plum  Point,  Maryland  ;   6  mm.  ;   p.  576. 
A'ucii/a  chipolana  Dall ;  Oligocene  of  Chipola,  Florida,  marl  ;   3.6  mm.  ;  p.  575. 
Area  initiator  T>3.\\  \   Oligocene  of  Chipola,  Florida,  marl  ;   5.5  mm.  ;   p.  634. 
Lcda  trochilia  Dall ;   Miocene  of  Alum  Bluff,  Florida  ;   8.5  mm.  ;   p.  590. 
Lcda    catasarca    Dall;    Eocene   of   Wahtubbcc    Hills,    Mississippi;    5.5    mm.; 
p.  588. 
Fig.   14.      A'ucii/t!   tapliria    Dall  ;     .Miocene  of    Duplin    County,    North   Carolina,    Natiu'al 

Well  ;   3.8  mm.  ;   p.  576. 
Fig.  15.      Area  latidcntalu  Dall  ;   ()li;.;occnc  of  the  Chipola  marl  ;    18  mm.  ;   p.  638. 
Fig.  16.     Area  Spciucri  Dall  ;   Pliocene  of  Tchuanteper  ;   hinge  of  right  \al\e  ;    16  mm.  ; 

p.  652. 
Fig.  17.      Trinacria  Mcckii  Dall  ;  Oligocene  of  Oak  Grove,  Florida  ;  4  mm.  ;   p.  604. 
Fig.  iS.     Area  ovalina  Dall  ;  Oligocene  of  Bowden,  Jamaica  ;  3.2  mm.  ;   p.  630. 
Fig.  19.     Area  (Cucullaria)  Aldrieiti  Dall  ;   F.ocene  of  the  Claiborne  Sands;   8.2  mm.  ; 

p.  630. 
Fig.  20.     Area  catasarca  Dall  ,  Pliocene  of  Alligator  Creek,  Florida;   55  mm.  ;  p.  654. 
Fig.  21.      Area  eainpsa  Dall  ;   Miocene  of  Alum  Bluff,  Florida;  41.5  mm.  ;   p.  656. 
Fig.  22.      Area  eaiiipyla   Dall,  var.   aretea    Dall;    Pliocene  of  Shell  Creek,    Morida;    34 

mm.  ;  p.  645. 
Fig.  23.     Area  virginice  Wagner  ;   Miocene  of  Virginia  ;   84  mm.  ;   p.  627. 
Fig.  24.      Area  Spcneeri  Dall;   Pliocene  of  Tehuantepec  ;  restored   left  vaKe  ;    18   mm.  ; 
p.  652. 
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Area  hypoiiu-la  Dall ;  Oligocene  of  Cliipola,  Florida  ;   50  mm.  ;   p.  637. 
Area  arcsta  Dall  ;   Miocene  of  .Xhim  ISluff,  Florida  ;  4.1  mm,  ;   p.  655. 
Area phalarca  Dall  ;  Oligocene  of  Oak  (Jro\e,  Florida  ;   23  mm.  ;  p.  626. 
Area  areula  Heilprin ;  Oligocene  of  Tampa  silex  beds  ;  47  mm.  ;  p.  624. 
Area    irregularis    Dall  ;    Pliocene    of   the    Caloosahatchie    marls  ;     52    mm.  , 

p.  623. 
Area  triphera  Dall  ;   Caloosahatchie  Pliocene;    18  mm.  ;  p.  648. 
7.     Area    tolepia    Dall;    Oligocene  of  liowden,   Jamaica;   dorsal    \  icw  ;    28   mm.; 
p.  649. 
Fig.     8.     The  same,  side  view  ;   p.  649. 

Fig.     9.     Area  {Balhyarea)  Heiulersoiii  Dall  ;  Oligocene  of  Powdcn  ;   2  mm.  ;   p.  653. 
Fig.  10.      Ervilia  ekipolana  Dall  ;  Oligocene  of  the  Chipola  beds;  4.2  mm.  ;  |).  914. 
Fig.   II.     Areaearolineniis\\-A-^nc\\   INIiocenc  of  North  Carolina  ;   56  mm.;  p.  639. 
Fig.  12.      Area  bo-u.'deniaiia  Dall  ;  Oligocene  of  IJowdcn,  Jamaica;    11  mm.  ;  p.  622. 
Fig.  13.     Area  doiiaeia  Dall  ;  Oligocene  of  ISowdcn,  Jamaica  ;  6.5  mm.  ;  p.  649. 
Fig.   14.     Area  paratina  Dall;   Chipola  mail;   28  mm.  ;   p.  621. 

Fig.  15.     Area  aeompsa  Dall;  Oligocene  of  .Minn  llluff,   l-'lorida  ;   20  mm.  ;   ]).  648. 
Fig.  16.      Enu'/ia  oregonensis  DM  ;  Nehalem  Ri\L-r,  Oregon;   7.6  mm.  ;   p.  916. 
Fig.   17.      Ervilia  polita  Dall;  Caloosahatchie  Pliocene;   6.3  mm.  ;   p.  916. 
Fig.  18.      Aligena  pustiilosa  Dall;  Oligocene  of  Oak  Grove,  Florida;  6.5  mm. 
Fig.  19.      Erviiia  Iriaiigiilaris  Dall  ;   Oligocene  of  the  Chipola  beds  ;   5.7  mm.  ;   p,  915. 
Fig.  20.      Emilia    lata    Dall  ;     .Miocene    of    Duplin    County,    North    Carolina  ;    5    mm.  ; 

p.  915. 
Fig.  21.      Carolia  jaiiiaieensis    Dall;     Focene    of    Cambridge    beds,    Jamaica;    48    mm. 

broad  ;   p.  776. 
Fig.  22.      Aligciia  pustuhsa   Dall;    Oligocene  of  0,ik   Crove,    Florida;    view  of  interior  ; 

6.5  mm. 
Fig.  23.      Maeira  {Maetrotoina)  eyinala  Dall  ;  Oligocene  of  Oak  (irovc,  Florida  ;  31  mm.  ; 

p.  893. 
Fig.  24.     Area  halidonata  Dall ;  Oligocene  of  Bouden,  Jamaica  ;   56  mm.  ;   p.  646. 
Fig.  25.     Area  clisia  Dall  ;  Miocene  of  Virginia;   56  mm.  ;  ]).  657. 

Fig.  26.     Area  aeliiiopliora  Dall  ;  Oligocene  of  Monkey  Hill,  Panama  Railway  ;  46  mm.  ; 
p.  647. 
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Fig. 

I. 

Fig. 

2. 

Fig. 

3- 

Fig. 

4. 

Fig. 

5- 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9- 

Fig. 

lO. 

Fig. 

II. 

Fig. 

12. 

Fig. 

13. 

Fig. 

14. 

Fig. 

15- 

Fig. 

16. 

Fig. 

i6a 

Fig. 

"7. 

Fig. 

18. 

Fig. 

19. 

Fig. 

20. 

Fig. 

21. 

Fig. 

22. 

Fig. 

23. 

Fig. 

24. 

Pectcn  coccyiiit'/iis  Dall,  left  valve  ;  alt.  30  mm.  ;   p.  741. 

Pccten  cactaciiis  Dall,  ri>;lu  vahc,  the  cars  restoied  fiom  a  smaller  one  ;  alt. 

28  mm.  ;  p.  716. 
Pectcn  imiccistis  Dall,  right  \-alve  ;  alt.  16.5  mm.  ;   p.  744. 
Pecten  scissuratus  Dall,  left  \al\c  ;  lat.  30  mm.  ;  |).  715. 
Pccten  compactus  Dall,  right  vaKe  ;  lat.  26  mm.  ;   p.  707. 
Glycymcris  ditplincnsis  Dall,  interior  of  left  valve  ;  alt.   10  mm.  ;  ]>.  613. 
The  same  valve,  e.\terior  view  ;  p.  613. 
Pccten  Biirnsii  Dall,  rii^ht  valve  ;   lat.   19  mm.  ;  p.  720. 
Pecten  7uahtubheanus  Dall,  left  \al\c  ;  alt.   17.5  mm.  ;   p.  736. 
Pecten  altimensis  Dall,  left  \alve;  alt.  8.5  mm.  ;   |).  740. 
The  same,  right  valve  ;  p.  740. 
Pecten  Giippyi  V)a\\,  riijht  valve;   p.  718. 
The  same,  left  valve  ;   lat.  5  mm.  ;  p.  71 8. 
Pecten  condyloinatiis  Dall,  left  valve  ;  lat.  24  mm.  ;   p.  729. 
The  same  in  profile,  showinjj  undulations  ;  p.  729. 
Oryctoinya  clail>ornensis  Dall,  left  \alve  ;  Ion.   27  mm. 
The  same,    pustular  sculpture  enlarged;    Claibornian  ;    Nautilus,   xi.,    p.    135, 

April,  1898. 
Area  callicestosa  Dall,  sculpture  magnified  ;  p.  63S. 
The  same,  exterior  of  left  valve  ;  32  mm.  ;  p.  638. 
Thracia  Ditleri  MaXX  \  from  Kocene  of  Oregon  ;  Ion.  48  mm.  ;  Aiago  beds  near 

Coos  Bay,  Oregon. 
Yoldia  psaniniotcra  Dall,  left  \alvc  ;  Ion.  21  mm.  ;   p.  596. 
Pectcn  centrotits  Dall  ;   lat.   19.5  mm.  ;   p.  733. 
Pecten  eugraniinatus  Dall,  right  valve  ;  lat.  20  mm.  ;   p.  712. 
Pecten  cocoanus  Dall,  left  valve  ;  alt.  23.5  mm.  ;  |).  738. 
Pectcn   //arn'sii  Dall,  left  valve  of  a  slightly  distorted  sperimen  ;   hit.  31  mm.  ; 

p.  742. 
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Fig. 
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Fig. 

8. 

Fig. 
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Fig. 

lo. 

Fig. 

II 

Fig. 

12 

Fig. 

13 

Fig. 

14 

Fig. 

'5 

Fig. 

i6 

Fig. 

17 

Fig. 

i8 

Fig. 

'9 

Fig. 

20. 

Fig. 

21. 

Fig. 

22. 

Fig. 

23- 

Fig. 

24- 

Fig. 

25- 

Fig. 

25a 

Fig. 

26. 

Fig.  27. 


Julia  JJoyidana  Uall,  outside  of  right  valve  ;  Ion.  3.7  nun.  ;   p.  Si  1. 

The  same,  inside  view. 

The  same,  inside  view  of  left  valve. 

LitHCTii  solida  Dall,  inside  view  ;  alt.  3.5  mm.  ;   p.  769. 

The  same,  outside  view. 

C>rni-/hi  duplhicnsis  Dall,  inside  view  ;  alt.  2.5  mm.  ;   p.  804. 

Anoinia  floridana  Dall,  inside  of  upper  valve  ;   Ion.  29  mm.  ;  p.  783. 

Di?iiya  i^raiidis  Dall  ;   Ion.  33  mm.  ;   p.  764. 

Sp/ifiiia  attenuata  Dall,  inside  of  left  valve;  Ion.  9.5  mm.  ;   p.  860. 

Tugoiiiopsis  compacta  Dall,  inside  of  left  valve  ;  Ion.  7  mm.  ;  j).  860. 

Anoinia  microgrannnala  Dall  ;   Ion.  22  mm.  ;   p.  783. 

Modiolaria  carolincnsis  Dall  ;   Ion.  6.5  mm.  ;  p.  806. 

Congt-ria  laiiu-Hata  Dall,  inside  of  right  valve,  the  louer  margin  imperfect  ;  alt. 

11.5  mm.  ;   p.  Sog. 
Congt-ria  lamcllata  Dall,  inside  of  left  valve  ;  alt.   17  mm.  ;   p.  809. 
The  same,  seen  in  profile  to  show  projecting  lamina. 
Modiolus  Guppyi  Dall  ;  Ion.  9  mm.  ;   p.  794. 
Modiolus pugc'lensis  Dall;   Ion.   17  mm.  ;   p.  792. 
/.////((  tampaensis  Dall  ;   alt.  20  mm.  ;  p.  766. 
Anoinia  liinatula  Dall,  outside  of  upper  valve  ;  with  one  of  the  hollow  caU  areous 

byssal   plugs   of  the   same   species   affi.xed   to   the   surface  ;   hit.    70   imn.  ; 

p.  785. 
Lima  viikshiirgiana  Dall,  from  a  cast;  alt.  31  mm.  ;   p.  765. 
Lima  carolincnsis  Dall  ;  alt.   16.5  mm.  ;   p.  767. 
Crcnclla  minuscula  Dall  ;   2  mm.  ;   p.  803. 
Fistulana  ocalaiia  Dall,  cast  ;   Ion.  55  mm.  ;   p.  826. 
Lima  costulata  Dall,  fragment;   Ion.   18  mm.  ;   p.  766. 
Spondylus  rotiindaliis   Heil|)rin,  outside  of  young  upper  \al\e;    all.    57   mm.  ; 

P-  759- 
.  The  same  ;   profile  of  one  of  the  foliations. 

Modiolus  (Grcgariclla)  minimus  Dall,  pseudomorph  in  silica,  from  above,  show- 
ing traces  of  original  shell ;  Ion.  7  mm.  ;  p.  797. 

Lilhophaga  nuda   Dall,  silicious  pseudomorph,  dorsal  view,  showing   traces   of 
shell,  the  posterior  end  defective  ;  Ion.  50  mm.  ;  p.   800. 
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For  the  purposes  of  this  index  subgenera  and  varieties  are  treated  as  genera  and  species,  bill  the 
species  of  any  genus  will  usually  be  found  assembled  under  the  generic  and  not  the  subgeneric  name. 
Names  of  groups  and  species  first  published  in  this  work  are  in  italics.  The  page  number  indicating 
the  place  where  a  diagnosis  or  synonymy  is  given,  or  where  important  information  is  to  be  found,  is  in 
italics;  a  single  reference  or  casual  mention  is  indicated  by  Roman  numerals. 


Acar  [see  Area)  615,  616,  629. 
Acesta  765. 
Achatina  572. 
Achatium  572. 
Acilaj7_^  573. 

castrensis  572. 

Cobboldias  57,;. 

Conr.tdi  573. 

<  or  Jala  573. 

(lecisa  573. 

ihvaricata  572 

Krmani  572. 

Kulloni  572. 

insignis  572. 

/aponh-a  572. 

Lyalli  572. 

mirabilis  572. 

Schomhurgki  573- 

tiuncata  573. 

tuberculata  573. 
Actinomya  S32. 
Adesmacea  Si 2. 
Adrana  (see  Leda)  jSo,  592. 
Adula  799. 
-Enigma  772. 
.Equipecten  6gj,  696,  705,  713, 

714.  732,  733.  734- 
Agina  S34,  836,  837. 

purpurea  834. 
Alectryonia  672. 
.Migena  928. 

a^quata  92S. 

pustulosa  92  S. 
Aloidis  836,  S3S,  S43,  S44,  S45, 
846,  8.,9,  S50,  852,  S53. 

guincensis  838. 
Amphidesma  90S,  912. 
Amusium    692,    693,   bi)S,  699, 

744.  745.  7jj- 
Dalli  O9S. 


Amusium,  cont'ii. 

Lyoni  693,  698,  745,  7/9. 

magnum  726. 

Mortoni  718,  719. 

ocaianuin  745. 

papyraceum  7:8. 

squamulum  757. 

lestudinarium  726. 
Amussiopecten  699, 
.\mygdalum  790. 

den<lriticuni  790. 
Anadara  (see  Area)  617,  61S,  6/9, 

636,  bjs,  65S. 
Anapa  909,  913. 

Smithii  909,  913. 

triquelra  913. 
Anapella  913. 
Anatifcra  572. 
Anatina  837,  go6. 

pelhicida  906. 
Anatinacea  827. 
Anatinella  Sgo,  S91. 

dilatata  8go. 

nicobarica  S90. 

Sibbaldii  890. 
Anatinellina;  $14,  S90,  S91. 
Anatium  572. 

Anisorhynchus  836,  Sjt),  840. 
Anisothyrls  S36,  837,  Sjiy,  840, 

S53.  854, 

obliqua  S39. 
Anomalocardia  619, 636, 643, 658. 
Anomalomya  Sio. 
Anomia  769,  772,  773,  774,  775, 
^Sr,  7S2,  783. 

acontes  784. 

aculeata  779,  784. 

xnigmatica  774. 

Conradi  784. 

dclumbis  7S5. 


Anomia,  cont'd. 
electrica  784. 
elyros  774. 
ephippioides  781,  7,y»,  783. 

ep'i'l'l'ii™  774,  784- 
Jloriiiiinti  783. 

glabra  784. 

gryphus  673,  674. 

iiidecisa  783. 

jugosa  782. 

lampe  785. 

limalula  7S5. 

lisbonensis  781. 

macroschisma  780. 

McGeei  782. 

micrograinmala  783. 

navicelloides  782. 

placenta  772. 

Ruffiui  fSs,  783. 

simplex  784. 

squamula  7S4. 

subcostata  780,  ySs- 

umbonata  783. 
Anomiacea;  769. 
Anomiidse  761;,  776,  779. 
Anomya  78 1. 
Anonica  668. 
Attiicorliula  S39. 
Area  6/j,  616,  864. 

acorn psa  648. 

actinophora  647. 

Adamsi  615,  03c),  659. 

Dequicostata  644. 

ceretea  645. 

alcima  635. 

Alilrichi  630. 

americana  650, 651 ,  652, 659. 

antillarum  636. 

anliquata  617,  619. 

aquila  621. 
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Area,  cont\l. 

arata  643,  644,  645. 
arcula  615,  624. 
aresla  63S,  65J. 
aspera  615,  625. 
asperula  659. 
auriculata  6^9,  655,  659. 
aviculseformis  619,  620. 
barbata  614,  615,  659. 
bicops  636. 
bisulcata  617,  659. 
Bonaczyi  621. 
bowdeniamx  622. 
braziliana  635. 
brevidesma  644. 
buccula  643,  644. 
crElata  615,  629. 
Caillati  631. 
callicestosa  63S. 
callipleura  639,  655,  657. 
campechensis  6jO,  651,  659 
catnpsa  656. 
campy  la  644,  645. 
caiialis  658. 
cancellala  65S. 
Candida  615,  626,  659. 
carolinensis  615,  632,  6ji). 
catasarca  654. 
celox  616. 
centenaria  615,  62S. 
centrola  61 7. 
Chemnitzii  636,  659. 
chiriquicnsis  642. 
clathrata  629. 
clisea  657,  658. 
complanata  627. 
congesta  658. 
Conradi  615. 
consobrina  646,  647. 
coiilraria  633. 
crassicosta  653. 
cucuUoides  61 5,  624,  625. 
cumaiiensis  633. 
declivis  650. 
Deshayesii  659. 
duvincta  658. 
dipleura  658. 
divaricata  629. 
dodona  640. 
(loniingciisis  629. 
donatia  649. 
dunaciformis  615. 
clegans  633. 
elcvata  642. 


Area,  cont'd. 
Blicata  636. 
filosa  632. 

Horidana  636,  637,  647. 
gigantea  65S. 
glomcrida  653,  O59. 
glycymcris  607. 
gracilis  631. 
gradata  629. 
grandis  642. 
granulifera  658. 
halidonata  646. 
hatclietigbeensis  622. 
Ilclblingii  626,  659. 
hemicardium  617. 
Hendersoni  653. 
heterodoiua  615,  616. 
Iiians  615,  627. 
Ilolmesii  651,  652. 
Iiypomela  6ji,  647,  64S. 
idonea  6j<?,  640. 
imbricata  621. 
improcera  64J,  644,  Iqo. 
iiucquilatcralis  647. 
incile  632,  633. 
incongrua  61S,  633, 634, 6,'j 

659. 
inequivalvis  617,  61S. 
initiator  634. 
inornata  658. 
irregularis  623. 
jamaicensis  626. 
lactca  629. 
Larkini  659. 
latidenlata  6jS,  647. 
Lesiicuri  625,  643. 
licnosa  633,  6j6,  637,  638. 
lima  615,  624. 
limatula  659. 
limula  617,  63/,  659. 
lineolata  644. 
lintea  615,  659. 
Listeri  621. 
lithodomus  615. 
Martinii  617. 

maryhindica  615,  62J,  624. 
maxillata  658. 
microdoiita  658. 
inississippieiisis  615,  6-'5. 

626,  64J. 
modiolus  795. 
multilineata  65S. 
nose  613,  620. 
nodosa  6j5- 


Area,  cont'd. 

nodulosa  659. 

nucleus  571. 

obispoana  658. 

oeeidentalis  620,  622,  059. 

Orbignyi  636. 

oronlcnsis  658. 

ovaiina  630. 

ovalis  650. 

ovata  627. 

paratina  621,  623. 

patricia  642,  65S. 

pectinata  612. 

pectunculoides6i9,  653,659. 

pectunculus  607. 

Pennelli  658. 

pexata   618,   649,  650,  b^i, 

659. 
phalacra  626. 
l>ilosa  607. 
platyura  632. 
plicatura  643,  (^44. 
polycyma  659. 
poiiderosa  617,  632,  ^yj'.  659 
profundicola  659. 
propatula  615,  6jy. 
protexta  632,  633. 
protracta  615,  621,  02y. 
pulchra  658. 
reticulata  629,  659. 
reversa  616,  617. 
rhombica  636. 
rhomboidella  625. 
Rogers!  646. 
Rogcrsiana  646. 
rubrofusca  616. 
rustica  653,  655. 
sagrinata  659. 
santarosana  O41,  642. 
sealarina  634. 
scalaris  634. 
scapha  650. 
sckizotoma  659. 
secticostata  636,  637,  659. 
senilis  618. 
Spenceri  652. 
squamosa  629. 
stainiitala  641,  642. 
slaminca  642,  657,  65S. 
stillicidium  639. 
sublineolala  644. 
subprolracla  621,  622,  djy. 
subroslrata  655. 
subsinuata  645. 
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Area,  roitt'ii. 

stilcicosta  659. 

ticttiala  631. 

lemiicardo  655. 

toltpia  O^if,  652. 

torluosa  616. 

transversa  643, 644,  0./j;,  646, 
659. 

trapezia  617. 

trigintinaria  658. 

trIUiieala  65S. 

trinitaria  617,  65S. 

Iriphera  64S. 

triciuctra  642. 

umbonata  620,  622,  659. 

velata  659. 

virginuv  6^7,  628. 

WagHeriitna  619. 

zebra  620. 
Arcacea  603. 
Arcida;  604,  Ooy. 
Arcinii;  613. 
Arcinella  S35. 
Arcomytilus  780,  7S7. 
Arcoperna  792. 

Arcoptera  (sec  Area)  614,  6ly. 
Argina  617,  biS,  619,  6^9,  657. 
Argyromya  S32. 
Asaphis  836. 
Aspidopholas  S21. 
Astarte  S64. 

Conradi  SSi. 
Atactodoa  9//,  913. 
Atrina  6J9,  66 1. 

alamedensis  665. 

argentea  662,  663. 

chipolaua  662. 

Harris  it  663. 

jacksoniana  662. 

muricata  659,  661. 

nigra  659. 

rigida  659,  66;^,  664. 

serrata  659,  663,  664,  665. 

venturensis  665. 
Avicula  (see  Pteria)  668. 

aluco  670. 

atlantica  670. 

Caiideana  668. 

cardiacrassa  669. 

chloris  670. 

communis  670. 

heteroplera  670. 

hirundo  670. 

Miacroplera  670. 


Avicida,  coiifj. 

miiltangula  669. 

nitida  670. 

pteria  670. 

semiaurita  666. 

smaragdina  668. 

stri.\  670. 

tarentina  670. 

vitrea  670. 
Aviculopeclcn  701. 
Axina;a  (see  Glycymeris). 

bellasciilpta  607. 

duplislria  607. 

lilosa  607. 

inequistria  607. 

intercostata  607. 

intermedia  608. 
.\xineoderma  607. 
Azara  836,  S37,  839. 

contracta  S56. 
IJalanus  7S0. 

Barbatia  (see  Area)  614, 616, 619, 
62J,  624,  625,  626    627, 
62S. 
IJarnea  i'/j,  Si 6. 

alatoidea  8 1 7. 

Aldrichi  81 7. 

arciiata  816. 

costata  816. 

Levescpiei  817. 

spinosa  815. 

truncata  Si  6. 
Barrettia  776. 
Basterotia  861,  862. 
Bathyarea  (see  Area)  616,  6n), 

632. 
Batissa  776. 

Bentharea  (see  CucuUaria)  616. 
Bertlielinia  8lo. 
Bieorbula  836,  838. 
Blainvilica  8S3. 
Bornia  lioica  920. 

Mazyckii  920. 
Bothrocorbula  S36, S^i),  S50,  85 1 , 
852. 

viminea  iSjU,  851,  852. 
Botula  ■ji)2,  797,  801. 
Botulina  791. 
Brachidontes  791. 
Braehydonles  79/,  794,  79S,  805. 

elava  795. 

hamatus  789. 

modiolus  796. 
Byssoarca  614,  623,  643. 


Byssomia  petrieoloides  801. 
Caeophonia  883. 
C.idmusia  81S. 
Cx'cella  910,  y/./. 

liorsfieldii  914. 
Callitriche  7S6. 
Callitriehoderma  786. 
Caljoarca  6/j,  62^,  624, 625, 626. 
Camptonectes  692,  697,  751,  753. 
Cardilia  890. 
Carolia  770,  771,  772,  774,  yjs- 

floridana  774,  ^^^. 

jamaiccnsis  TJl. 

placunoides  774. 
Cassidea  572. 
Cassis  572. 
Cepa  781. 

Cercomya  ledxformis  579. 
Ccrion  572. 
Cerium  572. 
Ceronia  909,  91 1. 

denticulata  909. 

Singleyi  912. 
Chcena  S23,  826. 

cuneiformis  825. 
Chama  glycymeris  571. 
Cheuopea  832. 

Chlamys  690,  692,  bi)^,  699,  705, 
707,  7IS.  7'6,  724,   725, 
728>  734.  737.  743.  744- 
Cibola  614. 
Cladodon  904. 
Clathrodon  903,  904. 
dementia  883. 
Cnesteriutn  595. 
Ccclomactra  Sy^,  891. 
Columbia  903. 
Congeria  SoS,  809,  810. 

cochleala  809. 

Gundlaehi  809. 

lametlala  809. 

leucoph^ala  SoS,  809,  810. 

Rossmissleri  809,  Sio. 

Salici  S09. 
Conus  689. 

Coralliophaga  elegans  920. 
Corbula  836,  S37,  838,  860. 

alabamiensis  S41,  S42,  S48. 

alxformis  840. 

Aldriehi  841,  5./-',  843,  848. 

aliformis  839,  846. 

alia  838,  846. 

aniara  839. 

amazunensis  840. 
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Corbula,  cont''d. 
armifera  840. 
Barraltiana  849,  556. 
biangulata  S36,  838. 
bicarinata  S46. 
Bradleyi  S50. 
Burnsii  847. 
calooSiS  853. 
cariba;a  855. 
caiinata  840. 
carinifera  856. 
Cliurcliisonii  843. 
comiilaiiata  836. 
compressa  S42;  843. 
concentrica  840. 
concha  841. 
Conradi  842 

contiacta  838,  852,  S54,  5'jj. 
cubaniana  848. 
cultriformis  840. 
cuiieata  840,  S53,  834,  856. 
cuita  852. 
densata  S42. 
diegoana  856. 
Dietziana  856. 
disparilis  849,  85 2,  S5J. 
dominicensis  847. 
elevata  852. 
Englemannii  840. 
engonata  841,  ^y^,  847,  856. 
erecta  840. 
Evansana  840. 
cxtenuata  844. 
feriuginosa  856. 
filosa  844,  846. 
Iluviatilis  839. 
fossata  844. 
Gabbi  840. 

gallica  836,  837,  83S. 
galvestonensis  852. 
gibba  837. 
gibbosa  843,  S45. 
gregaria  840. 
Gregorioi  84I,  842,  S4;}. 
Harrisii  855. 
Hauxwelli  840. 
helerogtnea  850. 
Hornii  840. 
idonea  852. 
ignota  843. 
ima  841,  842. 
inajqualls  833,  854. 
iiitaslriata  S46. 
inlcrslriala  846. 


Corbula,  <:ont\l. 

laqueata  S44,  845,  852. 

Lavalleana  84S,  849. 

ledieformis  S40. 

levata  852. 

luteola  856. 

mactriformis  S40. 

maigaritacea  837. 

mediterranca  836. 

milium  845. 

Murchisoiiii  843,  844. 

nasuta  S41,  842,  S43,  854. 

nasutoides  846. 

nucleata  855. 

obliqua  840. 

oniscus  843,  844,  845,  846, 
852. 

ovata  840. 

paiilis  840. 

pearlensis  846. 

perdubia  S44,  852. 

l)ennulata  S40. 

prima  846. 

primorsa  S40. 

priscopsis  853. 

pyriformis  836,  839,  S40. 

r<idiatula  851. 

rugosa  843. 

sarda  847. 

scminella  848. 

sericea  S48. 

smithvilleiisis  843. 

sphiiiia  847. 

sphenicUa  840. 

subcompressa  841. 

subcontracta  849,  Ss4- 

subettgonatn  841. 

siibnasuta  841. 

subtrigonalis  840. 

sidcata  836,  837,  838. 

Swiftiaiia  855. 

synnrmosles  S30,  85 1 . 

tecla  842. 

ttnella  851. 

tenuis  840. 

texana  845. 

vieta  5^9,  850. 

viminea  836,  839,  Sjo,  851. 

Wailesiana  846. 

Wkilfieldi  849. 

Willcoxii  85 1 . 
Corbulaiiiclla  840. 

gregaria  840. 
Corbulida;  836,  861. 


Corl)uloiiiya  836,  837. 
Crassatella  874,  908,  909. 

cygnea  S74. 
Crassatellites  871. 
Crassoslrea  6fr,  (>'J2,  675- 
Crenella  798,  80/,  805. 

asquilatera  577- 

concentrica  803. 

costata  803. 

decussata  803. 

divaricata  803,  804. 

diiplinensis  804. 

faba  804. 

glandula  804. 

isocardioidea  803. 

lateralis  807. 

latifrons  ■jg8,  803. 

margoritacea  802,  803. 

minuscula  803. 

pulcherrima  802. 

sericea  802. 

tenuis  803. 
Crenellodon  802,  S03. 
Cryptodoii  885,  906. 
Cryplomya  85  9. 

califoruica  859. 

ovalis  859. 
Ctenoconcha  5S1. 
Ctenodonta  583. 
Ctenodontida'  583. 
Ctenoides  765,  768. 
Ctenolium  691. 
Cubitostrea  671. 
Cucultea  603,  604,  840. 

concamerata  603. 

gigantea  603. 

levis  603. 

maconensis  605. 

macrodonta  603. 

onocliela  C03,  658. 

Rogersi  646. 

Rogersiana  646. 

SafFordi  603. 

transversa  603. 
CucuIIcearca  624,  643. 
Cucullaria   [see  Area)   604,   615, 
616,  630. 

heterodoiita  616. 
Cucurbitula  824. 
Cunearca  {see  Area)  6/8, 633, 634, 

635,  636. 
Cuneocorbula  836,  838,  841,  842, 
843,   S46,  847,  848,  S49, 
SS3-6. 
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Cuspidaria  602,  S46,  S59. 
Cyclomaclia  S75. 
Cyclopeclcn  697,  752. 
Cynibophora  S6g,  Syt),  S91,  896. 
Cymlmlostrea  671,  67S. 
Cyphoxis  614. 
Cypricia  906. 
Cyreiia  864. 
Cyrilla  S98,  600,  dor. 

decussata  598. 

nuinita  602.  ■ 

sulcata  601,  602. 
Cyrtodaire  S35. 
Cyrtodaria  SjS,  870. 

Kurriana  835. 

siliqua  835. 
Cyrtopleura  815,  Si 6. 
Cytherea  dariena  S95. 
Dactylina  814. 
Daphne  614. 
Daphneodcnna  614,  615. 
Daphnodeniia  615. 
Uarina  SSi;,  891. 

declivis  890. 

Kingii  8S9. 

solenoides  S89. 
Davila  909,  q/j. 

crassula  913. 

plana  913. 

polila  909,  913. 
Davilina;  9I3. 
iJendoslrea  672. 
Oeshagesia  607. 
IJeshayesia  607. 
Diberiis  yi)c),  Soi. 
Dimya  764. 

argentea  764. 

grandis  764. 
Dimyacidse  764. 
DIplodonta  acclinis  923. 
Diploschiza  77,/,  781. 
Donacilla  909,  910,  <;/»,  913. 

cornea  909. 
Donacille  90S,  909,  912. 
Donax  it'iuilibrata  923. 

Enimonsi  923. 
Dreissena  S08. 

americana  808. 

leucophaeta  808. 

recurva  789. 

Riisii  808. 
Dreissensia  808,  809,  810. 

fluviatilis  808. 

Massci  S09. 


Dreissensia,  conl\l. 

polymorplia  S08. 
Dreissensiida;  807. 
Dythalmia  danubii  80S. 
Eastonia  SSy,  891. 

oigyptiaca  S87. 

nicobarica  887. 

rugosa  872. 

Slimpsoni  887. 
Eburneopecten  697,  751. 
Echion  781. 
Echionodcrnia  781. 
Electroma  668. 
Enoceplialus  Soi,  S08. 
Entolium  698. 
Ephippium  fbg,  770,  771,  773, 

774,  775.  777- 

papyraceum  775. 

sella  769. 
Erodina  836. 
Erodona836,  Sjg.,  840,  853 

mactroides  836. 
Ervilia  909,  910,  ()14. 

chipohina  tyi-f,  9 1 5,  916. 

coiicentrica  914,  915. 

lata  915. 

oregoncnsis  916. 

planala  915. 

polila  916. 

triaiiguhiris  915. 
Erviliinx  913- 
Erycina  90S,  912. 

Petitiana  909,  913. 

tensa  849. 
Eryx  908,  910. 
Euvola  6<;./,  713,  721. 
Exogyra  672. 
FabagellaS6l. 
Felipes  696. 
Fenestella  787. 
Fistulana  822,  823,  Ssb. 

elongata  826. 

larva  826. 

ocalana  S26. 

riipeslris  S25. 
Flabellipecten  699. 
Flexopecten  697. 
Fossularca  {see  Area)  615,  b^g, 

658. 
FulcrellaSsS,  861. 

simplex  858. 
Galeomma  834. 
Gaslrocluena  820,  ^.y,  826. 

cimilariopsis  S24. 


Gaslrochocna,  cont'd. 

cuneiforiiils  825. 

cymbia  824. 

Dalli  S24. 

dubia  823,  824. 

g.ainescnsis  S24. 

lagenula  824. 

larva  824. 

ligula  S25. 

modiolina  823,  S24. 

raytiloidcs  824. 

ovata  S24,  825. 

roslrata  824. 

rolunda  825. 

subbipartita  824. 
Gastrochicnida;  823. 
Gemma  purpurea  919. 

Totteni  919. 
Gigantostrea  671. 
Gitocentrum  814. 
Glaucion  765. 
Glomus  582,  ji'y. 

nitens  5S4. 
Glossus  lilosus  607. 
Glycimera  835. 

Glycimeris  boy,  610,    615,   S27, 
835.  S70. 

Aldrovandi  872. 

arelica  832. 

byssifera  834. 

estrellana  830. 

generosa  830. 

incrassata  835. 
Glycymeris  571,  572,  606,  615. 

acuticostata  608,  613. 

alabama  828. 

americana  bog,  611. 

approximans  608. 

arctata  607. 

Broderipii  607. 

car  inula  613. 

deltoidea  606. 

duplinetisis  613. 

fdusa  607. 

hamula  O07. 

idonea  607. 

jamaicciisis  608. 

Kashevarovi  608. 

Isvis  bog,  612. 

minor  606,  607. 

mississippiensis  60S. 

parilis  609. 

pectinata  6/^,  613. 

pcnnaeea  boS,  610. 
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Glycymeris,  conCd. 
plagia  bii,  6i2. 

staminea  607. 

subovata  611. 

tiigonella  606,  607,  60S. 

Tuomeyi  611,  612. 
Glyptostyla  panamensis  895- 
Gnathodon  903,  904,  905. 

clathrodon  904. 

cuneatus  903. 

Grayi  904. 

Johnsoni  8S1,  905. 

Le  Contei  905, 

minor  904,  905. 

quadricenlennialis  905. 

tenuidens  905. 

trigonum  SSo. 
Gnatodon  903. 
Gobrieus  Wagncri  920. 
Goniomactra  884. 
Granoarca(.ftr  Area)  6/5',  6.?7, 628. 
Gregariella  79/,  797,  806. 
Gryphaea  bj2,  673. 

africana  673. 

angulata  673,  674. 

angusta  673. 

angustata  673. 

arcuata  672,  673,  674. 

atliyroulea  688. 

canaliculata  681. 

carinata  673. 

columba  673. 

cymbium  673,  674. 

cymbula  673. 

depressa  673. 

gryphiis  674. 

incurva  674. 

latissima  673. 

mutabilis  679,  680. 

obliquata  674. 

plicata  673. 

secunda  673. 

silicea  673. 

suborbiculata  673. 

thirsiE  680. 

vesicularis  672. 

vomer  68 1. 
Grypha;ostrea  i^sef  Ostrea)  672. 

ever.sa  681. 
Gryphites  674. 
Gyrodcs  duplincn.sis  922. 
Gyrodisca  duplinunsis  922. 
Ilarlca  836. 
llarpa  572. 


Harpalis  572. 
Harpax  761. 

Parkinsunii  761. 
Harvella  86S,  Syy. 
Hatasia  819. 

Hemimactra  S'jS,  891,  SijO,  899, 
900. 

congesta  901. 
Hemiplacuna  Rozieri  775. 
Hemiplicatula  773. 
Here  ajnabilis  920. 
Hetevocardia  SSt,  891. 

Denisoniana  888. 

gibbosula  887. 
Hiatella  833,  S34. 

arctica  833,  S34. 

oblonga  S34. 
liiatula  857. 
Himella  836,  S39. 

fluviatilis  836,  S39. 
ninnita  699,  711. 
Ilinnites  6S9,  hqc),  -ji i,  740. 

Cortezi  699,  711. 

crassus  711. 

giganteus  711. 

Poiilsoni  711. 
Uiiinus  711. 
llippagiis  802,  S03. 

isocardioides  802. 
Ilippochrcta  665. 
Ilolopholas  S15. 
Hormomya  jSy,  7S8,  7S9. 
Huxleyia  598,  boi. 
Hyalopecten  697,  75./. 
Idonearca  603. 

tippana  603. 
Isocardia  905. 
Isognoraon  665,  666. 

torta  667. 
Isogonum  665,  666. 
Janira  affinis  721. 

bcUa  704,  706,  707. 

laevigata  713. 

soror  712. 
Jouannetineu  818. 
Julia  810. 

exquisita  810. 

Jloriilaiia  8 1 1 . 
Jidiida;  810. 
Junonia  580. 
Jupitcria  579,  580. 
Kuphus  incrassatus  813. 
Labiosa  864,  868,  869,  SSi,  891 
906. 


Labiosa,  conCd. 

alta  goy. 

canaliculata  907. 

lineata  906. 
Laminaria  889. 
I^anatus  805. 
Lanistes  804,  805. 
Lanistina  804. 
Lanites  805. 
Las£ea  910. 

rubra  909,  913. 
Latiarca  [see  Cucullcea). 
Leda^77,  579,  580, 582, 593,  594. 

acala  586. 

acrybia  590. 

acuminata  579. 

acuta 578,  579,  590,  59i,j-9-». 

acutidens  579. 

ffiqualis  578. 

albirupiana  578. 

Aldrichiana  57S. 

amydra  sgi,  592. 

bastropensis  57S. 

bella  578,  585. 

bisulcata  579,  590,  593. 

buccala  579 

cajlata  578,  579,  593. 

calatabianensis  591. 

calcarensis  57S. 

canonica  591. 

carinata  579. 

carolinensis  578. 

Carpenteri  580. 

catasarca  588. 

chipolana  591. 

clara  579. 

concava  579. 

concentrica  579,  ^88. 

corpulentoidea  578. 

cultelliformis  578. 

cuneata  592. 

dodona  ^S(),  590. 

eborea,  578,  579,  580,^*5. 

elongata  580. 

elongatoidea  578,  587. 

expansa  582. 

extenuata  580,  584. 

flexuosa  578,  jSi;. 

tloridana  578. 

Gabbana  585. 

Guppyi  579,  580. 

houstonia  578. 
,  hypsomn  589. 

illecta  579. 
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T-eda,  t'ont''(i. 

improccra  578. 

incognita  579. 

im/igenu  579. 

iiiornata  592. 

Jacksoni  579. 

jamaiceiisis  592. 

liciata  579. 

linifera  578,  5S9,  591. 

lisbononsis  57S. 

magna  57S. 

mater  5  78. 

media  578. 

messanensis  580. 

niilamensis  578' 

Milleri  579. 

moenensis  579. 

mucronata  578. 

multilineata  i^?>,sSS. 

opulenta  57S,  587. 

Packeri  579. 

paralis  578. 

parva  57S. 

pella  579. 

pelUlla  ^y(),  593. 

penita  579. 

perlepida  579. 

peruviana  579. 

phalacra  592. 

pharcida  587. 

plana  578. 

plicata  578. 

pontonia  580. 

protexta  57S,  580,5,?^,  5S5, 

586,  587,  594. 
pulcherriraa  578- 
quercollis  578. 
regina-jacksonis  587. 
robusta  578,  589,  590,  593. 
Rossiana  579. 
rostrata  572,  579. 
Saffordana  578,  585,  586. 
semen  578. 
semenoidea  578. 
serica  578. 
sericea  578,  582. 
smirna  jyS,  580,  588. 
subequilatera  582. 
sublrigona  578. 
taphria  579,  593. 
tellinula  578. 
trochilia  590. 
unca  592. 
Vanuxcnii  5  78. 


l.eda,  confi/. 

vitrea  579. 
Ledclla  580. 
I.edidx  J77,  583. 
Ledina  5S0. 
Ledinn;  579. 
Leiosolenus  798,  799 
Lembulus  sjg,  593. 
I.cntidium  836,  837. 

maculatum  836. 
Lei>topecten  69S. 
Leptospisiila  Sji),  89 1 
Leucopai-ia  906. 
Lima  572,  ■;6j,  766,  767, 
769,  791. 

aspeia  76S. 

€tjloosana  767. 

carolincnsis  767. 

coslulata  766. 

dehiscens  769. 

excavata  765. 

giganlea  765. 

glacialis  76S. 

hians  765. 

inflata  76S. 

lima  765. 

mulliradiata  7^9* 

ozarkana  769. 

papyracea  769. 

papyria  767. 

scabra  765,  ybS. 

smirna  766. 

squamosa  767. 

staminea  766. 

lampaensis  "](>(>. 

tenera  768. 

vicksliurgiana  765. 
Limfea  ^68,  803. 

lironniana  769. 

sotida  769. 
I.imaria  572,  765. 
I.imatula  765. 

subauriculata  765. 
Limea  768. 
Limidfc  765. 
Limoarca  768. 
Limopsida;  604. 
I.imopsis  605. 

aviculoides  605. 

carinifera  577. 
Cossmanni  605. 

cuneus  577. 

decussata  598- 
nana  605. 


I.iniopsis,  rpttf\i. 

ovalis  607. 

perplana  605. 

perplanatus  606. 

radiatus  605. 

subangulaiis  607. 
Liobertis  805. 
Liropectcn  701,  722. 
Lissarca  (see  Area)  61O,  619,  630. 
Lissochlamis  697. 
Lissopeclen  698,  744. 
Litharca  (see  Area)  615. 
Lithodoma  798. 

Lithodomus  (see  Lithophaga)  799. 
LitliO]ihaga  792,  jgS. 

antillarum  Jiy),  Soo. 

appendiculnta  801. 

aristata  800. 

biexeavata  801. 

bisulcata  Soi. 

carilxca  799. 

caudigera  799. 

cinnamomea  801. 

claibornensis  801. 

corrugata  799. 

dactylus  79S,  801. 

forficata  800. 

gainesensis  Sol. 

incurva  801. 

niger  799. 

nigra  799,  800. 

nuda  800. 

plumula  799. 

soleniformis  799. 

spatiosa  799. 

subalveata  798,  Sor. 
Lithophagus  (see  Lithophaga). 
Lithotomus  79S. 
Lopha  672. 
Lovellia  906. 
Lucina  amabilis  920. 

caloosaensis  923. 
Lunarca  617,  61Q. 

eostata  619. 
Lutaria  883. 
Lutraria  870,  S76,  SS3,  S87,  89  r. 

acinaces  888. 

canalieulata  882,  go6. 

complanata  884. 
co.stata  884. 
Cumingiana  888. 

cyprinus  906. 
impar  8S4. 
lapidosa  88 1 . 
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Lutraria,  confj. 

lineata  906. 

Nuttallii  90(). 

oblonga  S83. 

papyracea  906. 

papyria  8S1,  906. 

planata  884. 

solenoides  888. 

tvansmontana  8S4. 

Traskii  884. 

(runcata  880. 
Liitrariina;  Sjs^  876,  883,  S91. 
Lutricola  8S3,  887. 
Lulrophora  884. 
Lyriopectcn  701. 
Lyropecten    690,   6c)S,  701,  722, 
724,   725,  728,   729,  736, 
750. 
Macha  multilineala  923. 
Machsena  909,  910,  912. 
Macrochlamis  729. 
Maciodon  604,  616. 
Macrodontidze  604. 
Mactra  864,  870,  871,  S72,  873, 
874,  880,   881,  8S7,   Sgl, 
892,  908. 

segyptiaca  876. 

sequorea  896. 

alabamiensis  893. 

alata  865,  877. 

ambigua  894. 

analina  881,  906. 

anserina  894. 

Ashburneii  S79. 

bilineata  894. 

brxsiliana  S76,  887,  894. 

californica  876,  893. 

catnpechensis  907. 

canaliculata  907. 

chipolana  892. 

clalhrodon  892. 

clalhiodonta  900. 

congesta  900. 

conlracta  902. 

corbuloides  901. 

cornea  908. 

crassidens  901. 

Cumingii  S75. 

Cuvicri  875. 

cymata  893. 

Jaricnensis  895- 

dcalbala  894. 

decisa  896. 

dclumbis  897. 


Mactra,  cont'd. 

dentata  8S1,  896,  906. 

dolabriformis  876. 

elegans  877. 

fragilis  876,  886,  Sg.f,  S95. 

fragosa  900. 

glabrata  908. 

Gray!  911. 

incrassata  900. 

lateralis  901. 

macescens  894. 

mendica  8S0. 

nasuta  894. 

Nuttallii  906. 

oblonga  894 

olilongata  89}. 

ovalinn  894. 

ovata  866. 

papyracea  906. 

parilis  S96,  902. 

pellucida  876,  886,  8S7. 

plicataria  877. 

polynyma  878. 

ponderosa  899. 

prastenuis  893,  896. 

pygmx-a  896. 

Reevesii  877. 

rectilinearis  896. 

recurva  906. 

rostrata  901. 

riigosa  S87. 

silicula  894. 

solida  S78. 

solidissima  878. 

Spenglcri  863,  865,  8S0. 

striatella  879. 

stiiltonim  874. 

subponderosa  899. 

triangularis  S79. 

Irigonalis  901. 

triquctra  901. 

tristis  867. 

lumida  875. 

Iiirgi<la  875. 

undula  893. 

vclata  875. 

violacca  875. 

virginiana  897. 

vitrea  877. 
WilUoxii  894. 
Maclracca  862. 
Maclrdla577, 8;g,  88<j,  884,  891 

895- 
Maclrida;  873,  874,  885,  886,  891 


Maclrinjc  873,  SSl,  S91,  Sc)3. 
Mactrinula  S77,  894. 
Mactroderma  875,  876,  891. 
Mactrodesma  S78. 

ponderosa  899. 
Maclromeris  87S,  S96,  899. 
Mactropsis  S70,  gro. 

xquorea  911. 

rectilinearis  911. 
Mactrotoma  S76,  S91,  S92,  8<)3. 

fragilis  S94,  895,. 
Malletiaj^/,  595. 

chilensis  581. 

Norrisii  5S1. 

obtusa  581. 
Malletina:  581,3-97. 
Mantellum  765,  767,  769. 
Margarita  668. 
Margarilaria  S32. 
Margaritifera  668. 

margaritifera  668. 

radiata  668, 
Margaritiphora  668. 
Martesia  S19. 

clausa  820. 

cuneiformis  820. 

D.alli  820. 

elongata  820. 

intercalata  820. 

obtecta  82 1. 

ovalis  820. 

spha;roidalis  820. 

striata  820. 

texana  820. 
Megayoldia  595. 
Meleagrina  668. 
Melina  66s,  666,  667. 

maxillata  667. 

montana  668. 

Mullcti  667. 

mytiloides  667. 

torta  667. 
Melinida;  665. 
Merope  887. 

Mcsodcsma  908,  909,  910,  9//. 
912. 

arctatum  911. 

australis  910,  gi2. 

Bishopi  911. 

Chcmnitzii  912. 

chilensc  910,  911. 

confraga  900. 

confragosa  goo. 

corneum  912. 
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Mesodesma,  cont\l. 

(Icnuratuin  911. 

don.icia  908. 

donaclum  910,  gii. 

glabratiini  910. 

laliim  912. 

muiuliim  913. 

novxzelaiulix  909. 

Quoyi  90S. 

ventricosa  908. 
Mcsodesmatidx  S69,  896,  qoy, 

914. 
Mcsodesmalina;  910. 
Melabola  SS8. 
Microniactra  S76,  893,  S94. 
Microyoldia  5S4. 

regularis  5S4. 
Millha  923. 

Miorangia  8S1,  S91,  905. 
Modiella  791. 
Modiola  (see  Modiolus)  790. 

antillarum  Soo. 

appendiculata  Sol. 

caribasa  Soo. 

castanea  S05. 

caiidigera  Soo. 

corrugata  799. 

crelacea  792. 

elliptica  S07. 

ham.atiis  7S9. 

hoiistonia  798. 

lignea  S05. 

multiradiata  789. 

papuana  790. 

polita  791. 

pulcx  78S. 

rhombta  805. 

sulcata  791,  805. 

tenuis  S03. 
Mddiolacra  804,  S05. 
Modiolaria  791,  798,  S02,  S04, 
805,  806,  S07. 

alabamensis  806. 

carolinensis  S06. 

discors  807. 

discrcpans  805. 

lateralis  S06. 

marmorala  S07. 

nigra  807. 

subponlis  805. 

translucida  807. 

virginica  806. 
Modiolus  668,  786,  790. 

alabamensis  796. 


Modiolus,  cont'd. 

capax  793. 

Chemnitzii  796. 

cinnamomeus  792,  yi^T- 

cilrinus  794,  795,  S05. 

contractus  796. 

cretaceus  792. 

airtulus  794. 

demissus  79^,  795. 

Ducatelii  793. 

filosus  792. 

flabellatiis  793. 

fuscus  797. 

gig^s  793. 

gramma/us  794. 

Giifpyi  794. 

houstonius  798. 

infiatus  793. 

minimus  797. 

mississippiensis  796. 

modiolus  791,  793. 

multinadiatus  797. 

opifex  797. 

ornatus  796. 

pet.ignje  791. 

pictus  7gi. 

plicatulus  794. 

potomacensis  796. 

fugetensis  792. 

rectus  793. 

Saffordi  796. 

semicosta  795. 

semicostalus  795. 

silicalHS  793. 

spiniger  798. 

subpontis  798. 

sulcatus  791,  796. 

tenuis  79S. 

texanus  796. 

tulipus  793,  805. 
Monia  770,  jji,  772,  773,  77  I, 
-So. 

macrochisma  771. 
Monothyra  S14. 
Mulinea  {sec  Mulinia). 
Mulinia  864,  872,  SSo,  891,  S99, 
goo. 

caloosaensis  902. 

caroliniana  902. 

congcsta  900. 

cr.assidens  901. 

edulis  880. 

lateralis  901. 

Milcsii  902. 


Mulinia,  conl'J. 

minor  905. 

parilis  902. 

safotilla  902. 

triquetra  901. 

typica  880. 
Mulletla  667. 

Mya  827,  S28, 832,  Ss7,  860,  S61, 
886. 

abrupta  830,  858. 

acuta  85 7. 

alba  S57. 

anatina  860. 

arctica  833,  834. 

arenaria  <Sj7,  S58. 

bilirata  85S. 

byssifcra  834. 

corpulenla  857. 

crassa  S5S. 

crispata  817. 

erodona  836. 

glycymeris  827,  830. 

Hemphillii  857. 

intermedia  857. 

labiata  836,  839. 

mercenaria  857. 

montereyana  858. 

nitens  914. 

norvegica  832. 

nov.'ezelandia;  908,  909,  912. 

ovalis  857. 

picea  S35. 

plicata  835. 

pnvcisa  857. 

prxlonga  85S. 

producta  858. 

reflexa  858. 

siliqua  835. 

simplex  85S,  862. 

subsinuala  858. 

truncata  ,yj7,  872,  885,  886. 

uildcvallensis  857. 
Myacea  82^,  840. 
Myacidse  S57,  861. 
Myalina  861. 
Myoconcha  789,  790. 

incurva  789,  790. 
Myoforccps  798,  799,  800. 
Myomactra  889. 
Myoparo  802,  803. 

costatus  S02. 
MytiLicea  785. 
Mylilaster  786. 
Myliliconcha  787,  789. 
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Mytiliilx  785. 
Mytilina  S08. 
Mytillus  lateralis  S07. 

striatus  789. 
Mytiloconcha  7S7,  ySg. 

incrassata  7S7,  79°- 
Mytiloides  808. 
Mytilomia  808. 
Mytilopsis  807,  808. 

leucopha^atus  80S. 
Mytilus  ^Ss,  787,  S23. 

aristatus  800. 

ascia  789. 

attenuatus  801. 

bidens  788. 

bifurcatus  789- 

borealis  788. 

carolinensis  7S9. 

califomianus  7S9. 

caudigerus  Soo. 

cinnamominus  797. 

citrinus  795. 

clava  795. 

Condoni  789. 

Conradinus  787. 

cubitus  796. 

decussatus  801. 

demissus  794. 

dichotomus  789. 

discors  804,  805. 

domingensis  78S. 

edulis  786,  787,  ySS,  789, 
809. 

exustus  787,  ySS,  795. 

flavicans  795. 

fluviatilis  808. 

galloprovincialis  7S8. 

haniatus  7S9. 

hesperianus  790. 

liirundo  668,  670. 

humerus  789. 

impactus  804. 

incrassatus  787,  790. 

incurvus  787,  7^9,  790. 

inezensis  789. 

inflatus  793. 

Icucoph^atus  808. 

lithophagus  798,  8cx). 

magcllanus  795. 

Malhewsonii  789. 

MiddcndorfTii  789. 

minganensis  788. 

modiolus  7S6,  790. 

notatus  788. 


Mytilus,  conCiL 

pandionis  787. 

pectinatus  786. 

pedroanus  789. 

pcllucidus  788. 

pelagnce  79I. 

pholadis  834. 

plicatulus  795. 

recurvus  789. 

striatulus  788. 

woIg;v  808. 
Mytuhis  786. 
Naiadacea  688. 
Nassa  572. 
Nassaria  572. 
Navicula  614. 

aspera  625. 

.ispersa  615,  625. 
Nea^ra  gibbosa  S45. 

ignota  843. 

nasuta  84 1. 

perdubia  844. 

prima  846. 
Neilo  581. 

australis  581. 

Cumingii  5S1. 

gigantea  581. 
Neilonella  582. 

corpulenta  582. 
Nemodon  (j«  Area)  615. 
Nettastomella  819. 
Nodipecten  bgs,  710,  717,  724, 

725,  728,  729,  730. 
Noetia  [sec  Area)  bi6, 617, 631, 

632,  633,  658. 
Nucinelia  [ste  Pleurodon). 

miliaris  597. 
Nuciila  {sec  Acila)  STi  57-' 
573.57^.577- 

ajriuilatera  577,  S03. 

antiqua  577. 

nntiqu.ila  575. 

baceata  577. 

carinifera  577. 

(hipolana  575. 

concentrica  588. 

erenulata  575,  577. 

cunciformis  577. 

dceussata  575. 

delphinodonta  576. 

diaphana  577- 

dolabella  577. 

exigua  577. 

cxpansa  577. 


Nueula,  coiit' d. 

inflata  577. 

IfEvis  596. 

limonensis  577. 

magnifica  576. 

mediavia  576. 

meridionalis  577. 

miliaris  597. 

monroensis  577. 

obliqua  574. 

ovula  576. 

pectuncularls  577. 

proxima  574. 

prunicola  576. 

rostrata  572. 

Sedgwickii  577. 

Shaleri  575. 

sinaria  575. 

spheniopsis  577. 

taphria  576. 

tenuis  577. 

tenuiseulpta  577. 

irmiciiliis  574. 

vicksburgensis  577. 

vieta  577. 
Nuculacea  571. 
Nuculana    (see    Leda)  571,   572, 

577- 

Gabl.ii  585. 
Nuculida;  571. 
Nuculina  (jc?  Pleurodon)  5S1. 

mili.aris  597,  598. 
Nuculites  583. 
Nuculocardia  S02,  S03, 

divaricata  802. 
Oopecten  699. 
Orthoyoldia^ty,  596. 
Oryctomya  claibornensis  929. 
Ostracea  671. 
Oslrreum  polylfploginglymum 

667. 
Ostrea  671,  780. 

al.ibamiensis  ^17,9,  679. 

nlepidola  680. 

angiilata  671,  674. 

alhyroidca  688. 

Attwoodii  681,  685. 

bellovacina  679. 

borealis  687. 

Bourgeoisii  684. 

californica  685. 

canadensis  687. 

carolinensis  686. 

eerroscnsis  685. 
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Oslrea,  ccnt\1. 

cinnabarina  735. 

claihornensis  679. 

compressirostra  6717,  682. 

conchaphila  6S7. 

conspersa  747. 

contracta  676,  6S3. 

crenulata  6S7. 

crenulimarginata  677, 

cretacea  679. 

cristagalli  672. 

cymbula  671. 

demissa  70S,  735. 

denticulifera  677. 

disparilis  679. 

divaricnta  677. 

echinata  759. 

cdiilis  671,  6S7. 

cphippium  665,  666. 

equeslris  672,  6S7. 

eversa  672,  6S1. 

falcata  686. 

falciformis  677. 

faico  682. 

florida  710,  747. 

folium  6S7. 

fiindata  6S7. 

galliis  685. 

georgiana  6S3, 6S4, 6S5,  687. 

gibba  745. 

glacialis  768. 

glauconoides  677. 

grandis  726. 

guttata  747. 

haitensis  685. 

haylensis  685. 

Ileermanni  685. 

heleniana  684. 

isngnomon  665,  666. 

Johnson!  6S0. 

laeta  678. 

lateralis  681. 

lima  765,  767. 

lingua-canis  678. 

lingua-felis  677. 

lurida  687. 

lutea  745. 

magellanica  726. 

mauricensis  679,  684,  687. 

maxima  689. 

megodon  685. 

mcridionalis  686. 

Mortoni  6S2. 

nodosa  728. 


Ostrca,  cont'd. 
nucleus  747. 
palmula  6S7. 
panda  682. 
pandocformis  688. 
]>andiformis  679. 
pansa  6S3. 
panzana  683. 
pauciplicata  678. 
peicra.ssa 677,  682, hSj,  687. 
perlirata  686. 
perna  666. 
pn-plicata  678. 
pincema  679. 
pinccra  679. 
pincema  679. 
pleuronectes  755. 
podagrina  682. 
pnecompressirostra  677. 
princerna  679. 
procyon  6S7. 
pulaskensis  677. 
radi.ans  677,  6yS. 
Raveneliana  679. 
rhizophora  687. 
rhizophoroe  687. 
robusta  684. 
rugifera  678. 
sagrinata  76S. 
sauciata  743. 
.scabra  76S. 
sculpturata  686. 
selljeformis  677. 
.semiaurita  666. 
semicylindrica  687. 
semilunala  677. 
sinuosa  679. 
solea  687. 
stellivformis  677. 
stentina  672. 
strigillata  768. 
subeversa  672,  677,  6S1. 
subfalcata  678,  686. 
subjecta  68 1, 
subtrigonalis  682. 
sylvxrupis  6S3. 
Tayloriana  679,  684. 
thirsx  677,  6S0,  681. 
titan  683. 
tri.mgularis  687. 
trigonalis  680,  6S1, 683,  686. 
Tryoiii  684. 
tumidula  677. 
Tuomeyi  679,  bSj. 


Oslrea,  coiit'i/. 

turgida  747. 

Veatchii  685. 

veleniana  684. 

vermilla  678. 

vespertina  685. 

vicksburgensis  682. 

virginiana  686,  687. 

virginica  671,  674,  675,  676, 
679,  6S4,  685,  6S7. 

vomer  672. 
Ostreidse  671. 
Ostrenomia  761,  764. 

carolinensis  761. 
Ostreola  672. 
0.\yperas  879. 
Pachydon  S36,  S37. 

obliqua  S36. 
Paeyodon  836. 
Paleoneilo  583. 
I'.illiolum  697. 
Pallium  696. 

estrellanum  701. 
Panomya  832. 

ampla  S-^-^. 

norvegica  Sj3,  833. 
Panopsea  (see  Panopea). 
Panopea  827,  S28,  858,  872. 

abrupta  830. 

alabama  828. 

Aldrovandi  830. 

americana  830. 

arctica  833 

Kasteroti  829. 

bitruncata  832. 

Bivona;  832. 

cymbula  829. 

dubia  832,  859. 

elongata  828. 

Faujasi  829. 

floridana  831,  832. 

generosa  Sjo,  831,  832. 

globosa  S3 1. 

glycimeris  S33. 

Goldfussii  S3<),  S30. 

margaritacea  832. 

Menardi  829,  830,  831,  S32. 

Middendorflii  833. 

nana  833. 

navicula  831,  832. 

norvegica  832. 

oblongata  82S. 

porrccta  S29. 

porrectoides  82S. 
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Panopea,  conCd. 

reflexa559,  830,  831. 

RiKlolphii  829. 

solida  831. 

Spengleri  S32. 

Whitfieldi  829. 
Panopia  827. 
Paphia  908,  909,  912. 

glabiata  908,  909,  gii. 

ventiicosa  909. 
Paphiada;  909. 
Paphies  908,  9/2. 

Roissyana  912. 
Papyrina  877. 
Parallelodon  604,  616. 
Parallelodontidae  603. 
Paramusium  69S. 
Paramya  S61,  862. 

suliovata  861. 
Paranoniia  773. 
Parapholas  Sig,  820. 

californica  819,  820. 

Kneiskerni  820. 
Parviamusiiim  698. 
Patinopeden  6g5,  699,  700,  706. 
Patro  774. 

Peclen  572,  68(),  690,  691,  6c)4, 
780. 

abyssorum  697. 

aculeatus  697. 

sequisulcatus  694,  698,  706, 
7//. 

aftiiiis  721. 

alaskensis  7//,  752. 

alabamensis  y^l,  758. 

alliplectus  700. 

altiplicatus  700. 

aluminsis  740. 

amplicostalits  745,  T4J. 

anatipes  730. 

anguillcnsis  7/5',  732. 

angusticostatus  713.  71 1. 

anisopleura  ^40,  761. 

antillarum  715,  y^r. 

argenteus  732. 

aspersus  709. 

bellis  704,  706. 

belliis  yo4,  706. 

Bencdicli  743,  744. 

biformis  720. 

horealis  745,  747,  748- 

bmvdenensis  713. 

brunneus  726. 

burdigalcnsis  699. 


Peclen,  cont'd. 
Bufttsii  720. 
cactacfus  7 1 6. 
cnhosiiensis  731. 
calvalus  752,  753. 
cancellatus  69S. 
carolinonsis  722,  736. 
catilliformis  700. 
caurinus  695,  699,  700,  yjo. 
centrotus  733. 
cerinus  753. 
cerrosensis  705. 
chipolantis  /y,  734. 
choctavensis  yj^^,  735'  753- 
cinnabarinus  70S. 
circularis  710,  745. 
claibornensis  752,  753- 
Clarkeanus  739. 
clavatus  697. 
clintonensis  726. 
Clintonius  695, 703, 722, 725. 

727. 
coccymclus  741- 
cocoanus  738. 
comatus  711. 
compactus  707. 
compariIis694,  707,718,  749, 

750- 
conoenlricus  74S. 
condylomalus  T2.<). 
coosaensis  700. 
coosensis  700. 
corallimis  728. 
Cornells  697. 
CDStellata  735. 
crassicardo  701,  703. 
crelatiis  742. 
cristalus  698,  699. 
darlingtonensis  750. 
dcccmnarius  741- 
dcmiurgus  718. 
ilcnlalus  701,  706,  707. 
dcserli  yo^,  706. 
Deshayesii  736,  y^y.  738. 
diegensis  706,  yro. 
dilectiis  754. 
discus  703,  yo4. 
dislocatns  694, 696,  711,  745 

7/6,  748. 
dispalalus  74I. 
dispar  751. 

duodccimlamellaliis  698. 
cboreus  694,  705,  7^9,  750, 

75'- 


Peclen,  cont'd. 

edgecombensis  703,  y33,  750. 
elixatiis  719. 
eslrellanum  701,  704. 
eslrellanus  695. 
eiicymatus  754. 
eugramiriatiis  712. 
exasperatus  713,  y42,  743. 
excentricus  717. 
excisus  697. 
exoticus  697,  yjr. 
expansus  695,  700,  706. 
Fabricii  70S,  735. 
fenestratus  698. 
nabelliformis  699. 
flexuosus  697. 
floridus  710. 
fragilis  754,  755. 
fragosus  728. 
frateinus  724. 
frontalis  I i\,ySS- 
fucanus  704. 
fucatus  731. 
fucicolus  710. 
fuscopurpureus  703,  714.  742, 

743- 
fuscus  726. 
Cabin  714,  yiy. 
gemellarofilii  697. 
gibbosus  747. 
gibbiis  696,    y4S,  746,   748, 

749- 
glyptus  7^./,  735. 
grandis  726. 
Greggi  73S. 
gronlandicus  692,  697. 
Guppyi  yiS,  755- 
Harrisii  742 
haslatus  708,  712. 
Ueermanni  700,  704,  705. 
hemicyclicus  720,  721. 
hemicyclus  721. 
Ilcmphillii  706. 
heiiceiis  700,  704,  707,  70,^', 

728,  741. 
Hindsii  704,  yoi). 
Holbrookii  749. 
Holmes  a  721. 
Iluniphieysii  720. 
hyalinus  692,  698. 
(Ilyalopecten)  sp   ind.  755. 
liybridus  75 1, 
insequalis  714. 
inca  710. 
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Pectcn,  cont'd, 
indecisus  744. 
interlincalus  716. 
inlerineilius  710. 
irr.iilians  694,  6g6,  711.  74;, 

747.  74S- 
islandicus  695,  701?,  709,  jj^. 
Jeffersonius   701,    703,   723, 

723,  724.  725- 
Johnsoni  736,  73^. 
Kneiskerni  734,  /j-j,  739 
la;vigalus  713. 
Irevis  751. 
laqueatus  706. 
latiauritus  6gi,  69S,  yoq. 
latissinms  729. 
lens  697. 
limoncnsis  713. 
luculentus  715. 
I.yelli  737. 
I.yoni  756. 
Madisonius   701,    703,    722, 

723.  7-'7.  725.  742- 
magellanicus  725,  ysO. 
magnificus  717,  72S. 
magnolia  702. 
marylanclicus  yzS,  749. 
maximiis  692,  694,  702,  721. 
medius  713,  721. 
Meekii  695,  699,  710. 
mcmbranosus  Tsb,  Tyi,  73S, 

744- 
mesotimeris  709. 
micropleura  749. 
niinutus  73.S, 
monotimeris  709. 
Mortoni  755,  jsi- 
Mulleri  726. 
multisquamatus  744. 
muscosus  742,  743. 
nnvari-kus  707,  7(i<?,  709. 
nevadanus  700. 
nodosiis  695,  701,  702,  710, 

7,7,  72S. 
nuclens  696,  745,  7^17. 
nupernm  739. 
nupenis  732,  733,  734,  7,-9 
oca/nnus  756. 
opercularis  695,  716. 
opuntia  'JOT. 

ornatus  715,  716,  736,  743. 
oxygonum  71s,  716,  717. 
pabloensis  7ojy  705. 
pallium  696. 


I'ecten,  cont'd. 

panamtnsis  696,  717. 
papyraccus  719,  755,  7^7 
Parmeleei  708. 
I'caleii  708,  735. 
Pcckliami  705. 
pedroanus  705. 
peedeonsis  729. 
pernodosHS  728. 
perplamis7l9,  732,  733,  71 

739,  74°- 
pcsfelis  697,  707. 
phrygium  734,  735. 
pleuroncctes  698. 
plica  696. 
,      pnmatia  710. 

Poulsoni  707,  7/9,  720,  71 
precursor  7JJ,  756 
princeps  726. 
principoides  726. 
propatulus  699,  704,  710. 
pseudamusiiim  697. 
piilchricosta  730. 
purpuratus  696,  702,  745. 
pyxidatus  711. 
radula  767. 
raslellinum  708. 
Ravaicli  721. 
Rigbyi  736. 
Rogersi  730,  753. 
r<)tundatus.699. 
rubicundus  745. 
rubidus  708,  735. 
rudis  718. 

Sayanns  723,  724,  723. 
Schramm!  746. 
scinlillalus  697,  732,  753. 
scissuratus  715. 
senescens  75 1, 
septemnarius  722. 
seplenarius  703,  722. 
solarioides  749,  7^0. 
soror  712. 
Soverbii  745 
Sowcrbii  709. 
Spillmani  732. 
scpiamiila  71 1,  7^7. 
Slearnsii  706. 
strategiis  704,  701). 
striatus  727. 
subcrenaliis  711. 
subnodosus  7/0,  729. 
subventricouis  707,  717. 
sulcatus  732. 


Pecten,  cont'd. 

SHwanecnsis  734. 

Swiflii  690,  702,  70S. 

lehuelchus  718. 

teniiicostalHS  727. 

tenuis  728. 

thalassinum  690. 

ihetidis  714. 

tirmus  73S. 
4,  Townsendi  711. 

tricarinatus  724. 

Iricenarius  740. 

Iriradiatus  742,  743. 

Tryoni  734. 

tumbezensis  709. 

tumidus  710. 
2.  tunica  709. 

turgidus  703,  74S. 

undatus  754. 

vagina  tics  715. 

Veatchii  705. 

ventricosus   694,    6g6,    702, 
703.  707.  7'0,  718. 

vicenarius  749. 

virginianus  727. 

vitreus  697. 

volaeformis  701. 

wahlubbcauus  736,  -,yj,  73S, 
739- 

Wilkoxii  737. 

Woolmani  720,  721. 

yessocnsis  710. 

yorkensis  749,  7^0. 

ziczac  692,  694,  713,  719. 
Pectens  of  the  Antilles  712. 

of  Central  America  712. 

of  the  Floridian  region  719. 

of  the  Pacific  coast  699. 
Pectinacea  689. 
Pcclinella  697. 
Pectineum  691. 
Pectinida;  689. 
Peclinidium  69I. 
Pectinium  572. 
Pcctunculina;  607. 
Pectunculus  (j«Glycymeris)57l, 
572. 

aratus  612,  613. 

barbarensis  608. 

carolinensis  608. 

carolinianus  608. 

charlestonensis  612. 

circulus  608. 

lentifomiis  609,  61 1. 
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Pectuiiculiis,  lotil'd. 

lineattis  608. 

minor  606. 

nitens  608. 

obliqinis  605. 

p.issus  609,  611. 

]iatuhis  60S. 

liectiniformis  612. 

pulvinatus  609. 

quinquerugatus  610,  611 

transversus  609,  611, 

tricenarius  609,  611. 

tumulus  609,  611. 

undatus  610. 

virginix  609. 
Pedaliou  665. 
Penitella  819. 
Pei>Ium  697. 

Perissodon  903,  904,  905. 
Perlamater  668. 
Perna  665,  666,  786. 

Conradi  667. 

cornelliana  668. 

cretact'a  792. 

inflata  793. 

maxillata  667. 

modiola  796. 

plicatula  795. 

scmiaurita  666. 

Soklani  667. 

texana  796. 

tort  a  667,  826. 
Pernida;  665. 
Perrisonota  5S0. 
Petricola  S35. 

carditoidcs  835. 
Phaseolicama  810. 
Phenacomya  823. 

cuneata  823. 

petrosa  823. 

Mauryi  823. 
Pholadacea  S14,  8s8. 
Pholadida;  814. 
Pholadidea  Si8,  819,  820,  822. 

Conradi  819. 

Darwini  819. 

Ix>scombiana  818,  819. 

nielanura  819. 

ovoidca  820. 

penita  819,  820. 

spela:a  820. 
Pholadinx  814. 
Pholadomya  abrupta  832. 

cuneata  823. 


Pholadomya,  toni'd. 

Mauryi  S23. 
Pholameria  819,  820. 
Pholas  814. 

acuminata  816. 

alatoidea  817. 

arcuata  816. 

bifrons  817. 

cam|icc1iiensis  .V/j,  816. 

Ciiudeana  Si 5. 

Candida  S15,  816. 

clavata  S19. 

concamerata  810. 

costata  8 1 6. 

crispata  817. 

dactylus  S14. 

hians  825. 

Janellii  S19. 

lamellata  SiS. 

Memmingeri  Si^,  817. 

oblongata  814,  S15. 

orientalis  814. 

ovalis  820,  821,  823,  826. 

p.acifica  817. 

papyraceus  818. 

parva  817. 

penita  819. 

petrosa  S23. 

producta  815,  816. 

rhomboidea  8 1 2,  821. 

Koperiana  817. 

semicostata  SiS,  S22. 

scutata  821. 

striata  819. 

triquelra  820. 

truncala  816,  817. 

tugon  860. 

virginianus  816. 

Wilsoni  Sig. 
Plioleobia  praecisa  834. 
Phragmopholas  814. 
Pinctada  668. 

colymljus  670. 
Pinna  {sec  also  Atrina)  ^S^)-,  <'''0- 

alamedensis  665. 

aleutica  665. 

alia  663,  664. 

argcntea  662,  663. 

bull  at  a  66 1. 

caloosaiiisis  66 1 . 

carnea  659,  66/. 

carolincnsis  663. 

degenera  661. 

D'Orbignyi  663,  664. 


Pinna,  cont'd. 

Ilabellum  659,  661. 

muricata  664. 

nobilis  661,  663. 

pectin.ata  663. 

pernula  661. 

quadrata  660. 

ramulosa  664. 

rudis  659,  660,  66r. 

seminuda  663,  664,  665. 

squamosissima  665. 

subviridis  663,  664. 

varicosa  661. 

venturensis  665. 
Pinnidce  659,  664. 
Placenta  yjo,  771,  772,  773,  yy,^., 

775.777- 

orbicularis  774. 

placenta  770. 
Placopecten  6i)S,  724,  725,  72S. 
Placuna  772,  773. 

papyracea  775. 

scabra  773. 

solida  773. 
Placunanomia  yyo,  771,  774,  TjS. 

abnormalis  779. 

alope  780. 

cepio  7S0. 

Cumingii  771,  774. 

echinala  779. 

fragosa  778,  781. 

Gouldii  779. 

Harfordi  779. 

inornata  780. 

lithoblcta  778. 

macroschisma  7S0. 

plicata  77S. 

rudis  770,  779. 

SafTordi  773. 
Placunema  774. 
Piacunomia  778. 
Plagiarca  615. 
P/iiX'ioctcnium  6<)(>,  703.  707,  710, 

717,718. 
ringiostoma  705,  76^. 

annulatum  705. 

dumosum  75S. 

pedroanum  705. 

truncalum  705. 
Planimodioja  791,  Sos- 
Pialyodon  SjS. 

cancellalus  SsS,  885. 
Pleurodon    5S1,    584,   ^5/7,    59S, 
601. 
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IMcuroilon,  ioitt\l. 

Aiiainsii  599,  601,  O02. 

calabnx."  600,  602. 

miliaris  59S,  599,  600,  602. 

niuiiila  599,  603. 

ovalis  597,  59S,  600,  602. 

Reiissii  600,  602. 

Se^iifiizie  601 ,  602. 

iVooi/ii  599,  600,  602. 
I'loiirodonte  597,  598,  603. 
Plcuroneclia  69S,  755. 

I.yoni  719. 

papyiacea  718. 
Pleurotoma  572. 
Plicatula  676, 690, 76/,  762,  763, 
764,  772. 

concintrica  762. 

cristata  763. 

densata  761,  ^6^. 

filamentosa  761,  1(13. 

gibbosa  761,  764. 

Mantilli  762. 

margiiiata  764. 

planata  "jdz. 

plicata  762. 

ramosa  761. 

ruilis  764. 

voxillata  763. 
Pododesmus  yjo,  779,  7S2. 

decipiens  779. 

macroschisma  774,  7S0. 

rudis  774,  yj(). 

scopclus  T]<). 
I'olynemi  615. 
Portlandia  581,  j-^j,  596. 
Potamomya  S36,  S37,  839. 
Prasina  810. 

borbonica  810,  811. 
Prasinia  810. 
Prasiiiida;  Sio. 
Praxis  808. 
Prionodesmacea  571. 
Propeamusium  6i)S,  7  n ,  757i  76; 
Psammobia  IVagneri  920. 
Psanimophila  883. 
Pseudamusium  697,  71S,  731, 

751.752- 
Pseudocardium  S78. 
Pseiidoglomus  582. 
Pscudomalletia  5S1. 
Plcria  {see  also  Aviciila)  668. 

aiinosa  669. 

argcntea  669,  670. 

chipolana  669. 


Pleria,  cont'J. 

clail)ornt:nsis  669. 

culymbus  670. 

hinindo  670. 

inornala  669. 

liinula  669. 

nuiltangida  6()9. 

(rigona  669. 

vilrca  670. 
Pteriacea  659. 
Pteiiida;  668. 

Pteropsidina;  <?7j,  88 1, 891, 906. 
Pteropsis  864,  868,  SSi,  89 1 ,  90  5. 

papyria  S96. 
Pycnodonta  672. 
Radula  765. 
Raela  S69,  88 1,  SS3,  89 1,  906. 

Abercioinbiei  8S3. 

alia  907. 

electa  907. 

iiidica  SS3,  883. 

pulchella  S82,  S83. 

rostralis  S82,  883. 

tenuis  S82,  SSj. 
Ra£tc!la,Sfc,  891. 
Raetina  882. 
Raleta  836. 

Rangia  S64,  S70,  872,<S'<S(;,  8yl, 
903,  904.  905- 

clalhrodoiila  904. 

cuneata  880,  904. 

cyrenoides  880,  904. 

Johnsoni  905. 

minor  905. 
Rangianella  880. 
Rastellum  672. 
Resania  SSi),  891. 

lanceolata  889. 
Rhomboidella  805. 
Rocellaria  823. 

antiqua  826. 

hians  825. 

ovata  824. 
Roxellaria  S23. 
Rupellaria  824. 
Sarepta  ^Sj,  584. 

speciosa  5S3. 
Sareptinfe  583. 
SaUiriiia  582. 
Saxicava  827,S32,A':yj,834,  835. 

abrupta  835. 

arclica  833,  Sj4. 

bilineata  834. 
distorta  834. 


Saxicava,  cont'd. 

gallicaiia  834. 

gronlandica  834. 

iiicila  S34. 

insita  834. 

lancea  S35. 

Icgumeii  S35. 

myxfoimis  835. 

parilis  835. 

pectorosa  835. 

protexta  834. 

ihomboides  S34. 

rubra  834. 

lugosa  833,  834. 

striata  834. 

ungana  834. 
Saxicavella  835. 
Saxicavida;  S27,  S6t. 
Scapliarca6/7,6l8, 619, 628,  6j'j, 

(}3(^,  637-42- 
Scaphula  616. 
Scaphura  616. 
Schizodesma  865,  S75,  SSo,  S91. 

abscissa  880. 
ScbizotlKcnis  885,  886. 
Scintilla  Kurtzii  qio. 
Scissodesma  8S0. 
Scobina  Sj6,  817. 
Scutigera  82 1. 
Scyphomya  822. 
Sellaria  773. 
Semimodiola  791. 
Seraiplicatula  773. 
Senilia  617,  biS. 
Scptifer  786,  787,  S07,  810. 

bifurcatus  789. 

dichotoniHS  789. 
Serpula  813. 
Serpulidoe  812. 
Silicula  fragilis  584. 
Simomactra  876. 
Solariorbis  918. 
Solemya  870. 
Solen  S70. 

crispus  817. 
minutus  834. 
Solenella  581. 
Spengleria  824. 
Splia;na  859. 
Spha;nia  859. 

californica  S59. 
Sphena  859. 

Sphenia  832,  858,  839,  S61,  S62. 
altcrnala  859. 
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Splienia,  conTJ. 

allenunlit  S6o. 

bilirata  S59. 

Binghami  859. 

californica  S59. 

ilubia  Sso,  860. 

ornatissima  S59. 

Swainsoiii  857. 
Sphcenia  859. 
Spissula  S95. 

Spisula  SjS,  879,  SSo,  885,  SS7, 
891,  892,  S<)S. 

albirupiana  896. 

Asbburneri  879. 

confragosa  900. 

citrtidins  898. 

delumbis  897. 

densa  900. 

dodona  896. 

dupliiieiisis  898. 

fragilis  894. 

funerala  896. 

inecpiilateralis  896. 

inagnoliana  899. 

maryhindica  Si)^,  898,  899. 

mcdialis  900. 

niississippiensis  S96. 

modicella  892,  893,  900. 

ovalis  896. 

polynyma  878,  898. 

ponderosa  878,  892. 

quadricentennialis  905. 

Raveiieli  901. 

similis  885,  89S,  901. 

solida  878. 

solidissima  868,  878. 

Spengleri  880. 

slriatella  879. 

suhcuneatn  900. 

subparilis  900. 

subpondcrosa  899. 

triangularis  879. 
Spisulina  895. 
Spizula  895. 
Spondylida:  758. 
Spondylus  690,  740,  75.?. 

americanus  759,  760. 

amussiopse  761,  762. 

arachnoidcs  7O0. 

armatus  759. 

auranlincus  759. 

avicularis  760. 

bifrons  758. 

bustrychilcs  y^S,  759. 


Spondylida;,  cont'd. 

chipolanus  yjS,  759. 

crassisquama  760. 

croceus  759. 

digitatus  760. 

doininicensis  759. 

dumosus  7^5,  761. 

echiiiatus  759. 

erinaceus  760. 

eslrallensis  761. 

estrellamis  702.  761. 

foliabrassicoe  760. 

gaideropiis  75S,  760. 

gilvus  760. 

Gussoni  761. 

ictericus  760. 

imbulus  760. 

inornatus  761,  763. 

longispina  760. 

longitudinalis  760. 

mix  760, 

plicaliis  761. 

ramosus  760. 

lutundatlis  759. 

spathulifcnis  760. 

uslulatiis  760. 

vcxillum  760. 
Sporlcdla  835. 

comprussa  920. 

coiistricta  920. 

lancea  920. 
Stalagmium  802. 

margarilaceuni  S02. 
Slandella  876,  SS6,  887,  S91 , 1 

congesta  901. 

lateralis  901. 
Stavelia  786. 

Striarca  {set-  Area)  615,  ^>jS. 
Sutiira  665. 
Syncyclonema  697. 
Tagclus  870,  884. 
Taria  909,  t^/2. 

Stokesii  909,  912. 
Tedinia  779. 
Tcinostoma  duplinciisc  918. 

Iloridanum  918. 

undula  918. 
Teleodcsmacca  81 2. 
Tellina  amazonensis  840. 

dodona  925. 
TcTcdina  8t8,  S2J,  S23. 

bmvdeniana  822. 

pcrsonala  822. 
'Icredinida;  Si 2. 


Tercdinina;  822. 

Teredo  6'/-^  813,  821,822. 

calamus  813. 

circula  813. 

clava  826. 

emacerata  8 1 2. 

fistula  813. 

incrassata  813. 

mississippiensis  812. 

navalis  812. 

pugelensis  812. 

simplex  8/2,  813. 

simplexopsis  S13. 

substriata  813. 

virginiann  813. 
Thovana  814,  815. 
Thracia  872. 

Dillei-i  929. 

my;vformis  S35. 

phaseolina  872. 
Thurlosia  S17,  SiS. 
Tliyas  614. 
Tichogonia  S08. 
Tindaria  579,  _f.S^/,  582, 

acinula  5S2. 

xolata  5S2. 

agathida  5S2. 

amabilis  582. 

arata  581. 

callistiformis  5S2. 

cuneata  582. 

cythcrca  582. 

pusio  5S2. 
I94  Smithii  582. 

virens  582. 
Tindariinje  583. 
Tindariopsis  582. 
Tiza  S^^S,  839,  S46. 
Tomala  836. 
Trapezium  823. 
Tresus  858,  885.  886,  891. 

Nuttallii  885. 
Tridacna  572. 
Tridacline  572. 
Trigonarca  603,  60^. 

corbuloidus  606. 

decisa  606. 

dcclivis  606. 

ellipsis  606. 

perplaniis  606. 
Trigonclla  S74,  875. 
Trigonoarca  macmifiisis  605. 
Trigonocxiia  601. 
Trigonocxlix  604. 
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Tiiiiacria  6oj,  60^,  60O. 

Baudoiii  605. 

carinifera  G04. 

cuneus  604. 

decisa  65S. 

ledoidea  604. 

Meeiii  604. 

mixta  605. 

pectuncularis577,  604,  606, 
607. 
Triquetra  gio. 
Trisidos  616. 
Trisis  616. 
Tuceta  607. 
Tugonia  S60,  S90. 
Tugoniopsis  860. 

compacta  860. 
Turritella  780. 

gatunensis  S95. 
Unio  572,  6SS,  6X9,857. 

Buckley!  688. 

i-aioosai-nsis  68S. 
Uiiionida;  688. 
Uiiii)mini  572,  668. 
Vanganella  S89. 

Taylori  889. 
Variamusium  698. 
Vcleda  878. 

lintea  879. 


Venerida.'  90S. 
Volsella  786. 

striaUi  797. 
Wiikullina  y/3,  774,  777. 
Xylophaga  Sjr,  822. 

dorsalis  821. 

mississippiensis  821. 
Xyli)pliagus  812,  82  f. 
Xylotomett  821. 
Xylolrya  palmiilata  Si  ;. 
Yoldia  580,  j-(/;,  5V4- 

abrupta  594. 

albaria  585,  586,  594. 

Aldrichiana  594. 

angularis  594. 

arctica  593,  594,  595. 

claibornensis  594,  596. 

Cooperi  594. 

coipulentoidea  594. 

Crosbyana  594. 

eborea  594. 

/ruler  596. 

glaciabs  593,  594,  595.  596. 

hyperboiea  594,  595. 

iiiipressa  594. 

Kindlei  594. 

la;vi.H  594,  595o-'A  597 

lanceolata  595. 

limatula  594,  596,  597. 


Yoldia,  coiit\/. 

lucida  595. 

montereyeiisis  595. 

nasuta  594. 

ovalis  594. 

pompholyx  5S2. 

porllandica  593,  594, 

piolexla  5S5,  586,  594. 

psatmnolica  596. 

sapotilla  597. 

scapania  580. 

scapina  595. 

scissurata  595. 

serica  594. 

tarpaia  597. 

thraciceformis  594,  595,  596. 

tnincata  594,  595. 
Yokliella  595. 
Zcnatia  SSS,  891. 

acinaces  888. 

Doshayesii  888. 

zelandica  888. 
Zenaliimi;  Sjj,  SSS,  891. 
Ziifea  815,  j'/7,  81S. 

crispala  SiT,  818. 

dentata  8l8. 

GabbiiSiS. 

plana  81 8,  820. 
Zirplia;a  {$ee  Zirfa.a). 


FINAL    NOTE. 

The  manuscript  of  this  paper  was  sent  in  for  publicaliun  Aprd  3,  1S9S,  and  the  printing  com- 
pleted October  15, 1S9S.  The  plates  of  higher  numlier  than  Plate  X.XXV.,  to  which  a  few  references 
appear  in  the  text,  will  be  issued  with  Part  V. 


ERRATA. 

Page  571,  line  13,  for  "  Colonnianum"  read  Calonnianuni. 

Page  638,  line    5,  for  '•  Plate  36"  read  Plate  32. 

Page  688,  line  15,  for  "  Figures  6,  I2rt"  read  Figures  5,  12^. 
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PREFACE 

'T~'lll".  present  nintinunlion  of  tlie  work  nii  our  Southeasleni  'IVrtiarv  fauna 
carries  the  text  so  far  that  it  seems  certain  that  anotiier  ]iarl  will  conchide 
the  work.  It  inchides  a  large  ])art  of  tlie  'J~eleo(iesniacea.  hm  it  was  fomid  that 
the  famils-  \  eneriche  was  too  extensive  to  1ie  rtnished  withonl  unijiilv  delayini:;- 
the  inil)lication  of  the  manuscri])t  already  completed,  and  the  discussion  of 
that  group  is  therefore  deferred  tmtil  the  next  instalment  is  printed. 

The  present  ])art  reviews  the  nomenclature  of  se\eral  groups  in  which 
great  confusion  had  reigned,  and  their  re\'ision.  it  is  hoped,  will  he  useful  to 
students  both  of  fossil  and  recent  shells.  A  very  large  numher  of  hitherto 
unrecognized  species  are  here  first  described  and  figtn-ed. 

1  have  been,  as  heretofore,  under  (ililigations  to  the  authorities  of  the 
Smithsonian  Institution,  the  National  Museum,  and  the  Direi-tor  of  the  I'nited 
.States  Geological  Survey  for  essential  facilities  for  study  and  research  without 
which  this  work  could  not  have  been  carried  on:  to  .\lr.  Joseph  W'illcox  and 
other  officers  of  tlie  Wagner  I-"ree  InstitiUc  of  Science  for  the  most  liberal 
encouragement  and  assistance  in  the  gathering  and  illustration  of  material: 
and  to  Dr.  H.  A.  P'ilsbry  and  the  atitborities  of  the  .\cademy  of  Natural 
Sciences  of  Philadelphia  for  courtesies  which  they  have  freeh'  rendered.  To 
numerous  correspondents  I  am  also  under  serious  obligations  for  information 
fin-nished  and  specimens  submitted  for  com])arisou  and  sttidy,  among  whom 
1  cannot  refrain  from  mentioning  Mr.  !•".  A.  .Suiith,  of  the  Uritish  Museiun, 
and  M.  Main'ice  tdssmanu,  of  I'aris,  l-'rance,  whose  cotu'tesy  has  been  un- 
failing and  unlimited. 

\VlLLI.\.M    H.    D.\LL. 
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TERTIARY    FAUNA    OF    FLORIDA. 

Superfamily  SOLENACEA. 

Family  SOLENIDzE. 

THIS  group  is  quite  ancient  if  we  assume  that  the  Paleozoic  Palcosolcn  is  a 
member  of  it,  which  seems  hkely  from  the  perfect  correspondence  of  the 
exterior  form,  though  the  hinge  of  Palcosolcn  is  unknown.  Want  of  suffi- 
cient material  obHges  me  to  refrain  from  attempting  any  revision  of  the 
groups  older  than  the  Tertiary,  among  which  Solcitaria  Stoliczka  (1870), 
from  the  Turonian  of  Europe,  and  Lcgumcn  Conrad  (1867),  Leguinenaia 
Conrad  (1858),  and  Solyina  Conrad  (1870),  from  the  Cretaceous,  may  be 
mentioned. 

The  Solc)iid(r  form  a  compact  group  after  the  elimination  of  the  soleniform 
Psoinnobiidcr.  such  as  Noz'aciilina  and  Tagcliis.  In  the  flattened  species  with 
thin  shells  the  valve  is  usually  strengthened  by  a  dorsoventral  rib  or  clavicle ; 
in  the  strong  cylindrical  forms  this  is  not  needed  and  is  not  developed.  The 
foot  is  strong,  extensile,  and  larger  distally,  where  usually  it  can  be  expanded 
laterally  into  a  sort  of  disk  by  which  the  animal  can  pull  itself  rapidly  into 
its  burrow  as  if  by  a  nuishroom  anchor.  Perhaps  the  security  against  enemies 
which  this  arrangement  gives  is  responsible  for  the  great  persistence  of  this 
type  in  time.  The  siphons  are  short,  more  or  less  papillose  or  filamented 
externally,  and  are  more  or  less  united,  in  those  with  long  siphons  only  the 
tips  are  separated.  The  beaks  vary  from  subcentral  to  anterior ;  the  deep 
burrovvers  have  them  most  anterior  for  obvious  dynamical  reasons. 

The  following  arrangement  is  adopted : 

Genus  Soloi  (L.)   Scopoli,  1777.     Type  5".  marginatus  Pulteney. 

Hinge  with  one  cardinal  in  each  valve;  beaks  nearly  anterior;  external 
surface  polished  ;    valves  usually  straight. 

Section  Solena  Morch,  1853.     Type  S.  obliquus  Spcngler. 
Beaks  subanterior;    no  anterior  furrows;    periostracum  rude,  unpolished. 
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Section  Plcctosolcii  Conrad,  1867.     P.  protextiis  Conrad. 
Like  Solciia,  with  a  furrow  extending  ventrally  from  the  beaks. 

Genus  Leptosolen  Conrad   (Am.  Journ.  Conch.,  iii.,  p.  15,  1867).     Type  Sili- 

quaria  biplicata  Conr..  Journ.  Acad.  Nat.  Sci.,  2d  Ser.,  iii.,  p.  324,  pi.  34, 

fig.  17  (bad),  1858.     Middle  and  Upper  Cretaceous. 

Shell  like  a  small,  thin  Solena,  but  with  a  strong  clavicular  rib  directed 

vertically  from  the  beaks  towards  the  ventral  margin ;    the  proximal  portion 

of  this  rib  in  the  type  species  is  united  with  the  hinge  margin  behind  by  a 

wing,  between  which  and  the  valve  is  a  deep  recess.     This  genus  has  shell 

characters  nearly  intermediate  between  Soldi  and  Siliqna.     The  nymphs  are 

long  and  the  pallial  sinus  very  shallow. 

Genus  Eiisis  Schumacher,  1817.     Type  5".  iiiagiius  Schumacher. 

Like  Solcii.  but  with  one  right  and  two  left  vertical  cardinals,  and  in  each 
valve  a  posterior  horizontal  tooth ;    the  valves  usually  more  or  less  curved. 

Genus  Siliqua  Megerle,  181 1.     Type  5.  radiatns  Linne. 

Shell  ovate,  flattened,  straight,  with  a  rib  or  clavicle  ventrally  directed ; 
hinge  like  Ensis,  but  more  feeble. 

Genus  Cultellus  Schumacher,  1817.     Type  S.  lactcns  Spengler. 

Shell  more  elongate  and  often  arcuate,  the  beaks  more  anterior,  the  clavicle 
absent. 

Genus  Solecurtus  (Rlainville),  1824.     Type  Solcii  Icgmneu  Linne. 

Shell  more  soleniform,  ends  rounded,  beaks  subanterior ;  a  short  clavicle 
below  the  beaks  and  another,  less  evident,  passing  obliquely  forward ;  pallial 
sinus  well  marked  ;   surface  polished. 

Subgenus  Pharella  Gray,  1854.     Type  Solen  javanicus  Lamarck. 
Beaks  central ;    teeth  small,  slender ;    surface  rude ;    clavicle  absent. 

?  Genus  Tanysiphon  Benson,   1858.     Type  T.  riivlis  Benson. 

Shell  resembling  Pharella,  but  short,  the  anterior  end  shorter,  ligament 
external,  with  a  shorter  broad  internal  resilium  set  on  a  short  projecting 
nymph  recalling  that  of  Sphenia;  pallial  sinus  deep,  siphons  long,  with  a 
tunic,  but  retractile :    valves  very  slightly  unequal.* 


*  This  fresh-water  shell  was  very  naturally  referred  to  the  vicinity  of  Mya,  but  the 
teeth,  when  present,  agree  with  those  of  Pharella,  and  I  think  it  merely  a  somewhat 
peculiarly  specialized  solenoid. 


FREE  INSTITUTE  OF  SCIENCE 

95' 

TERTIARY  FAUNA  OF   FLORIDA  ^^^ 


Genus  rsaiiiiiiosolcii  Risso,  1826.     Type  ^.  sirigilahts  Linne. 

Shell   subcylindric,   short,  not    fully   covering  the  retracted   animal;    beaks 
subcentral,    ends    subtruncate ;     teeth    in    each    valve   two.    but    no    clavicle    is 
present;    typical  section  with  incised  oblique  or  divergent  scul])ture. 
Section  A::or  (Leach),  1844.      ^ype  5'.  ciiitiqiiafiis  Pulteney. 

Sculpture  concentric  only. 

Genus  SOLKN  Linn^. 

Solcn  Linne,  Syst.  Nat.,  ed.  x.,  p.  672,  1758,  ex  parte. 

Soldi   Scopoli,    Intr.   ad   Hist.   Nat.,  p.   397,    1777;    Lamarck,    Prodr.,   p.   S3,    i/QQ.     Type 

5.  vagina  Lam.,  not  Linne,  =  6".   inarginatus  Pulteney. 
"^  Solenarius  Dumeril,  Zool.  Anal,  p.  168,  181 1;    not  of  Morcli.   1853. 
Vagina  Megerle,  Mag.  Ges.  Nat.  Fr.,  181 1,  p.  44.     Type  5.  recta  Megerle  =  S.  vagina  L. 
Solen  Schumacher,  Essai,  p.  124,  pi.  vi.,  fig.  3,  1817:    not  of  Megerle,  oj>.  cit.,  p.  45,  1811. 
Fistula  Morch,  Cat.  Yoldi,  ii..  p.  6,  1853  (after  Martini.  Conch.  Cab.,  1774,  nnn-binomial). 
Solenarius  Morch,  Cat.  Yoldi,  ii.,  p.  6,   1853. 
Hypog(ea-\-  Hypogaoderma   (sp.)    Poli,  Test.  Utr.   Sicil.,   1791-5. 
Listera  Leach   (Gray),  Synops.  Moll.  Gt.  Brit.,  p.  261,   1852:    sole  ex.  Solen  inarginatus 

Pulteney. 
Solcn  Fischer,  Man.  de  Conchy!.,  p.  mo,  1887;    Newton,  Syst.  List  Brit.  Olig.  and  Eoc. 

Mol!.,   p.   78,   1891. 
Solena  Morch,  Cat.  Yoldi,   ii.,  p.  7,   1853.     Type  Solen   obliquus  Spengler,  not   Sowerby, 

1844 ;    H.   and   A.   Adams,   Gen.   Rec.   Moll,   ii.,   p.   342,    1856 ;     Conrad,    Am.   Journ. 

Conch.,    iii.,    Supplem.,   p.    27,    1867;     Fischer,    Man.    Conchyl..    p.    iiio,    1887    (after 

Browne,   1756,  non-binomial;    no  type). 
Hypogella  Gray,   Ann.  Mag.   Nat.  Hist.,  xiv.,   p.  2},,   1854.     Type  Solen  ambigutis  Lam. 

(=5'.  obliquus  Spengler)  ;    Fischer,  Man.  de  Conchyl.,  p.  nil,  1887. 
Plectosolen   Conrad,   Am.   Journ.   Conch.,   ii.,   p.    103,    1866.     Type    (selected   by   Fischer, 

Man,  de  Conchyl.,  p.   nil,  1887)   Solcn  angustus  Desh. 
Ensatella  (rudis)   Carpenter,  Suppl.  Rep.  Brit.  As.,   1863,  p.  39;    not  of  Swainson. 

The  genus  Solcn  as  originally  used  by  Linne  was  heterogeneous,  but  the 
diagnosis  of  Scopoli  fixes  the  name  on  the  species  of  the  type  of  S.  margina- 
tiis.  Browne,  of  Jamaica,  was  not  a  binomial  writer,  and  applied  the  classical 
name  Solena  indiscriminately  to  all  soleniform  bivalves.  Morch  reintroduced 
the  word  to  apply  to  the  rude  brackish-water  forms  like  S.  obliqutis  Spengler, 
while  Plectosolen  Conrad  may  be  retained  sectionally  for  the  earlier  fossils 
of  the  Tertiary,  which  difTer  from  Solena  by  having  a  well-marked  furrow 
externally  from  the  beaks  to  the  anterior  ventral  angle.  There  are  several  of 
these  in  the  American  Tertiaries. 
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Solen  amphistemma  n.  sp. 
Plate  39.  Figure  8. 

Oligoccne  of  the  Chipola  beds  at  Alum  Bluff  and  on  the  Chipola  River, 
Florida,  and  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Florida. 

Shell  large,  short,  straight,  rather  convex ;  anterior  end  obliquely  trun- 
cate, with  the  inner  margin  thickened,  but  no  external  furrow ;  posterior  end 
squarely  truncate ;  basal  parallel  with  the  dorsal  margin ;  exterior  smooth, 
except  for  incremental  lines ;  beaks  inconspicuous,  slightly  behind  the  an- 
terior dorsal  angle  of  the  valve,  the  teeth  normal,  the  nymphs  narrow,  elon- 
gate, not  prominent;  anterior  adductor  scar  irregularly  reniform,  posterior 
rounded  triangular;  the  pallial  sinus  shallow.  Lon.  of  shell  112,  alt.  27.5, 
diam.  18  mm. 

This  very  fine  species  is  almost  invariably  in  fragments.  It  does  not  closely 
approach  any  other  of  our  Solens. 

Solen  sicarius  Gould. 
Solen  sicarius  Gould.  Shells  of  the  Wilkes  Exploring  Exped.,  p.  387.  fig.  501,   1852. 

Miocene  (Cooper)  to  recent  on  the  Californian  coast;  not  uncommon  in 
the  Pleistocene  sands  of  San  Pedro  Hill.  The  living  shell  ranges  from  Van- 
couver Island  to  San  Pedro,  California,  and  is  said  to  occur  in  Japan. 

Solen  rosaceus  Carpenter. 
Solen    (sicarius  var.  ?)    rosaceus  Cpr.,   Suppl.   Rep.   Brit.   As.,    1863.   p.  638;    Ann.   Mag 

Nat.  Hist.,  3d  Ser.,  xv.,  p.  177,  1865. 

Miocene  (Cooper)  and  Pliocene  of  California;  l^leistoccne  of  San  Diego; 
recent  from  Santa  Barbara  south  to  the  Gulf  of  California. 

Solen  viridis  .Say. 
Solen  viridis  Say,  Jourii,   Acad.    Nat.   Sci.    Phila.,   ii.,   p.   316,    1821  ;     Conrad,   .'Xni.    Mar. 

Conch.,  ii.,  p.  28,  pi.  5,  fig.  2,  1831. 

Pleistocene  of  South  Carolina  at  Simmons  Bluff ;  recent  from  Rhode 
Island  (Totten)  to  Georgia  (Postell). 

This  appears  to  be  a  rather  rare  species,  of  which  the  largest  and  finest 
specimens  I  have  seen  are  those  obtained  liy  General  Totten  in  Narragansett 
Bay,  and  which  passed  with  his  collection  into  the  jDOSsession  of  the  National 
Museum. 
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Solen  Oonradi  Dall. 
Soldi  ciiitiis  Conrad.  Am.  Joiirn.  Sci..  2d  Ser.,  v.,  p.  432,  fig.   14,   1848;    not  of  Ucsmou- 

lins.  1832. 
Flcclosolcn  curliis  Conrad.  S.  I.  Rucone  ChccUI..  p.  8,  1866. 
Ensis  curtiis  Meek,  S.  I.  Miocene  Check!.,  p.  12,  1864. 

Olig'ocene?   or  Miocene  of  Astoria,  Oregon:    Conrad. 

The  type  of  this  species  appears  to  be  lost,  but  it  is  certainly  not  a  Plecto- 
solen,  and  the  figure  looks  more  like  a  true  Sokn  than  an  Ensis.  It  is  of  the 
general  form  of  5".  sicuriiis.  l)ut  smaller.  I»  have  collected  what  I  suppose  to 
be  this  species  from  the  Empire  beds  at  Coos  Bay. 

Solen  ( Plectoaolen )  protextus  Conrad. 
Donax?  [^rolc.rtus  Conrad,  Geol.  Wilkes'  E.xpl.  Exp.,  p.  723,  pi.  17,  fig.  9,   1849. 
Solena  protcxta  Conrad,  Am.  Journ.  Conch.,  i..  p.   152,   1865. 
Plcctosolcn  protextus  Conrad,  Am.  Journ.  Conch.,  ii.,  p.  103,  1866 ;    S.  I.  Eocene  Check]., 

p.  9,  1866. 
Hypogclla  protexta  Gabb,  Pal.  Cal.,  ii.,  p.  89,  1869. 

Upper  Eocene  (  ?)  or  Miocene  of  Oregon,  near  Astoria,  and  at  Coos  Bay. 

This  species  was  badly  figured  from  a  poor  cast.  It  is  a  member  of  the 
section  Plcctosolen,  which  is  easily  distinguished  from  Solena  by  the  deep 
furrow  in  the  anterior  part  of  the  valves.  The  type  specimen  is  lost,  but  a 
similar  shell  is  not  uncommon  in  the  Miocene  of  the  Empire  beds  at  Coos  Bay, 
which  are  practically  of  the  same  horizon  as  the  Miocene  of  Astoria,  and  the 
same  or  a  very  similar  form  is  found  in  transitional  (Oligocene?)  beds  above 
the  Eocene  of  Cape  Arago. 

Solen  ( Plectosolen )  lisbonensis  Aklrich. 
Sokn  lisbonensis  Aldricli,  P.ull.  .Wa..  Geol.  Survey,  i.,  p.  37.  pi.  4,  fig.  4,  1886. 
Eocene  of  the  Chickasawan  horizon  at  Lisbon,  .Mabama :    Aldrich. 

\'ariety  abruptus  Hall. 

Claibornian  Eocene  of  Clarke  County,  Mississippi;    Burns. 

This  form,  represented  by  numerous  fragments,  differs  from  .Mdrich's 
figure  by  its  more  abrupt  anterior  truncation  and  relatively  wider  valves.  It 
will  probably,  when  more  complete  specimens  are  obtained,  prove  to  belong 
to  a  distinct  species. 

Other  forms  in  our  Tertiary  belonging  to  the  true  Solens  are  Solena  diego- 
ensis  Gabb  (Pal.  Cal.,  i.,  p.  213,  pi.  32,  fig.  280,  1866;   ii.,  p.  176,  1868)  and 
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a  species  reported  by  Conrad  from  Ocoya  Creek  (H.  Ex.  Doc.  129,  p.  8, 
1855).  Hypogella  cimeata  Gabb  (Pal.  Cal.,  ii.,  p.  175,  pi.  29,  fig.  61,  1868) 
from  the  Eocene  of  Martinez,  California,  may  prove  to  be  a  Modiolus  or 
allied  form;  and  his  figure  of  H.  parallcla  {op.  cit.,  ii.,  p.  233,  1869)  looks 
more  like  a  Solccurfiis.  It  may  be  Cretaceous  and  not  Eocene,  as  he  sup- 
posed. A  fragment  figured  by  Harris  (Bull.  Pal.,  ii.,  p.  258,  pi.  13,  figt  9, 
1897)  may  belong  to  5".  lisbonensis  Aldrich.  Solen  obliquus  Sowerby,  1844, 
of  the  Parisian  Eocene,  is  a  typical  Plectosolcn,  but  appears  to  be  distinct  from 
the  Solen  (Solena)  obliquus.  Spengler,  1794,  and  should  receive  a  new  name. 

Genus  ENSIS  Schumacher. 

Solen  (sp.)  Linne,  Syst.  Nat.,  ed.  x.,  p.  672,  1758. 

Eiisis  Schumacher,  Essai.  p.  143.  1817.     Type  E.  magiius  Schum.,  pi.  xiv..  fig.  4   (Chemn. 

Conch.  Cab.,  vi.,  p.  44,  pi.  4,  fig.  29,  1782). 
Ensatella  Swainson,  Treatise  Mai.,  p.  365,  1840.     Type  Solen  ensis  L. ;    Verrill,  Inv.  .'\n. 

Vineyard   Sound,  p.  674,   1873. 
Ensis  Gray.  P.  Z.  S..   1847,  p.  l8g;    List  Brit.  An.,  vii.,  p.  58,  1851;    Ann.  Mag.  N.  Hist., 

xiv.,   p.   24,   1854;     Conrad,   Cat.   Solenida,   Am.   Journ.   Conch.,   iii.,   p.   26    (Suppl.). 

1867;    Fischer,   Man.  Conch.,  p.   11 10,   1887. 
Solen  Leach,  Synops.  Brit.  Moll.,  p.  260,  1852. 

This  genus  is  well  defined  by  its  hinge,  perfectly  distinct  from  that  of 
Soldi.  The  name  is  masculine.  Each  north  and  south  coast  appears  to  have 
a  large  northern  form  (£.  iiiagnus,  Europe,  E.  directus,  eastern  America) 
and  a  smaller  similar  southern  form  (£.  ensis,  Europe,  and  E.  minor,  southern 
American  coast).  E.  ma  gnus  Schum.  differs  from  our  American  form  by 
being  straighter  and  more  slender;  on  the  Pacific  coast  the  large  northern 
form  is  wanting  and  the  small  southern  one  re]jrcscnted  by  E.  californicns 
Dall.     A  somewhat  similar  parallelism  is  found  in  the  species  of  Siliqua. 

Ensis  directus  Conrad. 
Solen  ensis  Conrad,  Bull.  Nat.  Insl.,  ii.,  p.   191,   1842;    not  of  Linne. 
Solen  directus  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  I.,  p.  325,  1843. 
Solen  magnodenUilus  H.  C.  Lea,  Trans.  Am.  Phil.  Soc.  2d  .Scr.,  ix.,  p.  236,  pi.  34,  fig.  8, 

1845- 
f  Ensis  "  americana  Beck,"  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii..  p.  342.  1S56. 
Solen  ensis  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.   loi,  pi.  24,  fig.  3,   1856;    not 

of  Linne. 
Solen  americanus  Gould,  Inv.  Mass.,  2d  ed.,  p.  42,  1870. 
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Ensatella  americana  Verrill,  Inv.  An.  Vineyard  Sound,  p.  674.  pi.  j,j.  fig.  245,  1873;    Am. 

Journ.  Sci.,  iii.,  pp.  212,  284,  1872. 
Eitsis  aiiu-ricaiui  Dall.  Bull.  37,  U.  S.  Nat.  Mus.,  p.  72.  pi.  53,  fig.  4.  pi.  55,  figs.  4,  5,  1889. 

Oligocene  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Florida.  Miocene 
of  Maryland  (Conrad)  ;  of  Virginia  at  Petersburg:  of  North  Carolina  at 
the  Duplin  County  Natural  Well ;  of  Darlington,  South  Carolina ;  of  Florida 
in  the  upper  bed  at  Alum  Bluff ;  Pliocene  of  South  Carolina ;  Pleistocene  of 
Heislerville,  New  Jersey ;  Cornfield  Harbor,  Maryland  ;  Nantucket  at  Sankoty 
Head  and  Point  Shirley,  Massachusetts,  and  Portland.  Maine ;  recent  from 
Labrador  to  Indian  Key,  Florida. 

I  began  the  examination  of  the  fossil  material  supposing  that  the  Miocene 
form  might  be  distinct  from  the  recent  shell,  but  after  a  series  of  careful  com- 
parisons I  am  unable  to  find  any  constant  character  by  which  they  can  be 
discriminated.  From  E.  cnsifoniiis  the  present  species  is  distinguished  by  its 
larger  size  and  more  scjuarely  truncated  posterior  end. 

Ensis  minor  Dall. 

Pleistocene  of  Simmons  Bluff,  South  Carolina,  Burns:  recent  from  Cape 
May  to  Florida  and  Texas. 

This  form  is  the  "  small  variety"  of  "  Soldi  ensis"  described  by  Conrad 
as  long  ago  as  1831,  and  referred  to  by  some  authors  as  var.  minor.  It  is 
constantly  smaller  and  more  slender  than  £.  Hin-ctus.  and  has  a  tendency  to 
be  wider  at  the  posterior  than  at  the  anterior  end.  It  is  proportionately  longer 
than  E.  cnsiforniis,  and  is  wider  instead  of  attenuated  and  rounded  behind. 
It  bears  to  the  large  E.  dircctiis  the  same  relation  that  the  true  E.  ensis  of 
Europe  bears  to  the  north  European  E.  viagniis  Sebum. 

Ensis  ensiformis  Conrad. 
Solen   ensiformis   Conrad,    Proc.   Acad.    Nat.    Sci.    Phila..    i..   p.   326,    1843  '•     Fos.    Medial 
Tert.,  p.  76,  pi.  43,  fig.  8,  1845. 

Miocene  of  Maryland  at  St.  Mary's  River  (type  locality),  Choptank  River, 
and  Cove  Point ;  of  Virginia  on  the  York  and  Nansemond  Rivers ;  the  Natu- 
ral Well  and  Magnolia,  Duplin  County,  North  Carolina:  of  Florida  in  the 
rock  excavated  from  the  city  reservoir  at  Jacksonville.  Distinguished  by  its 
straight,  rather  short,  and  posteriorly  tapered  and  rounded  form. 

Geiuis  SrLIQUA  .Meserle. 
Siliqua  Megerle,   Mag.   d.   ges.   Naturf.   Fr.,    181 1,   p.   44.     Type  Solni  radiatus  Linne ; 
Philippi.   Handb.   Conch.,   p.   331,    1853;    H.   and   A.   .\dains,   (icn.   Rec.   Moll.,   ii.,   p. 
345,   1856;    Fi.scher,   Man.   dc   Conchyl..  p.    1109.    1887. 
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AuUis  Oken,  Allgem.  Naturg.,  v..  i.,  pp.  iv.,  297,  1835;  sole  ex.  Solen  radiaitis  Linne ; 
not  of  Oken,  Lehrb.,  p.  225,  1815. 

AuUis  Agassiz,  Moules  d'Aceph.  Viv.,  p.  42,  1839,  Oken,  1835.  Type  Saint  radiatus 
Linne;    not  of  Oken,  1815,  type  5".  diphos  L. 

Leguminaria  Schumacher,  Essai,  p.  126,  1817.  Type  5.  radititus  Linne  (L.  costata 
Schum.,  pi.  7,  fig.  i). 

Solecurtus  A,  Blainville.  Man.  Mai.,  p.  568,  1825.     Type  S.  radiatus  Linne. 

Solecurtoides  Desnioulins,  Actes  Soc.  Lin.  de  Bordeaux,  v.,  p.  108,  1832.  Type  S.  radi- 
atus Linne. 

Maclieera  Gould.  Inv.  Mass.,  p.  32,  1841.  Type  SoU'ii  costatus  Say:  not  Machara  Cuvier, 
1832. 

Solenocurtus  Sowerby,  Man.,  p.  99,  1839;    ed.  ii.,  p.  262,  1842. 

This  genus  is  chiefly  American  and  Oriental  in  its  distribution.  Megerle's 
name  antedates  all  others.  Aulns  Oken,  as  originally  proposed  without  a 
diagnosis,  contained  two  species,  both  belonging  to  the  older  genus  Sangiiiiio- 
laria  Lamarck.  Subsequently  Oken  tried  to  transfer  the  name  to  Siliqiia 
radiata  and  its  congeners,  which,  of  course,  is  inadmissible. 

This  genus  was  fully  differentiated  before  the  beginning  of  the  Tertiary, 
and  a  thorough  examination  of  the  Eocene  faunas  will  doubtless  reveal  several 
species,  but  hitherto  the  material  collected  has  been  sparse  and  fragmentary. 
One  species,  S.  Siiiiondsi  Harris  (Proc.  Acad.  Nat.  Sci.,  1895,  p.  51,  pi.  3, 
fig.  2),  has  been  described  from  the  Claihornian  of  Texas,  another  from  the 
Oligocene  of  St.  Domingo. 

Siliqua  subequalis  Gabb. 
Siliqua  subequalis  Gabb,  Geol.  St.  Dom.,  p.  247,   1873. 

Oligocene  of  St.  Domingo,  Gabb;  and  of  the  Chipola  beds  of  Calhoun 
County,  Florida,  at  Alum  Bluff  and  on  the  Chipola  River  ( ?)  ;   Burns. 

This  species  is  smaller  than  S.  costata  and  has  centrally  situated  beaks. 
The  specimens  from  Florida  are  fragmentary,  but  the  beaks  were  evidently 
nearly  rciUral,  and  until  better  material  is  at  hand  I  prefer  to  refer  it  to  Gabb's 
species,  which  came  from  nearly  the  same  horizon. 

Siliqua  Nuttallii  Conrad. 
Solecurtus  Nuttallii  Conrad.  Jonni.   Acad.  Nat.   Sci.   Phila.,   ist  Ser.,  vii..  p.  232,  pi.   17, 

fig.  9.   1838. 
Siliqua  californica  Conrad,  Am.  Jonrn.  Conch.,  iii.,  p.  193.  1867. 
Siliqua  palula  auct.  ex  parte. 
Machtrra  palula  Gabb,  Pal.  Cal..  ii..  p.  89.   1869,  in  part,  synonymy  excluded. 
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Miocene  of  Santa  Clara  County,  California ;  Pliocene,  Santa  Rosa  County : 
Pleistocene  of  San  Diego,  California;  recent  from  Lituya  Bay,  Alaska,  to 
Monterey,  California. 

The  nomenclature  of  this  form  has  been  much  confused.  Mr,  Gabb 
wrongly  uniteil  with  it  S.  lucida  Conrad,  which  is  a  distinct  and  good  species ; 
Solcinxa  vciitricosa  Conrad,  which  is  a  fine,  large  Miocene  species  of  Solemya; 
and  Soldi  [>atHlus  Dixon,  which  is  a  much  larger,  coarser  form,  with  a  broader 
shell  and  straight  clavicle,  and  is  not  authoritatively  known  from  south  of 
Alaska.  The  present  species  is  longer,  more  slender,  with  a  more  oblique 
clavicle  and  more  parallel  dorsal  and  ventral  margins.  If  it  is  merely  a  geo- 
graphical race  of  patula  it  deserves  a  name  on  account  of  the  differences  of 
form. 

Siliqua  l  patula  Di.xonvar?)  oregonia  Dall. 

Miocene  of  Astoria  (?)  and  of  Two-Mile  Creek,  near  Coos  P)ay,  Oregon 
(Diller). 

A  somewhat  imperfect  specimen  from  the  Miocene  shales  collected  by  Mr. 
Diller;  differs  from  S.  Xuttallii  by  its  strong  and  straight  clavicle,  its  pro- 
portionately wider  shell,  and  its  somewhat  rostrate  posterior  extremity.  It 
appears  to  be  adult,  and  if  so  is  much  smaller  than  S.  patula,  which  also  has 
a  more  rounded  posterior  end.  I  await  better  material  before  figuring  this 
interesting  form,  which  is  probably  the  same  as  that  referred  to  by  Gabb  as 
5".  patula  from  the  Astoria  Miocene.  The  shell  measures  about  65  mm.  long 
and  25  wide.  The  pallial  sinus  appears  to  be  decidedly  deeper  and  narrower 
than  in  S.  Nuttallii. 

Siliquaria  edeniula  Gabb,  from  the  Pliocene  of  California,  is  a  Fsaimiiobia 
and  will  be  found  referred  to  under  that  genus. 

The  very  young  shells  of  Siliqua  are  donaciform  and  hardly  rect)gnizable 
as  belonging  to  the  same  group  as  the  adults. 

Genus  CULTELLUS  .Scluimachcr. 

Cullellus  Schumacher,  Essai,  p.  130.  1817.  Type  Solcn  lacteus  Spengler,  pi.  7,  fig.  4 
(Chemn.  Conch.  Cab.,  vi.,  p.  51,  pi.  5,  fig.  35)  =iSolen  ma.rimus  Gnielin  non  Wood 
(cf.  Dunker,  Novit.  Conch.  Moll.  Marina,  p.  11,  pi.  iii.,  fig.  4.  1858)  but  not  CiiUcUus 
lacteus  and  maximus  of  Sowerby.  Conch.  Icon.,  Cullellus.  pi.   i.   1874. 

Not  Cullellus  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  vii..  p.  232,  1838  (=  Tagclus  Gray)  ; 
nor  of  G.  B.  Sowerby,  Conch.  Man.,  ed.  ii.,  p.  129,  1842  (=  Lutraria  sp.). 

Culfcllus  Gray,  Ann.  Mag.  N.  Hist.,  xiv.,  p.  24.  1854;  C.  lacteus  Spgl.,  1794.  =  Solcn 
magnus  Wood,  Gen.  Conch.,  p.   130,   1815,  not  Ensis  musiius  Schumacher,   1817. 


TRANSACTIONS  OF   WAGNER 
958 


TERTIARY  FAUNA  OF    FLORIDA 


Cultellus  H.  and  A.  Adams,  Gen.   Rec.  Moll.,   ii.,  p.  344,   1856;    Fischer,   Man.  de  Con- 

chyl.,   p.    1109,    1887. 
Phaxas  Leach,  Synops.  MoU.  Gt.  Brit.,  p.  262,   1852.     Sole  ex.  Solcn  I'dhiciihis  Donovan. 
Eiisiculiis  Adams,  P.  Z.  S.,   i860,  p.  369.     Type  Solcn  cultellus  L. 

In  this  group  there  is  an  ill-defined  ridge  which  strengthens  the  shell  in 
front  of  the  narrow  and  elongate  anterior  adductor  scar.  In  some  of  the 
more  curved  and  rounded  species  (Ensicnliis)  this  ridge  is  more  curved  down- 
ward, while  in  the  typical  species  it  is  straight.  In  the  absence  of  weightier 
characters  this  feature  can  hardly  be  held  of  even  sectional  value.  The  group 
is  represented  in  the  Parisian  Eocene,  and  there  is  a  single  American  species 
of  the  section  Eiisiciiliis. 

Cultellus  (Ensiculus)  Conradi  Cossmann. 

Ensiculus  Conradi  Cossmann,  Notes  Compl.,  p.  5,  pi.  i,  fig.  i,  1894. 

Eocene  of  the  Claiborne  sands  at  Claiborne,  Alabama. 

Specimens  of  this  small  species  have  been  obtained  bv  Burns  and  John- 
son, but  mostly  in  a  fragmentary  condition.  It  is  easily  recognized  liy  the 
curved  ridge  in  front  of  the  adductor  scar. 

Genus  Solecurtus  (Blainville). 
KSolccurtus  Blainville.  Diet.  Sci.  Nat.,  xxxii.,  p.  351,  1824;    Man.  de  Mai.,  p.  568,   1825. 
=  Solecurtus  C,  Blainville,  Man.  de  Mai.,  p.  56S,   1825.     Type  Solcn  U's^uincn  L.,  pi.  80, 

fig.   I. 
Solcnocurtus  Brown,  Rec.  Conch.  Gt.  Rrit.,  cd.  ii.,  p.  113,  1844;    not  of  Sowerby,  1839. 
Pharus   (Leach  MS.)    Brown,  ol>.  cit..  p.   113,  in  synonymy,   1844;    Gray,   P.  Z.   S.,   1847, 

p.  189;    Fischer,  Man.  de  Conchyl.,  p.  1108,  1887. 
Artusius  Leach,  Synops.  Moll.  Gt.  Brit.,  p.  263,  1852.    Sole  ex.  Solcn  legumcn  L. 
Potia  Orbigny,  Pal.  Franc.  Terr.   Cret.,  iii.,  p.  390,   1843;    Hoernes,   Foss.  Moll.   Wiener 

beck.,  ii.,  p.   16,  1870;    not  of  Ochsenhau.sen,   1816. 
Ceratisolen  Forbes  and  Hanley,  Hist.  Brit.  Moll.,  i.,  p.  255,  1848.     Type  S.  legumcn  L. 
Solecurtoides  (sp.)  Desmoulins,  Actes  See.  Lin.  de  Bordeaux,  v.,  p.  102,  1832. 
Pharella  Gray,  Ann.  Mag.  Nat.  Hist.,  xiv.,  p.  24,  1854.    Type  Solcn  javanicus  Lamarck. 

P.Iainvillc  described  his  genus  Solecurtus  as  consisting  of  three  lettered 
sections  (not  otherwise  named  by  him),  a  single  example  being  cited  under 
each.  Section  A  had  already  been  named  Siliijno  by  Megcrle  von  Muhlfeld: 
Section  B  was  separated  as  Psammosolen  by  Risso  the  following  year,  leaving 
to  bear  the  original  name  of  Blainville  only  Section  C,  typified  by  Solcn  /(•,?»- 
men.  The  subsequently  i)ro])osed  names  above  enmneratcd  must  therofore 
fall  into  synonymy.     A  .slight  difference  in  the  hinge-teelh  enables  us  to  retain 
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Pluirella  {jaz'tviica)  Gray  with  one  or  two  other  tropical  spccii^s  as  a  section 
under  Soli'curtiis.  The  original  (ireek  as  shown  hy  llerrniannsen  would  have 
heen  more  appropriately  Latinized  as  Cyrtosolen,  which,  however,  conies  loo 
late,  while  the  efforts  of  several  emendators,  who  assumed  a  non-existent 
Grseco-Latin  compound  in  Solcciirtus,  have  resulted  in  several  unnecessary 
synonyms. 

Solcii  parullcliis  Gabl)  (Pal.  Cal.,  i.,  p.  14^),  pi.  22,  fig.  117,  1864;  Plccto- 
solen  parallelns  Conrad,  S.  I.  Eocene  Checkl.,  p.  9,  1866)  has  the  aspect  of 
a  Solecnrtus,  but  I  know  it  only  from  the  figure.  It  is  said  to  be  from  the 
Tejon  Eocene  of  California  by  Gabb,  but  Dr.  Boyle  in  his  Ijibliography  of 
American  mesozoic  fossils  states  that  it  is  really  Cretaceous. 

Pharclla  alta  Gabb  (op.  cit..  p.  147,  pi.  22,  fig.  118,  1864)  appears  to  be- 
long to  the  subgenus  or  section  so  named,  and  there  are  at  least  two  other 
species,  all  of  which  are  now  regarded  as  Cretaceous.  Neither  Solecurtus 
proper  nor  Pharella  have  been  identified  from  the  American  Tertiary.  Sole- 
curtus Blainvillei  Lea  (Contr.  Geo!.,  p.  39.  pi.  i,  fig.  7,  1833)  is  a  Psammobia, 
and  most  of  the  other  species  cited  under  this  generic  name  from  our  Tertiary 
belong  to  Psamiuosolen. 

Genus  Psammosolen  Risso. 

Psammobia  Risso,  Hist.  Nat.  Eur.  Mer.,  iv.,  p.  375  (not  p.  .350),  1826  (err.  typog."). 
Psammosolen    Risso,    of.    cit..    v..    index,    1826    (corrig.).      Type    Solcn    strinilatus    L. : 

Philippi,  Handb.  Conch.,  p.  331,   1853;    Hiirnes,   Foss.  Moll.  Wiener  beck.,  ii.,  p.   18, 

1870. 
Tcllina   (sp.)  Oken,  Lehrl).  Naturg.  Zoologie,  p.  224,  1815. 
Macha  Oken.  .'Mlgem.  Naturg..  v..   i.  p.  208,   1835.     Type  Solcn  stris^ihtus  L. ;    Gray.   P. 

Z.  S..  1847.  p.  189;   List  Brit.  An.,  Moll.,  p.  61.  185 1  ;   Morch,  Yoldi  Cat.,  ii.,  p.  8.  1853: 

H.  and  A.  Adams,  Gen.  Rcc.  Moll.,  ii.,  p.  346,  1856;    Fischer,  Man.  Conchyl..  p.  1107. 

1887. 
Solecurtus  ii.  Pdainville,  Diet.  Sci.  Nat.,  xxxii.,  p.  351.  1824;    Man.  Malac,  p.  568,   1S25. 
Solecurtus  Des  Moulins,  Actes  Soc.  Lin.  de  Bond.,  v.,  p.   100,  1832;    Deshayes,  in  Lam., 

An.  s.  Vert.,  ed.  ii.,  vi.,  p.  61,  1835  ;  Traite  elem.,  p.  ir3,  1840;   An.  s.  Vert.  bass.  Paris. 

i.,  158;    not  of  Blainville,  1824. 

<  Solenocurtiis  Fischer,  Man.  de  Concliyl.,  p.  1107,   1S87. 

<  Solenocurtis  Swainson,  Treatise  Mai.,  p.  366,  1840. 

<  Cyrtosolen  Herrmannscn,  Ind.  Gen.  Mai.,  ii.,  p.  468,  1S48;    corrig. 
Adasius  Leach,  Syn.  Moll.  Gt.  Brit.,  p.  266,  1852.     Type  Solcn  strif;ilatus  Linne. 
Not  Macha  Philippi,  Handb.  Conch.,  p.  331,  1853. 

Not  Psammosolen  Hupe,  Gay's  Hist,  de  Chile,  viii.,  p.  365,  1854. 
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Subgenus  AZOR  Leach. 

Azor  Leach  (MS.),  Brown,  Rec.  Conch.  Gt.  Brit,  ed.  ii.,  p.  113,  1844.  Sole  ex.  Solcn 
antiquatus  Puheney ;  Gray.  P.  Z.  S.,  1847,  p.  i8q:  List  Brit.  An.,  Moll,  p.  62  (not 
p.  3S),  1851  ;  Leach,  Synops.  Brit.  Moll.,  p.  264,  1852;  Morch,  Cat.  Yoldi,  ii.,  p.  8, 
1853;    Fischer,  Man.  de  Conchyl.,  p.  1 107.  1887. 

The  genus  Psaiiniwsolen  was  proposed  by  Risso,  but  the  name  by  some 
accident  of  proof-reading  was  printed  as  Psaiiiniobia,  an  error  corrected  in 
the  index  of  the  next  volume,  printed  during  the  same  year.  Macha  Oken 
is  frequently  quoted  as  printed  in  his  Lehrbuch  der  Zoologie  in  181 5,  but  the 
name  does  not  appear  in  that  work  and  I  have  not  been  able  to  trace  it  earlier 
than  1835.  It  formed  one  of  the  sections  of  Blainville's  Solecurtus,  and 
appears  under  the  name  of  Adasius  in  Gray's  edition  of  Leach's  Synopsis. 
It  is  a  Solen  with  short  shell,  with  subcentral  umbones,  partially  naked  soft 
parts  and,  in  the  typical  section,  a  curious  oblique  or  angular  surface  sculpture 
superimposed  upon  the  concentric  incremental  lines  and  not  in  harmony  with 
them.  In  the  group  typified  by  Solen  antiquatus.  the  .shell,  otherwise  very 
similar,  has  only  the  incremental  sculpture.  In  some  of  the  species  of  Psain- 
mosolen  the  angular  sculpture  is  obsolete,  and  these  could  hardly  be  separated 
from  Azor  except  for  certain  differences  alleged  to  exist  in  the  soft  parts. 
The  name  Acor  was  first  published  by  Brown  in  his  synonymy  in  1844,  in 
1847  'infl  '851  was  used  by  Gray  for  a  species  of  Psanunohia.  but  appeared 
with  its  original  significance  in  Gray's  edition  of  Leach's  Synopsis  in  1852. 


Psammosolen  vicksburgensis  Aldrich. 

Solecurtus  vicksburgoisis  Aldrich,  Cincinnati  Jonrn.  Nat.  Hist.,  Jnly.   1885.  p.   145,  pi.  2, 

fig.  I. 
Madia  vicksburgensis  Aldrich,  Bull.  Ala.  Geol.  Surv.,  No.  i,  p.  ^,7,  pi.  2,  fig.  i,  18.S6. 

Oligocene  of  the  Vicksburgian  horizon  at  Vicksburg,  Mississippi;  of  the 
Chipolan  on  the  Chipola  River,  Florida,  and  of  ihc  Bowdcn  beds,  Jamaica. 

The  species  of  this  group  are  variable  and  all  very  similar  in  general  ap- 
pearance. The  inci-sed  lines  vary  in  strength  with  the  individual,  and  are 
sharper  and  closer  together  in  the  young  than  in  the  adidt.  While  I  cannot 
be  absolutely  certain  that  the  specimens  from  the  Chipolan  horizon  are  specifi- 
cally identical  with  those  from  the  Vicksburgian,  1  cannnt,  in  the  material 
before  me,  find  characters  by  which  to  separate  them.  The  best  preserved 
specimens  from  Bovvden  are  nearer  the  European  P.  sirigilalus  than  to  the 
existing  recent  American  species. 
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Psammosolen  Cumingianus  Danker. 
Plate  28,  Figure  15. 
Miului  Ctiiiiiir^iaiia  Diinkcr,  P.  Z.  S.,  1861,  p.  425. 
Tagclus  linciitKS  Giibl),  Journ.  Acad.  Nat.  Sci.  Pliila.,  _'(1  Ser.,  viii.,  p.  370,  pi.  47.  fig.  71, 

1881. 
Mucha  multilincala  Dall,  Trans.  Wagner  Insl.,  vol.  iii..  part  iv..  p.  938,  pi.  .28,  fig.  15,  i8g8 

(.p.  923,  Mactra  in.  by  typographical  error). 

Pliocene  clays  of  Costa  Rica,  near  Port  Limon,  Gabh ;  Pliocene  marls  of 
the  Caloosahatchie  and  Shell  Creek,  Florida,  Dall  and  Willcox;  recent  from 
North  Carolina  to  Texas  and  south  to  Sao  Paulo,  Hrazil. 

At  first  I  supposed  that  the  extent  of  the  incised  markings  over  the  sur- 
face of  the  shell  was  a  constant  character  and,  as  the  material  then  in  hand 
was  very  different  in  this  respect  from  Gabb's  figures,  I  named  the  Caloosa- 
hatchie form  mnltilineatus.  After  more  thorough  study  of  a  larger  amount 
of  material  I  have  come  to  the  conclusion  that  this  view  is  erroneous,  and 
that  the  differences  referred  to  come  within  the  range  of  individual  variation. 
The  drawing  of  the  anterior  adductor  scar  in  Gabb's  figure  is  obviously 
erroneous.  This  form  is  differentiated  from  Psaiiunosolcii  sanct(r-iiiarth<r, 
the  other  east  American  recent  species,  by  its  slenderness  and  greater  relative 
length  and  size.  Both  species  range  through  about  the  same  geographical 
area,  but  only  the  former  has  yet  been  found  fossil. 

Superfamily  TELLINACEA. 
Family  DONACID/E.  « 

This  group  is  very  compact  and  simple  in  its  characters,  though  re(|uiring 
more  close  examination  than  has  usually  been  given  to  it.  I  have  not.  so  far, 
found  in  any  of  the  manuals  a  description  of  the  shell  characters,  and  espe- 
cially the  hinge,  which  is  accurate  and  complete. 

In  the  genus  Dnnax  the  hinge  comprises  an  external  ligament,  short,  con- 
vex, usually  amphidetic,  set  in  a  deep  groove  which  is  often  bordered  by  a 
rib  externally.  Below  this  is  a  small  opisthodetic  resilium,  seated  on  a  pair 
of  small,  short,  usually  excavated  nymphs.  The  adult  teeth  comprise  normally 
two  cardinals,  very  discrepant  in  size  in  each  valve :  the  major  cardinal  is 
frequently  bifid,  but  may  be  bifid  or  simple  in  different  individuals  of  the 
same  species ;  there  are  two  laterals  normally  on  the  left  valve,  which  are 
received  by  sockets  in  the  valve  opposite ;  but  the  laterals  are  not  always  both 
in  one  valve,  and  in  some  of  the  peripheral  forms  of  the  family  one  or  both 
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of  the  laterals  may  be  obsolete  or  practically  absent.  The  anterior  right  dorsal 
margin  is  often  distinctly  grooved  in  front  of  the  laterals,  to  receive  the  edge 
of  the  opposite  valve.  The  posterior  end  of  the  shell  is  shorter  than  the 
anterior ;  there  is  no  distinct  lunule ;  the  limits  of  the  posterior  truncation 
are  often  sharply  angular  and  carinatc,  the  sculpture  of  this  part  of  the  shell 
is  generally  more  emphatic  than  that  of  the  anterior  region.  There  is  some- 
times a  well-defined  escutcheon,  limited  by  a  rib  or  ridge.  In  such  cases  the 
sculpture  on  the  escutcheon  differs  more  or  less  from  that  outside  of  it,  and 
the  limiting  rib  may  appear  on  the  distal  margin  as  a  prominent  tooth  or 
projection.  The  ventral  and  distal  shell  margins  are  usually  sharply  fluted; 
even  those  species  which  are  said  to  have  entire  margins  will  show  under 
magnification,  in  well-developed  specimens,  a  fine  serration  on  at  least  part 
of  the  edge.  The  nepionic  shell  of  Doiiax  exhibits  a  provinculum  and  three 
primary  cardinal  lamellse  in  each  valve,  of  which  one  eventually  is  smothered 
by  the  growth  of  the  resiliar  nymphs,  except  in  Macharodonax.  It  is  doubt- 
ful whether  those  forms  like  D.  ovalinus  Lamarck,  which  have  been  referred 
to  Hctcrodonax,  are  congeneric  with  H.  biiiiuciilalns.  the  type  of  that 
genus.  They  have  much  more  resemblance  to  the  section  Latona,  but 
doubtless  the  question  can  be  decided  only  by  a  comparison  of  the  anatomical 
features. 

The  group  may  be  arranged  as  follows : 

Genus  Iphigcnia  Schumacher.  1817  (Donaciua  Fer.,  1821,  and  Procns  Gistel, 
1848).     Type  Doiiax  Iccvigata  Ch. 
Shell  large,  subtrianguj^ar,  subequilateral,  without  radial  sculjjture;    thick, 
with  entire  ventral  margins ;   two  cardinals,  the  larger  bifid,  in  each  valve  and 
two  obsolete  laterals  in  the  right  valve. 

Genus  Egerella  Stoliczka,  1870  (Egcria  Lea,   183,^.  not  Roissy,  1806).     Type 
E.  subtrigonia  Lea.     Eocene. 
Shell  small,  of  variable  form,  with  faint  radial  sculpture,  thin,  with  serrate 
ventral  margins;    cardinals  as  in  Ipliigciiiti,  but  the  laterals  absent. 

Genus  Donax  (L.)  Lamarck,  1799.     Type  I),  trunculits  L. 

Section  Donax  s.  s. 
Shell  elongate,  smooth,  with  no  posterior  carination  :    ventral  margins  with 
obsolete  serration;    cardinal  teeth  two  in  each  valve,  the  larger  often  bifid; 
laterals  both  in   the  left  valve,  the  anterior  hardly  distinguishable   from   the 
margin,  of  which  it  is  a  sort  of  modification. 
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Section  Cliioii  Scoik)!!,  1777.      lypc  D.  dciiticiilata  L. 
Shell   mori.'   sulid  and  triangular,   sharply  truncated,  the  trinicatidu   scul])- 
turcd  ;    the  ventral  niarj^ins  shar])ly  tinted.      Teeth  as  in  Doiia.v  s.  s.,  hut  the 
laterals  distinct ;    the  shell  radially  sculptured  with  the  grooves  punctate. 

Section  Ilccuba  Scluiniacher.  1817.     Type  D.  scurtiiin  L. 
Shell  large,  conspicuously  carinate  behind,  with  marked  longitutlinal  sculp- 
ture in  fr(_)nt  of  the  carina.     Teeth  as  in  Dumi.v  s.  s.,  with  a  sharp  groove  on 
the  right  dorsal  margin  in  front  of  the  socket  ior  the  anterior  lateral. 

Section  Macharodonax  Rcinier,  1870.     Type  D.  scalpeUum  Gray. 
Shell  hrilliantly  polished,  thin,  smooth,  elongated  ;    with  a  shar])  carina  be- 
hind but  no  marked  truncation ;    ventral  margins  serrate.     Teeth  as  in  Donax 
s.  s.,  but  a  feeble  posterior  right  cardinal  present  in  addition  to  the  usual  two; 
the  anterior  right  dorsal  margin  grooved  for  the  edge  of  the  opposite  valve. 

Section  Platydonax  Dall.    Type  D.  Finchii  Shy. 
Shell  like  Machccrodonax  but  compressed,  with  the  carina  o])solcte ;    mar- 
ginal serration  feeble ;    cardinals  as  in  Donax  s.  s.  but  laterals  absent. 

Section  Grammatodonax  Dall.     Type  Donax  inadagascariensis  Lam. 
Shell  short,  triangular,  compresseil ;    the  surface  of  the  valves  deeply  ob- 
liquely furrowed ;    the  margins  finely  serrate ;    the  right  valve  with  a  single 
bifid  cardinal:    the  left  wMth  two  sim|)le  cardinals,  an  anterior  and  a  posterior 
lateral. 

Section  Latona  Schumacher,  1817.  Type  D.  cnncata  L. 
Shell  compressed,  rounded  triangular,  solid,  the  valves  subetiuilateral.  con- 
centric sculpture  more  conspicuous  and  frequently  rugose  behind :  there  is 
no  distinct  truncation  or  posterior  carination ;  right  valve  with  a  deep  socket, 
its  ventral  edge  conspicuous,  for  the  posterior  lateral  of  the  opposite  valve ;  a 
stout  bifid  and  an  obsolete  anterior  cardinal,  and  a  feeble  anterior  lateral ;  left 
valve  with  a  posterior  lateral  and  two  small  simple  cardinals ;  the  ventral 
margins  feebly  radially  striated.  This  section  is  intermediate  between  the 
true  Donaces  and  Heterodonax  in  the  characters  of  its  shell. 

Genus  Hcniidonax  Morch.  1870.  Type  Cardium  donacifornic  Si)engler 
(-j-  Donax  pictiis  Tryon). 

Shell  resembling  Cliion.  but  the  laterals  elongated  and  the  pallial  line  un- 
sinuated. 

Donacicardiuni  Vest,  1875.  is  synonymous. 
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Genus  EGERELLA  Stoliczka. 
Egcrclta  Stoliczka.  Cret.  Pel.  Iiulia.  p.   i,?,!.   1S70.     Type  Egciia  siibtrigonia  Lea. 
Egcria  (pars)  Lea,  Contr.  Geol.,  p.  49,  1833;   not  of  Roissy,  1806. 

Lea  named  no  type,  and  his  genus  included  species  of  D\[<lodonta.  Aiii^ulns 
or  Mccra,  and  Abra,  as  well  as  Donaces  of  the  type  of  E.  sitblrigoiiia.  for  which 
Stoliczka  proposed  the  name  Egerella. 

Egerella  subtrigonia  (Lea). 
Egcria  subtrigonia  Lea,  Contr.  Geol..  p.  53.  pi.  i,  fig.  22,  1833. 
Egeria  veneriformis  Lea,  o/".  11/. ,  p.  53,  pi.  i,  fig.  23,  1833. 
Egeria  donacea  Conrad,  Am.  Journ.  Conch.,  i.,  p.  146,  pi.  11,  fig.  12,  1865. 

Eocene  of  the  Claiborne  sands,  at  Claiborne,  Alabama. 

This  is  an  extremely  common  fossil  at  Claiborne,  of  variable  outline  but 
always  tolerably  plump. 

Egerella  triangulata  (Lea). 
Egeria  triangulata  Lea.  Contr.  Geol.,  p.  51,  pi.  i,  fig.  20,  1833. 
Egeria  Bncklandii  Lea,  op.  cit.,  p.  52,  pi.  i.  fig.  21.  1833. 
Donax  timatula  Conrad,  Fos.  Tert.  Form.,  p.  42.  1833;    fide  Conrad  in  Morton.  .\pp.,  p.  7, 

1834. 

Eocene  of  the  Claiborne  sands,  at  Claiborne,  Alabama. 

I  have  retained  Lea's  name  for  this  species  because  Conrad's  brief  diag- 
nosis without  a  figure  does  not  contain  data  sufficient  for  discriminating  the 
species  from  any  of  the  others,  and  we  know  that  his  subsequent  identifications 
in  Morton's  appendix  are  frequently  only  plausible  guesses.  On  the  other 
hand,  there  can  be  no  doubt  as  to  the  shell  which  Lea  described  and  figured  in 
a  perfectly  satisfactory  manner. 

This  species  is  comparatively  rare,  hut  the  young  of  the  same  size  as  E. 
subtrigonia  are  much  more  compressed  and  triangular  than  tlie  hitter.  E. 
Bucklandii  Lea  is  merely  one  of  the  individual  mutations  of  a  rather  variable 
species.  E.  fragilis  Conrad  (in  Mort.  App.)  is  a  nude  list-name  and  was  per- 
haps based  on  the  young  of  this  species.     It  has  never  been  described. 

Genus  DONAX  (Linn^). 
<^  Donax  Linne,  Syst.  Nat.,  ed.  x.,  p.  686.   1758;    Rrnguicrc,  Enc.  Mcth.,  i.,  p.  xiv.,  pi. 

260,  1797. 
<  Cuncus  Da  Costa,  Brit.  Conch.,  p.  202,  1778. 
>  Donax  Scopoli,  Intr.  ad  Hist.  Nat.,  p.  398,  1777. 
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>  Chion  Scopoli,  (>/>.  cit.,  p.  398,   1777.     Type  Uonax  dciiliiulala  L. 
Donax  Boltcn,  Mus.  Bolt.,  p.  173,  1798;   ed.  ii.,  p.  128,  1819. 
Donax  Lamarck,  Prodrome,  p.  85,  1799.     Type  D.  Irunculus  L. 

>  Ciifistcria  Meuschen,  Mus.  Gevers.,  p.  462,  1787. 
Donax  Mcgerle,  Entvv.  Neucn  Syst.,  pp.  49,  50,  181 1. 

>  Donax  Schumacher,  Essai,  p.  144.  1817.    Type  D.  nigosa  L. 

>  Hecuba  Schumacher,  Essai,  p.  157.  1817.    Type  D.  scorlum  L. 

>  Lalona  Schumacher,  Essai,  p.  156.  1817.    Type  D.  cuncata  L. 

^  Serrula  Morch,  Cat.  Yoldi,  ii.,  p.  18.  1853.    Type  D.  tniiuiilus  (L.)  Hartley. 
'^Ciineus  Gray,  List  Brit.  An..  Moll.,  p.  46.  1851.     Type  C.  7'ittatus  Da  Costa. 

>  Capsella  Gray,  ol>.  cit.,  p.  47,   1851.     Type  Domix  folitns  F.  and  H.  =:  Tcllina  violacca 

Meuschen. 

>  Capisteria  Gray,  P.  Z.  S.,  1847,  p.  187 ;    after  Meuschen. 

^  Macltarodonax  Roemer,   Conchyl.   Cali.,   x.,   p.   77,    1870.     Type  D.  scalpclliiiii   Gray; 

Zool.  Rec,  1870,  p.  172. 
y^  Liodonax  Fischer,  Man.  de  Conchyl.,  p.  1102,  1887. 
^  Pcronccodcnna  Morch,  Cat.  Yoldi..  ii.,  p.  12,  1853  ( '/".  polita  Poli). 

Though  so  simple  and  compact  a  gcmis,  an  iniusual  numher  of  names  have 
heen  applied  to  different  members  of  it,  and  the  disentanglement  of  the  syn- 
onymy is  not  without  difficulty. 

The  original  Donax  of  Linne  was  heterogeneous,  containing  a  Sunctta  and 
a  VcHcrupis  among  the  si.x  identifiable  species.  Da  Costa's  Cuncits  was  a 
similar  assembly,  a  substitution  for  rather  than  a  dismemberment  of  the  Lin- 
nean  group,  and  may  be  regarded  as  a  strict  synonym  of  Donax  L.  Scopoli 
was  the  first  to  divide  the  genus,  but  unfortunately  named  no  type  for  his 
restricted  Donax.  Bolten's  Donax  was  purged  of  extraneous  forms.  La- 
marck was  the  first  to  name  a  type.  D.  tntnciilus.  in  1799,  and  in  his  selection 
he  followed  the  Linnean  rule  of  taking  the  "  commonest,  best  known,  or 
officinal  species." 

The  name  Serrula,  applied  by  Chemnitz  to  D.  rugosa  and  D.  tntnciilus,  was 
not  used  in  a  generic  sense,  but  was  merely  a  translation  of  the  vernacular  name 
of  "  Saw-shell"  applied  by  some  collectors  to  these  species  on  account  of  their 
serrate  margin.  Megerle.  in  181 1,  followed  Bolten,  but  named  no  type.  Du- 
meril  (Zool.  Anal.,  p.  335.  1806)  changed  Donax  into  Donaciarius  in  pursu- 
ance of  his  fad  for  terminations  in  us;  but  Schumacher  was  the  first,  after 
Scopoli,  to  attempt  a  subdivision  of  the  true  Donaces.  which  was,  unfortu- 
nately, chiefly  based  on  trivial  or  misinterpreted  characters.  Fischer  in  1887 
violated  the  rules  of  nomenclature  by  proposing  to  include  a  number  of  groups 
already  named  under  a  wholly  new  designation.     T  have  not  been  able  to  get 
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any  data  or  specimens  to  elucidate  the  standing  of  the  brackish-water  fossil, 
Oncophora,  said  by  Tryon  to  be  allied  to  Donax,  nor  of  the  Jurassic  genus 
Delia  De  Loriol,  189 1  (not  of  Robineau  Desvoidy,  1830),  which  is  said  to 
belong  to  this  family. 

Donax  funerata  Conrad. 
Donax  funerata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  iii.,  p.  292,  1848 ;   Journ.  Acad.  Nat. 

Sci.  Phila.,  2d  Ser.,  i.,  p.  123,  pi.  13,  fig.  9,  1848;    S.  I.  Eoc.  Checkl.,  p.  28,  1866. 
Egeria  funerata  Conrad,  Am.  Journ.  Conch.,  i.,  p.  5,  1865. 

Four  miles  northwest  of  Vicksburg,  Mississippi,  Conrad:  in  the  \'icks- 
burgian  Oligocene  at  Vicksburg,  C.  W.  Johnson. 

This  is  the  earliest  true  Donax  yet  identified  from  our  Tertiaries. 

Donax  aequalis  Gabb. 
Donax  wqualis  Gabb,  Geol.  St.  Dom.,  p.  249,  1873. 

Later  Tertiary  of  Santo  Domingo,  Gabb ;  Bowden  beds  Oligocene  at  Bow- 
den,  Jamaica,  Henderson  and  Simpson. 

Small,  faintly  striated,  and  nearly  equilaterally  triangular,  and  moderately 
convex. 

Donax  chipolana  n.  s|). 
Plate  44,  Figure  20. 

Oligocene  of  the  Chipola  River,  Calhoun  County,  Florida ;    Burns. 

Shell  small,  thin,  smooth,  with  faint  radial  striation  behind;  anterior  end 
smaller,  produced,  rather  bluntly  rounded  at  the  end  ;  aiUerior  dorsal  margin 
rectilinear,  basal  margin  nearly  straight;  posterior  end  wider,  short,  not 
carinate  or  markedly  truncate  but  bluntly  rounded  ;  right  valve  with  well- 
marked  sockets  for  the  laterals,  the  anterior  one  longer ;  ventral  edge  finely 
serrate,  the  serrations  shorter  below  the  beak ;  ])allial  sinus  subquadrate,  hori- 
zontal, ventral  ])ortion  largely  conlluent  with  the  ])allial  line.  Lon.  9.5,  alt.  5.3, 
diam.  3  mm. 

A  single  valve  was  obtained  by  Burns  which  has  been  bored  by  a  gastro])od. 
The  shell  is  remarkably  fresh  and  still  retains  traces  of  purple  coloration  along 
the  hinge-line.  With  it  was  another  valve  of  smaller  size  which  may  repre- 
sent a  distinct  species  or  an  extreme  variation  of  the  preceding.  The  umbo  is 
more  posterior,  the  anterior  end  more  pointed,  and  the  posterior  end  shorter 
and  more  rounded.  In  view  of  the  variability  of  species  of  this  group  T  prefer, 
until  more  material  conies  to  hand,  to  regard  it  as  a  variety  curtula  of  the  /). 
chipolana. 
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Doubtless  a  more  thorough  search  of  the  UHgoccne  beds  would  reveal 
additional  species  of  this  family. 

Donax  Emmonsi  Dall. 
Plate  28,  Figure  16. 
Donax  Emmonsi  W\\\,  Niuitiliis.  v.,  No.  11,  p.  126,  March.  1892;    Eminons,  Gcol.  N.  Car., 

p.  298,  fig.  227,  1858;    Dall,  Tran.s.  Wagner  Iiist..  iii.,  p.  923,  pi.  28,  fig.  16,  i8g8. 

JMiocene  of  North  Carolina,  in  Duplin  County,  at  the  Natural  Well  and 
Magnolia,  Burns;  Pliocene  of  the  Cape  Fear  River,  at  Mrs.  Guion's  marl  bed, 
C.  W.  Johnson. 

This  species  is  more  triangular  than  any  of  the  recent  forms  of  the  coast, 
faintly  ratlially  striate,  ventrally  somewhat  flexuous,  and  with  a  sharply  serrate 
margin.  The  teeth  are  normal  and  strong,  especially  the  sockets  for  the 
laterals.    Lon.  10,  alt.  7,  diam.  4  mm. 

Donax  fossor  Say. 
Donax  fossor  Say,  Joiirn.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  306.  1822 ;    Tryoii,  Am.  Mar.  Conch., 

p.  I  S3,  pi.  27,  figs.  376,  377,  1873- 
Donax  variabilis  Tuoniey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  95,  pi.  23,  fig.  6,  1857 ;   not 

of  Say. 
Donax  angustatus  Sowerby,  Thes.  Conch.,  iii.,  p.  309,  pi.  281,  fig.  44,  1866. 
Donax  frotraclus  Conrad,  Journ.  Acad.  Nat.  Sci.   Phila.,  2d  Scr..   i,  p.  208,  pi.  39,  fig.  8, 

1849  (senile  stage). 
Donax  parvula  Phil.,  Zeitsclir.  Mai.,  p.  146,  1845  (young  shell). 

Miocene  of  Duplin  County,  North  Carolina,  at  Magnolia,  Burns;  Pliocene 
of  the  Waccamaw  beds,  South  Carolina ;  of  the  Cape  Fear  River,  North  Caro- 
lina ;  and  of  the  Caloosahatchie  beds  of  h'lorida ;  Pleistocene  of  Simmons 
liluff.  South  Carolina.  Burns;   recent,  from  New  Jersey  to  the  Florida  Keys. 

Although  Donax  zvriabilis  Say  has  several  times  been  reported  from  the 
Miocene  and  Pliocene,  the  specimens  when  critically  studied  have  so  far  turned 
out  to  be  D.  fossor. 

Other  Miocene  forms  are  D.  idonea  Conrad  (Proc.  Acad.  Nat.  Sci.  Phila., 
xxiv.,  p.  216,  pi.  7,  fig.  2,  1872),  a  large  form  supposed  to  have  been  washed 
out  of  submarine  Miocene  beds  on  the  coast  of  North  Carolina ;  Donax  tumida 
Philippi  (Zeitschr.  Mai.,  p.  147,  1848),  a  recent  Texan  species,  identified  by 
Harris  from  the  fossils  of  the  Galveston  artesian  well,  supposed  to  be  Upper 
Miocene;  and  D.  {Machccrodonax)  galvestonensis  Harris,  from  the  same 
source,  described  by  Harris  (Bull.  Pal.,  ii..  p.  92,  1895)  as  a  variety  of  the 
Pacific  coast  recent  D.  (Machcrrodonax)  carinata  Hanley. 
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Donax  sequilibrata  Dall. 
Plate  28,  Figure  17. 
Donax  cequilibrata  Dall,  Naulilus,  v.,  No.   11,  p.   126,   1892;    Trans.  Wagner  Inst.,  iii.,  p. 
923,  pi.  28,  fig.   17,   1898. 

Pliocene  of  the  Cape  Fear  River,  Norlh  Carolina,  at  Mrs.  Guion's  marl  Ix-d  ; 
C.  W.  Johnson. 

This  species  is  not  unlike  D.  fabagcUoidcs  Ciippy  (  I'roc.  Sci.  Assoc.  Trini- 
dad, Dec,  1867,  pp.  ()2.  173),  from  the  PHoclmic  of  Alalura,  Trinidad,  West 
Indies,  but  is  more  angular  and  attenuated  behind. 

Donax  striata  LinniJ. 
Donax  striata  Linne,  Syst.  Nat.,  cd.  xii..  p.  1127,  1767;   Guppy,  Proc.  Sci.  Assoc.  Trinidad, 

Dec,  1867,  p.  162. 
Donax  Acxuosus  Gould,  Best.  Journ.  Nat.  Hist.,  vi.,  p.  395.  pi.  xv..  fig.  8,  1853:    not  of 

Cooper,  Cat.  Cala,  Fos.,  p.  238,  1888. 
Donax  Lamurckii  Deshayes,  Reeve,  Conch.  Icon.,  viii.,  pi.  5,  fig.  37.   1855. 

Pliocene  of  Matura,  Trinidad ;  Guppy. 

It  has  long  been  a  source  of  surprise  that  the  Donax  ilcxuosa  described 
from  specimens  collected  at  Santa  Barbara,  California,  by  Colonel  E.  Jevvett, 
has  never  turned  up  since,  as  the  species  of  this  genus  are  known  to  be  very 
abundant  when  occurring  at  all.  On  a  recent  review  of  the  recent  Donaces 
in  the  collection  of  the  National  Ahiseum  a  ci)in])arison  of  one  of  Jewett's 
specimens  with  specimens  of  Donax  striata  from  the  .Antilles  shows  that  the 
two  are  identical.  Several  of  Colonel  Jewett's  species  are  known  to  have  been 
confused  as  to  locality,  and  there  can  be  little  doubt  that  this  is  another  in- 
stance where  shells  from  some  West  Imli.in  locilily  were  mixed  with  Pacific 
coast  shells  by  some  accident  and  described  with  an  erroneous  habitat.  The 
shell  referred  to  by  Cooper  under  the  name  of  flcxnosiis.  from  the  Pliocene  of 
San  Diego,  California,  is  the  original  D.  californica  of  Conrad. 

Donax  californica  Conrad. 
Donax  californica  Conrad,  Jonrn.  Acad.  Nat.  Sci.  Phila.,  vii.,  p,  254,  pi.  jg,  fig.  21,  1838; 

not  of  Carpenter  and  the  majority  of  Californian  authors,  nor  of  Deshayes. 
Donax  navicula  Hanley,  P.  Z.  S.,  1845,  p.  15;   Reeve.  Conch.  Icon.,  viii.,  pi.  4,  fig.  18,  1855. 

Pliocene  of  the  San  Diego,  California,  Well ;  Pleistocene  of  San  Pedro 
Hill  and  San  Diego,  Stearns  and  Dall;  recent  from  San  Pedro,  California, 
south  to  Panama. 

This  species  grows  slightly  larger  and  lias  more  tendency  to  radiating  color- 
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ation  in  tropical  waters,  but  cannot  be  subdivided  naturally.  It  is  this  shell 
which  is  usually  referred  to  by  Cooper  and  others  when  they  cite  D.  flcxiiosa 
GUI.  from  variotis  Californian  horizons. 

The  only  other  unnientioned  Pliocene  species  is  D.  inociicnsis  Gabb  (Journ. 
Acad.  Nat.  Sci.  Phila.,  2d  Sen,  viii.,  p.  371,  pi.  47,  fig.  72,  1881)  from  the 
Pliocene  of  Costa  Rica  near  Port  Limon.  It  is  a  small  shell  and  may  prove 
immature. 

D.  californica  Deshaycs  was  founded  on  pale  specimens  of  D.  culler  Han- 
ley,  and  has  not  yet  been  reported  in  the  fossil  state. 

Donax  laevigata  Deshayes. 
Donax  Icrvigata  Deshaycs,  P.  Z.  S.,  1S54.  p.  352:    Reeve,  Conch.  Icon.,  viii.,  pi.  5,  fig.  31. 
Donax  obesus  Gould,  Proc.  B.  See.  N.  Hist.,  iv.,  p.  90,  Nov.,  1851 ;    Boston  Journ.  Nat. 

Hist.,  vi.,  p,  395,  pi.  15,  fig.  9,  Oct.,  1853;    Philippi,  Zeitschr.  Mai.,  1851,  p.  75;   not  of 

D'Orbigny,  1843. 
Donax  californica  of  several  Californian  authors    (not  of  Conrad  or  Deshayes)   and  of 

Carpenter,  Maz.  Cat.,  p.  47,   1857. 

Pleistocene  of  San  Pedro  Hill  and  of  San  Diego,  California,  Stearns  and 
Dall ;    recent,  from  Santa  Barbara  southward. 

This  is  the  common  species  of  California,  used  for  food,  and  the  west  coast 
analogue  in  the  fauna  of  the  east  coast  D.  variabilis.  It  varies,  like  all  the 
other  species,  in  outline,  but  in  general  has  very  uniform  characters.  Re- 
markably fine  specimens  of  it  are  abundant  in  the  Pleistocene  of  San  Pedro 
Hill, 

Donax  variabilis  .Say. 
Donax  variabilis  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  305,  1822;    Tryon,  .\m.  Mar. 

Conch.,  p.  154,  pi.  27,  figs.  378-9,  1873 ;    not  of  Tuomey  and  Holmes,  1857. 

Pleistocene  of  Florida  in  many  localities :  recent  from  Cape  JIatteras, 
North  Carolina,  to  St.  Thomas,  West  Indies. 

This,  the  most  abundant  species  of  the  eastern  coast,  has  not  turned  up  in 
any  beds  older  than  the  Pleistocene,  and  of  those,  so  far,  only  in  Florida,  Asso- 
ciated with  the  recent  shells  from  South  Carolina  to  Texas  and  usually  con- 
founded with  variabilis  is  a  form  nearly  intermediate  between  tlie  latter  and 
the  Texan  D.  Ra-ineri  Phil,,  but  this  has  not  yet  been  found  fossil. 

In  California  the  southern  D.  cutter  Hanley  ( 1845,  +  D.  californica  Desh. 
non  Conr.,  +  D.  Conradi  Desh.,  i854;-j-Z?.  confusiis  Reeve)  reaches  to  San 
Diego,  but  this  also  is  not  vet  known  as  a  fossil. 
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Family  PSAMMOBIID.-E. 

The  species  belonging  to  this  group  were  referred  to  Tcllina.  Solcii,  etc., 
by  the  earlier  writers.  A  smooth,  rather  inflated  species  (referred  by  Hanley 
to  Psaniwotcea  serotina  Lam.)  was  described  by  Rumphius  in  1704  under  the 
name  of  Tellina  gari.  The  specific  name  here  is  the  genitive  case  of  a  Latin 
noun  of  the  second  declension,  Ganiin,  meaning  a  sauce  or  pickle  made  of  shell- 
fish. As  the  Amboyna  species  was  used  in  a  similar  way  (the  recipe  for  the 
method  is  given  by  Rumphius)  he  very  appropriately  used  the  classical  word, 
properly  inflected,  for  his  uoiiicii  trk'ialc.  The  name  was  accepted  without 
change  by  Linnaeus  in  1758,  and  the  species  placed  in  his  genus  Tcllina.  Lin- 
njcus,  as  was  his  habit  when  he  did  not  possess  a  type  of  one  of  his  species, 
referred  to  several  figures  in  illustration  of  Tcllina  gari,  and,  as  frequently 
happened,  these  figures  did  not  both  represent  the  same  species.  That  of 
Rumphius  must  obviously  be  taken  as  typical,  while  another,  in  a  plate  of 
Argenville  (pi.  26,  fig.  i),  also  represents  a  smooth  species,  but  is  hardly  iden- 
tifiable. Later,  in  the  Museum  Ulricse,  in  1762,  Linnaeus  described  a  common 
north  European  shell,  Ps.  feroensis  *  of  authors,  under  the  name  of  Tcllina 
gari,  thotigh  he  had  a  year  previously  named  the  former  Tcllina  incarnata: 
notwithstanding  it  was  not  his  Tcllina  incarnata  of  1758.  named  in  the  Sys- 
teina  Natnrcc. 

In  1817  Schumacher  subdivided  the  Linn.'ean  Tellinas  and  erected,  upon 
the  Tcllina  gari  (Linne,  1762;  not  of  1758,  or  of  Rumphius)  and  another 
shell,  the  Tellina  papyracea  of  Spengler,  1798,  a  genus  which  he  called  Gari, 
apparently  not  recognizing  the  Latinity  of  this  word  and  without  correcting 
the  inflection.  As  he  figures  for  his  "  Section  a"  of  this  new  genus  the  Ps. 
feroensis,  it  must  be  taken  as  his  type.  The  other  species  is  the  Tcllina  planata 
(L.)  of  authors,  figured  by  Lister.  The  name  gari  in  this  form  is  plaiidy 
inadmissible  for  a  generic  name.  Before  any  one  corrected  the  erroneous  in- 
flection, Lamarck  proposed  the  name  Psammobia  for  a  mixed  group,  including 
species  related  to  the  original  Tellina  gari  (but  not  including  gari  itself)  and 
otliers  now  referred  to  Macoma.  but  without  indicating  a  type.  For  the  true 
gari  (under  the  names  of  violacea  and  serotina)  and  others  he  proposed  the 
genus  Psammotaa  at  the  same  time.  In  1822  Rowdich.  a  pu])il  of  Lamarck, 
published  his  "  Elements  of  Conchology,"  in  which  the  genus  Psammobia  is 
illustrated  by  a  figure  of  P.  feroensis,  which  may  be  regarded  as  fixing  the  type. 

*  Misprinted  fervensis  in  Gmclin,  and  sometimes  so  quoted  by  authors.  It  is  feroensis, 
from  the  Faroe  Islands,  not  from  Fcrro  Island. 
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Tlic  ilifficulty  of  allotting;  the  synonymy  and  fixing  the  names  of  the  siil)- 
divisions  of  this  family  is  greatly  aggravated  by  the  errors  and  'mcertainties 
of  the  earlier  authors  in  regard  to  species,  and  by  the  excessive  and  obscure 
subdivisions  proposed  by  them,  including  Lamarck  himself.  To  discuss  the 
whole  subject  would  occupy  too  much  space  and  time,  and  therefore  I  shall 
content  myself  with  slating  the  results  of  a  long-continued  and  laborious  in- 
vestigation of  perhaps  as  confused  a  lot  of  nomenclature  as  exists  in  the 
literature  of  the  subject. 

Hiatula  Modeer,  1793. 

The  name  Hiatula  is  an  ancient  synonym  of  Mya  Linne.  indicating  the 
gaping  species,  and  is  so  cited  by  Schroeter  as  early  as  1784.  It  was  revived 
by  Modeer  for  a  group  containing  Mya  arenaria  and  truncata,  Saxicava,  and 
Sanguinolaria  diplios.  He  used  Mya  for  the  group  named  Uuio  by  Retzius 
some  years  earlier.  Hiatula  should  therefore  be  regarded  as  a  synonym  of 
the  heterogeneous  Mya  of  Linne,  and  the  use  of  the  name  is  barred  by  its 
previous  synonymic  character,  as  pointed  out  by  Fischer. 
Asaphis  Modeer,  1793. 

This  genus  is  founded  upon  a  single  type,  the  Venus  deflorata  of  Linne, 
and  is  generally  accepted.  The  synonyms  include  Capsa  (sp. )  of  Bruguiere, 
1792;  Capsa  Lamarck,  1801,  but  not  of  1799  or  1818;  Corbula  (sp.)  Bolten, 
1798,  not  of  Bruguiere,  1792;  Psauunocola  (pars)  Blainville,  1824;  Capsula 
Schumacher,  1817;  Sanguinolaria  Deshayes,  1835,  not  of  Lamarck.  1799; 
Pliorhytis  Conrad,  1863,  and  probably  Hcteroglypta  von  Martens,  1880.  The 
last-mentioned  will  probably  form  a  distinct  section  by  itself,  as  restricted  to 
its  typical  species,  though  its  author  intended  to  include  all  the  diversely  sculp- 
tured Psammobias. 
Capsa  (Bruguiere,  1797)  Lamarck,  1799. 

Lamarck  selected  as  an  example  of  the  genus  Capsa  in  1799  the  Tcllina 
angulata  of  Linne.  This  Morch  identifies  (J.  de  C,  vii..  p.  134.  1858)  with 
figure  I  of  Bruguiere's  plate  231.  But  Lamarck  does  not  refer  to  that  plate, 
his  diagnosis  is  not  distinctive,  and  Hanley  identifies  the  T.  angulata  of  Linne, 
not  with  the  Gastrana  figured  by  Bruguiere,  but  with  the  Tcllina  (Arcopagia) 
plicata  Valenciennes,  of  which  a  specimen  still  remains  in  the  Linnsean  cabinet. 
Owing  to  this  fact  and  the  extraordinary  confusion  which  has  always  attended 
this  generic  name,  it  would  best  be  dropped  altogether,  especially  as  its  original 
status  merely  depends  on  a  name  at  the  head  of  a  plate  of  heterogeneous  un- 
named bivalves. 
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Gastrana  Schumacher,  1817. 

Though  not  a  member  of  this  family,  tliis  genus  is  mentioned  here  because 
of  the  entanglement  of  its  synonymy  with  the  otliers.  Tlie  type  is  Tellina 
fragilis  L.  The  synonyms  are  Diodonta  Deshayes,  1846  (not  Diodon  Linne, 
1766,  nor  Didoiita  Schumacher,  1817)  ;  Fragilia  Deshayes,  1848;  and  Capsa 
Morch,  1858,  not  Lamarck,  1799. 

Sa)igniiiolaria  Lamarck,  1799. 

Sole  example  5".  saitgninolcntiis  Gmelin,  the  5".  rosea  of  Lamarck  and  many 
later  authors.  This  is  very  closely  related  to  5.  diphos  Gmelin,  but  they  will 
be  kept  in  separate  sections  here  for  clearness  in  the  synonymy.  This  is  exactly 
Aulas  Oken,  1815,  not  Aldus  Oken,  1821  or  1835,  Lobaria  Schumacher,  1817, 
not  Aluller,  1776,  and  Isarcha  Gistel,  1848.  It  is  not  Sanguinolaria  Blainville, 
1825,  nor  of  Deshayes,  1835. 

Soletellina  Blainville,  1824. 

Sole  example  figured  in  Blainville's  Manual  is  .S".  diphos  Gmelin,  called 
radiata  by  Blainville.  Synonyms:  Aldus  (sp.)  Oken,  1815;  Hiatula  (sp.) 
Modeer,  1793;  SolcuoteUiiia  Morch,  1853.  The  group  will  probably  only 
form  a  section  of  Sanguinolaria.  It  is  not  Soletellina  Cossmann,  1886,  whose 
use  of  the  name  seems  due  to  a  confusion  of  species  called  radiata  by  the  early 
authors. 

Asaphinella  Cossmann,  1886. 

Founded  on  Capsa  minima  Deshayes.  This  seems,  from  the  figures,  to  be 
but  doubtfully  established  in  its  relations,  and  may  possibly  belong  in  another 
family,  though  some  of  the  species  associated  with  it  by  Cossmann  are  minute 
Psammobias,  others  he  has  since  (1891)  removed  to  the  Tellinidce  under  the 
name  of  H erouvalia  (scuiitexta). 

Psammohia  (Lamarck,  1818)  Bowdich,  1822. 

Type  P.  feroensis  Gmelin,  =  T.  gari  L.,  1762,  lujt  of  L.,  1758:    this  is  not 
Psanuuobia  Cossmann,  1886.    Synonyms:  Gari,  pars,  Schumacher,  1817;   Hap- 
lomochlia  Gistel,  1848. 
Psammotcca  (Lamarck,  1818)   Bowdich,  1822. 

Example  cited,  P.  scrotina  Lam.;  identified  by  I  fanley  ( Ijis.  Lin.  Conch.) 
with  Tellina  gari  of  Rumphius  and  Linne  in  1758.  The  type  is  fixed  by  Bow- 
dich, as  Lamarck  selects  none.  Blainville  endeavored  in  1824  to  bring  together 
a  group  which  he  realized  was  closely  related,  though  previously  divided  into 
several  genera.     To  do  this,  instead  of  consolidating  the  unnecessary  genera 
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under  the  prior  name  of  those  already  given,  he  made  the  mistake  of  giving 
a  wholly  new  name,  Fsammocola,  and  arranging  the  others  under  it  as  sec- 
tions. The  name  Fsammocola  is  therefore  inadmissible.  He  cites  under  it  P. 
vcspcrtina  Gmclin  (as  I'cspcrtiiialis)  and  an  .-Isaphis.  but  the  genus  must  be 
regarded  as  void.  Subsequently  Deshayes  applied  the  name  of  Capsclla  ( 1854, 
not  Capsclla  Gray,  185 1  ;  Capsnla  Reeve,  on  plates.  1857,  not  Capsuhi  Schu- 
macher, 1817)  to  Lamarck's  group,  which  is  almost  exactly  intermediate  be- 
tween Gobrceus  and  Asaphis. 

Gobrcrus  (Leach)  Gray.  1852. 

Type  Psammobia  vespertina  Lam.  Synonyms:  Solen  Megerle,  181 1,  not 
Linne,  1758;  Psammobia  Blainville,  1825,  not  (Lamarck,  1818)  Bowdich, 
1822;  Sanguinolaria  Ijlainville,  1825,  not  Lamarck,  1799;  Azor  Gray,  1851 
(Brit.  An.,  p.  51,  not  p.  62),  fPsauunobcUa  Gray,  1851  ;  Fsammocola  (sp.) 
Blainville,  1825. 

For  convenience  may  be  mentioned  here  also : 

Psamuiotcllina  Fischer,  1887.  Type  PsamnwtcUa  ambigiia  Desh.  Syno- 
nyms: Psammotclla  Deshayes,  1856,  and  Reeve.  1857;  not  of  Blainville,  1826 
(Hermannsen,  1852).     This  will  form  merely  a  section  under  Sanguinolaria. 

Psammotclla  (Blainville,  \%26,  diS  Psammotcllc)  Hermannsen,  1852.  Type 
Tcllina  rufcsccns  Chemn.,  not  Psammotclla  Deshayes  in  H.  and  A.  Adams, 
1856,  and  Reeve,  1857.  Pcromra  sp.  H.  and  A.  Adams,  1856.  The  correct 
name  of  the  type  is  Tcllina  opcrcnlata  Gmelin  :  it  is  also  the  Tcllina  scmiplanata 
of  Spengler.  It  will  form  a  section  of  Sanguinolaria,  having  nothing  in  com- 
mon, conchologically,  with  the  Tellinas,  among  which  it  is  usually  classed. 
It  is  not  the  Tellina  rufcsccns  of  Hanley  from  Peru,  =  T.  Hanleyi  V.  Bertin. 

Elizia  Gray,  1854.  Type  E.  orbiculata  Wood  (sp.).  This  shell,  except 
in  its  excessive  inequilaterality  and  free  pallia!  sinus,  does  not  appear  to  difter 
much  from  the  orbicular  species  heretofore  referred  to  Sanguinolaria  or  Sole- 
tellina. 

Amphichavia  Philippi,  1847.  Sole  example  A.  Kindcrmannii  Phil.  ?Am- 
phidona  Morch,  1858  (lapsus  f)  ;  not  Amphichccna  H.  and  A.  Adams,  1856. 
This  very  remarkable  shell  should  not  be  associated  with  such  forms  as  Psam- 
mobella  Gray. 

Hctcrndonax  JMcirch,  1853.  Type  Tcllina  bimaculata  Linne.  Synonyms: 
Arcopagia  Orb.,  1853.  not  of  (Leach  MS.)  Brown,  1827:  Liodonax  (pars) 
Fischer,  1887.  The  anatomy,  shell,  coloration,  and  habit  of  this  form  are  con- 
clusive as  to  its  relations  with  Psammobia  rather  than  the  Donaces. 
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Genus  PSAMMOBIA  (Lam.)  Bowdich. 
Psammobia  Lam.,  An.  s.  Vert.,  v.,  p.  511,   1818;    Bowdich,  Eleni.  Conch.,  ii.,  p.  6,  pi.   I. 

fig.  10,  1822.     Type  P.  fero'cnsis  Gmelin. 

The  fossil  species  in  the  Paris  Basin  Eocene  appear  to  show  a  transition 
towards  Tellina  both  in  general  form  and  in  the  tendency  for  the  Hne  marking 
the  pallia!  sinus  to  be  free  from  the  line  due  to  the  attachment  of  the  mantle 
below  it.  This  is  true  of  the  species  which  in  general  form  are  nearest  to 
Psanunotcca  as  well  as  those  more  like  the  typical  Psammobia.  The  specializa- 
tion of  form  thus  increases  with  the  progress  of  the  group  in  geological  time, 
as  ought,  on  the  theory  of  evolution,  to  be  the  case.  A  careful  scrutiny  of  a 
large  number  of  recent  species  shows  that  the  majority  of  the  typical  Psam- 
mobia have  the  lower  line  of  the  sinus  nearly  or  quite  coalescent  with  the 
main  pallial  line ;  most  of  the  species  of  Gobrccus  show  a  little  more  of  tlie 
sinus  free,  anteriorly  ;  some  (e.x.  P.  occidcns)  have  a  considerable  part  of  it  free  : 
and  in  some  individuals  there  is  more  of  it  free  in  one  valve  than  in  the  other. 
It  appears  to  be  a  variable  character  of  very  little  physiological  importance ; 
nevertheless,  the  generalization  holds  good  that  the  Eocene  species,  as  a  whole, 
have  the  sinus  less  coalescent  than  the  more  recent  or  the  living  forms.  There 
does  not  seem  to  be  any  marked  difference  between  the  recent  and  fossil 
American  forms  in  this  respect,  but  it  is  obvious  in  the  French  fossils.  Owing 
to  the  variations  observed,  I  am  able  to  regard  this  character  as  at  most  of 
only  subordinate  value,  though  taken  into  account  with  other  differences  it 
may  be  recognized  as  sectional  or  subgeneric.  The  hinge-teeth  in  this  group 
are  also  rather  variable,  which  is  probably  due  to  the  fact  that  these  animals 
are  more  sedentary  than  their  allies  the  Tellens,  and  more  given  to  burrowing. 
All  burrowers,  if  sedentary,  tend  to  degeneration  in  such  features  as  hinge- 
teeth.  Throughout  the  groups  the  normal  formula  for  the  teeth  is,  ^^-^~' 
but  this  is  almost  always  reduced  until  the  left  valve  may  have  but  two  and 
the  right  one  tooth.  It  sometimes  ha])pens  also  that  the  angle  of  the  cardinal 
margin  in  front  of  the  socket  for  tlic  left  anterior  tooth  may  be  ])erce]itibly 
thickened,  or  even  ])roiect  as  a  toothlike  mass  of  considerable  i>r(iminence.  In 
one  species  I  have  noticed  a  projection  of  the  cardinal  margin  itself  before  the 
hinge  on  one  side  which  is  received  by  a  shallow  groove  on  the  edge  of  the 
valve  opposite  and  behind  the  hinge,  the  same  in  reversed  position,  which  may 
be  regarded  as  a  reminiscence  of  the  lateral  teeth  of  the  original  Tellina  stock. 
In  the  very  small  species  the  teeth  are  most  reduced,  both  in  size  and  number. 
The  bifurcation  or  grooving  of  the  distal  end  of  the  chief  teeth,  though  some- 
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times  present,  is  a  rare  and  uncertain  character  in  the  recent  species  I  have 
examined.  The  posterior  tooth  which  lies  on  the  anterior  end  of  the  nymph 
is  usually  very  slender  or  obsolete,  and  often  only  slight  if  any  traces  of  it 
remain.  In  the  small  species  the  posterior  tooth  of  the  right  valve  is  usually 
entirely  absent.  The  genus  Psaininobia  will  fall  naturally  into  two  subgenera 
and  several  sections,  as  follows : 

Subgenus  Psaininobia  s.  s.     Type  .S".  fcrociisis  Gmel. 

Shell  elongated,  more  or  less  pointed  behind,  compressed,  somewhat  rudely 
concentrically  sculptured,  the  posterior  dorsal  area  frequently  sculptured  di- 
versely from  the  disk,  the  pallial  sinus  elongated  and,  for  the  most  part,  coales- 
cent  below  with  the  pallial  line. 

Section  Gam  in  Dall  {Gari  Cossmann  non  Sebum.). 

Shell  telliniform,  concentrically  grooved,  the  pallial  sinus  short,  detached 
from  the  pallial  line  for  about  half  its  length  or  more,  not  deeper  than  the 
vertical  of  the  beaks. 

As  Cossmann  has  named  no  type,  Psaininobia  Dutciiipici  Desh.  of  the 
Parisian  Eocene  may  be  selected. 

Section  Psaininoica  Dall  (Solelcllina  Cossmann,  not  Blainville). 

Shell  small,  .•:!;(^((/M,j-like,  smooth,  flattish,  and  pointed  behind;  the  hinge 
with  two  teeth  in  each  valve,  the  pallial  sinus  elongated  and  coalescent  below 
with  the  pallial  line. 

This  diiifers  from  Psaininobella  most  obviously  in  its  compressed  and  more 
tellinoid  form.     Type  P.  appendiculata  Desh.  of  the  Parisian  Eocene. 

Section  Psainuwdonax  Cossmann.     Type  P.  caUlati  Desh. 

Shell  small,  compressed,  short,  and  often  angular  behind  with  radial  strias 
on  the  posterior  dorsal  area,  the  left  valve  with  two  teeth,  the  posterior  feeble 
or  obsolete,  pallial  sinus  short,  oval,  and  wholly  free  from  the  pallial  line. 

The  stria  are  found  in  many  species  of  different  sections ;  most  recent  ones 
show  traces  of  them. 

Section  Graininatomya  Dall,  1898.    Type  P.  squamosa  Lam. 
Shell  with  strong  oblique  sculpture,  not  interrupted  at  the  borders  of  the 
posterior  dorsal  area ;   two  teeth  in  each  valve ;   sinus  rounded,  short,  and  more 
or  less  detached  in  front  from  the  pallial  line.     This  is  Gari  Fischer,  1887.  not 
Schum.,  1817. 
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Subgenus  Gobnciis  Leach,  Moll.  Gt.  Brit.,  1852,  p.  265.  Type  G.  variabilis 
Leach  =  Solen  vespertinus  Gmel. 

Shell  inflated,  more  or  less  truncate  behind ;  concentrically  striate  or'nearly 
smooth,  often  with  fine  radial  striae,  especially  evident  on  the  posterior  dorsal 
region ;  teeth  variable,  not  more  than  three  in  the  right  and  two  in  the  left 
valve;  sinus  rounded  in  front,  rarely  shorter  than  the  vertical  of  the  beaks, 
and  often  more  or  less  detached  from  the  pallial  line. 

This  group  has  no  circumscription  of  the  dorsal  areas,  and  differs  from 
Psaiiniwbia  most  obviously  in  its  blunt  and  inflated  form,  with  a  distinct  pos- 
terior gape.    Chiefly  recent. 

?  Section  PsainmobcUa  Gray,  185 1.     Type  P.  tellincUa  Lam. 
Shell  small,  with  feeble  hinge,  the  sinus  coalescent  below. 

Section  Psamiiwtccna  Dall.     Type  P.  effiisa  Lam.,  Parisian  Eocene. 
Shell  resembling  Psaiiiiiiobclla.  but   with  the  sinus  largely   free  from  the 
pallial  line. 

The  Psammobias  begin  in  the  Cretaceous  of  .America  {P.  caiiccllato-sciilpla 
Roemer,  Texas,  and  P.  obscura  White,  Washington),  and  so  far  all  known 
North  American  species  belong  to  the  subgenus  Gobrcriis,  except  two  in  the 
Claibornian. 

In  the  Lignitic  or  Chickasawan  stage  of  the  Eocene  is  found  P.  ozarkana 
Harris;  in  the  Claibornian  P.  Blaiuvillei  Lea  (as  Solecurtus),  P.  cborca  and 
P.  filosa  Conrad,  and  on  the  Pacific  P.  Iluniii  Gabb  (as  Tellina),  of  the  Tejon, 
and  P.  obscura  White,  of  the  Puget  Group.  In  the  Jacksonian  appear  P.  cborea 
Conrad  and  P.  papyria  Conrad,  which  seems  to  extend  through  the  Vicks- 
burgian  (which  also  has  P.  lintea  Conrad)  to  the  Chipolan  Oligocene.  The 
cold  water  of  the  Miocene  seems  to  have  excluded  the  genus  on  our  south- 
eastern coast,  but  with  the  warmer  feniperatures  of  the  Pliocene  came  P.  Wag- 
iicri  Dall  in  Florida  and  P.  cdciitida  (iabb  (as  Siliquaria)  on  the  Pacific.  The 
latter  has  persisted  in  deep  water  to  the  recent  stage,  being  joined  in  the 
Pleistocene  by  P.  calif ornica  Conrad  {-\-  rubroradiata  Carpenter),  also  found 
recent.  The  genus  has  retreated  from  the  North  American  Atlantic  shores  in 
the  present  epoch,  though  a  single  species,  /'.  z'agiuala  Reeve,  is  doubtfully 
reported  from  Charlotte  Harbor  on  the  Gulf  coast.  P.  circc  Morch  and 
another  unnamed  species  are  extremely  rare  in  the  Antilles,  while  two  or  three 
very  rare  forms,  such  as  F.  maxima  Ucshayes,  P.  fticata  Minds,  and  P.  rcgulans 
Carpenter,  are  found  between  California  and  Panama  on  the  Pacific  coast. 
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Psammobia  (Gobrseus)  Wagneri  l);ill. 

Plate  25,  Figure  10. 

Fsainiiwbia    (Gobrcctis)    U'agnrii  Dall.  Trans.  Wagner  Inst.,  iii..  part  iv..  p.  920,  pi.  25, 

fig.   10,   1898. 

Shell  moderately  elongated,  thin,  .somewhat  compressed,  the  anterior  end 
shorter,  both  ends  roimded ;  posterior  dorsal  margin  straight,  with  an  almost 
linear  escutcheon ;  surface  concentrically  sculptured  in  harmony  with  the  lines 
of  growth,  middle  of  the  disk  almost  smooth,  the  lines  a  little  stronger  anteriorly, 
on  the  posterior  end  periodical,  rising  in  subequally  spaced  sharp,  thin,  low 
lanielke ;  nymphs  about  half  the  length  of  the  posterior  dorsal  margin;  hinge 
L.  oioi  jj^g  anterior  teeth  stronger ;  pallial  sinus  not  reaching  the  vertical  of  the 
beaks,  round  in  front,  rather  narrow,  and  partly  free  from  the  pallial  line 
below ;    valves  gaping  slightly  at  both  ends.     Lon.  ~/,  alt.  40,  diam.  20  nmi. 

Pliocene  marls  of  the  Caloosahatchie,  Florida,  and  the  W'accamaw  River, 
South  Carolina  :   Dall  and  Johnson. 

This  fine  species  is  similar  to,  but  smaller  than,  the  Pliocene  P.  cdcntula 
Gabb  of  California,  which  reaches  a  length  of  one  hundred  and  twenty-five 
millimetres. 

A  number  of  species  have  been  referred,  chielly  Ijy  the  earlier  authors,  to 
Psaiiiinobia  which  do  not  belong  to  that  genus  as  now  understood.  Of  these 
Gari  tcxta  Gabb,  of  the  Tejon,  and  Gari  alata  Gabb,  from  the  Pliocene  of  Cali- 
fornia, appear  to  belong  to  Sanguinolaria :  P.  Insoria  Say  is  a  Macoma;  P. 
inississippiensis  Conrad,  of  the  Vicksburgian,  is  probably  an  Abra  or  a  Seinele; 
Psainiiiocola  regia  H.  C.  Lea,  of  the  Miocene,  is  an  Asaphis,  while  P.  Inciiioidcs, 
of  the  same  author  and  locality,  is  perha])S  a  Diploiioiila :  Psaiiiiiiocola  plioccna 
of  Tuomey  and  Holmes  is  a  mere  individual  mutation  of  P.  rcgia  Lea,  and 
both  are  referable  to  Asaphis  ccntenaria  Conrad ;  Psaimnobia  perovata  Conrad, 
of  the  Vicksburgian,  is  an  Abra. 

\\"\ih  the  exception  of  P.  Blainvillci  Lea,  the  Claibornian  species  are  un- 
figured  and  the  descriptions  very  inadetiuate.  P.  cborea  Conrad  is  a  Gobrcctis, 
not  unlike  P.  papyria  Conrad.  It  is  thirty-five  millimetres  long  and  nineteen 
high.  Though  Conrad  describes  the  posterior  end  as  the  longer,  the  type  is 
almost  exactly  equilateral,  and  the  truncation  of  the  posterior  end  is  not  more 
evident  than  in  P.  IVagncri.  It  has  been  referred  to  P.  BlainvUki  Lea  by 
Heilprin,  probably  through  some  inadvertence,  since  the  outlines  are  not  at 
all  similar.  P.  filosa  Conrad  belongs  to  the  section  Gamut  of  the  typical 
Psammobias.  It  is  elongated  and  somewhat  arcuate :  the  concentric  sculpture 
pretty  close  and  uniform  on  the  disk,  but  elevated  into  low,  somewhat  broken 
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small  laminae  on  the  posterior  dorsal  slope :  the  ty])e  is  forty-two  millimetres 
long  and  about  fifteen  millimetres  high.  The  teeth  ami  pallial  sinus  are  as  in 
Garum. 

On  the  same  card  with  Conrad's  type  in  the  collection  of  the  Academy  of 
Natural  Sciences  is  another  shell  thirty-nine  millimetres  long  and  seventeen 
millimetres  high,  more  equilateral,  less  arcuate,  with  a  blunter  and  less  de- 
curved  posterior  end  and  generally  straighter  dorsal  margin.  This  is  probably 
a  distinct  species  for  which  I  would  propose  the  name  of  Psainiiiobia  {Garum) 
claihornensis.  It,  with  the  other  Eocene  species,  will  be  illustrated  elsewhere. 
In  the  Gregg's  Landing  beds  of  Claibornian  age  Mr.  Aldrich  has  found  a 
specimen  of  a  species  having  almost  exactly  the  outline  of  P.  eborea  Conrad, 
but  which  differs  from  that  form  by  having  conspicuous  radiating  strias  on 
the  dorsal  slopes,  especially  distally,  which  granulate  the  incremental  ridges. 
The  latter  often  form  in  P.  eborea  small,  sharp,  concentric  waves  dorsally,  but 
not  raised  laminje,  as  in  P.  filosa.  Aldrich's  species  is  hardly  perfect  enough 
to  receive  a  name. 

Genus  SANGUTMOLARIA  Lamarck. 
Sangtiinolaria  Lam.,  Prodr.,  p.  84.   1799,  and  Syst.  des  An.  s.  Vert.,  p.   125,   l8oi.     Type 

Solen  sanguinulcntus  Gmelin  {=S.  rosea  Gmelin  and  Lamarck). 

This  group  may  be  subdivided  as  follows : 

Section  Sanguinolaria  s.  s. 
Shell  moderately  large,  thin,  equivalve,  short,  rose-colored  or  white,  with 
short,  inconspicuous  nymphs,  two  bifid  cardinal  teeth  in  each  valve;  pallial  sinus 
deep,  widest  in  front,  confluent  with  the  pallial  line  below,  the  epidermis  thin, 
dehiscent. 

Section  Psammotclla  (Blainville,   1826)   Herrmannsen,  1852.     Type  P. 
operculala  Gmelin  {=Tellina  rufescens  Chemn.). 
Shell  elongate,  rostrate,  incquivalve,  the  left  valve  flattened;    pallial  sinus 
discrepant   in  the  two   valves,   narrower   in   front,   partly   confluent   with   the 
pallial  line,  otherwise  like  Sanguinolaria. 

Section  Soletcllina  Blainville,  1824.     Type  Solcn  diphos  Gmelin. 
Shell  large,  equivalve,  with  a  conspicuous,  dark  epidermis  and  more  or  less 
bluish  purijlc  coloration,  hinge  as  in  Sanguinolaria;  sinus  narrowing  to  a  point 
in  front,  below  wholly  confluent  with  the  pallial  line ;    pallial  impressions  rude 
and  irregular. 

From  the  elongate,  rostrate  form  of  the  type  the  species  vary  to  broad  and 
truncate,  forming  a  transition  towards  the  next  section. 
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Section  Nuttallia  Dall,  1898.     Type  5.  Nuttallii  Conrad. 

Shell  large,  suborbicular,  incquivalve,  more  or  less  twisted,  the  right  valve 
slightly  flatter,  the  posterior  cardinal  in  the  left  valve  obsolete ;  the  pallial  sinus 
narrower  in  front  and  somewhat  detached  from  the  pallial  line. 

This  group  comprises  a  few  species  from  California  and  Japan. 

Section    Fsainiiiotclliiia    Fischer,    1887.      Type    Psaimnutclla    ambigua 

Desh. 

Shell  like  Sanguinolaria  but  more  compressed,  with  the  pallial  sinus  long 

and  narrow,  confluent  with  the  pallial  line  below  ;   the  callosities  of  the  nymphs 

wide  and  more  or  less  excavated,  as  if  for  an  internal  ligament,  below ;    hinge 

as  in  Nuttallia. 

Section  Eliaia  Gray,  1854.     Type  Soldi  orbiciilalits  Wood. 
Shell  very  inequilateral,  equivalve.  with  the  anterior  side  reduced ;    subor- 
bicular;    the  pallial  sinus  free  from  the  pallial  line  and  ascending;    otherwise 
as  in  Nuttallia,  except  that  a  third  cardinal  is  persistent  in  the  right  valve. 

There  are  several  species  in  the  American  Cretaceous  which  have  been 
referred  to  Sanguinolaria,  but  the  Tertiary  species  are  few  and  all  more  or 
less  doubtful  in  their  generic  relations.  5.  nnioides  Guppy  is  from  the  Ter- 
tiary (Oligocene?)  of  Trinidad.  The  following  are  tellinoid  and  probably 
Macomas:  S.  Whitneyi  Gabb,  6".  calif ornica  Conrad,  5".  fusca  Say,  and  S. 
hisoria  (Say)  Conrad.  5'.  niiiiiata  Gould  and  5".  purpurea  Deshayes.  of  the 
Gulf  and  Central  American  Pacific  coast,  are  synonyms  of  S.  tellinoides  A. 
Adams.  S.  decora  Hinds  is  a  synonym  of  5.  {Nuttallia)  Nuttallii  Conrad. 
Sanguinolaria?  caudata  White,  from  the  basal  Eocene  beds  of  Puget  Sound, 
at  Carbonado,  Washington,  is  a  remarkable  shell,  like  a  greatly  ])rolonged 
U]iio,  of  which  the  hinge  and  systematic  relations  are  not  yet  known. 

The  superficial  appearance  of  Gari  alata  Gabb  is  that  of  a  Sanguinolaria. 
The  Gari  texta  of  the  same  author  recalls  PsainnwtcUa.  but  of  neither  is  the 
hinge  or  interior  known.  The  former  is  said  to  be  Pliocene,  and  the  latter  is 
referred  to  the  Tejon  Eocene  of  IMartinez,  California,  by  Gabb. 

Genus  AMPHICH^ENA  Philippi, 
Amj^bichcrna  Pliilippi,  Arch.  f.  Naturg..  .xiii.,  p.  61.  1847;    Fischer,  Man.  Conchyl.,  p.  1104, 

1887.     Type  .!.  Kindermannii  Phil.,  loc.  cil.,  pi.  iii..  fig.  71    Mazatlan. 
Amfhidona  "Phil.,"  Morch,  Journ.  de  Conchyl.,  vii..  p.  137,  1858  (?  lapsus  calami). 
Not  .-Imf Indiana  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  391,  1856. 
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It  is  probable  that  to  the  rarity  of  this  very  remarkable  shell  is  due  the 
little  attention  which  it  has  attracted,  and  the  incongruous  species  which  have 
been  associated  with  it.  It  has  the  form  of  Tagclits  dh'isus,  with  the  color, 
texture,  solidity,  and  strong  internal  marginal  grooving  of  Doiiax.  The  sur- 
face is  smooth,  with  the  caducous  periostracum  and  suppressed  radial  sculp- 
ture of  such  species  as  Donax  variabilis.  The  nymphs  are  slender  and  short, 
the  pallial  sinus  short,  rounded  in  front,  and  partially  free  below.  There  are 
two  cardinals  on  the  right  and  three  on  the  left  valve,  the  posterior  tooth  in 
the  latter  being  more  or  less  merged  with  the  nymph.  It  is  perhaps  nearest 
in  the  family  to  some  of  the  species  of  Psaininotcca.  It  occurs  recent  and  in 
the  quaternary  of  the  west  American  coast  near  Mazatlan,  Mexico. 

Genus  HETERODONAX  Morch. 

Hetcrodonax  Morch.  Yoldi  Cat.,  ii.,  p.  15,  1853. 

Arcopagia  Orbigny,  1853,  not  of  Brown,  1827.     Type  H.  hiiiiacitlata  L. 

This  is  one  of  the  few  species  which  are  abundant  unmodified  on  both  sides 
of  the  isthmus  connecting  the  two  Americas,  extending  on  the  Atlantic  side 
from  Fernandina,  Florida,  to  Brazil,  and  on  the  Pacific  from  Southern  Cali- 
fornia to  Panama.  It  is  found  in  the  Pleistocene  of  south  Florida,  the  An- 
tilles, and  both  shores  of  Central  America  and  Mexico.  The  typical  species 
was  described  by  Conrad  from  San  Diego  as  Psammobia  paciUca,  and  occurs 
in  the  Pleistocene  of  Southern  California. 

Genus  ASAPHIS  Modeer. 
Asaphis  Modeer,   K.  vetensk.   Acad,   nya  Hand!.,   xiv.,   pp.    176,    182,    1793.     Type   Venus 

deflorata  L. 
Capsa  i^-p.)  Bruguicre,  Enc.  Meth..  1792. 
Capsa  Lamarck,  Syst.  An.  s.  Vert.,  p.  125,  1801  :    not  of  Prodrome,  p.  84.   1799,  or  An.  s. 

Vert.,  v.,  p.  553,  1818. 
Corbula  (sp.)  Bolten,  1798;    not  of  Bruguiere,  1792. 
Capsula  Schumacher,  Essai,  pp.  130-31,  1817. 
Psammocola  (pars)  Blainville,  Man.  Conch.,  p.  567,  1825. 
Sanguinolaria  Deshayes,  1835 ;    not  Lamarck,  1799. 
Pleiorhytis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862.  p.  286.  1863. 
Pllorytis  Conrad,  ibid.,  p.  576. 
Heteroglypta  Martens,  Meeresf.  von  Mauritius,  p.  331,   1880  (cr  parte). 

This  group,  which  is  rather  closely  allied  to  the  tyjiical  P.saiuniotcra,  may  be 
divided  as  follows : 
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Section  Asapliis  s.  s.  _ 

Shell  large,  thin,  gaping  behind,  with  rather  tmiform  radial  sculpture;  two 
prominent  cardinal  teeth  in  each  valve,  the  larger  bifid ;  the  pallial  sinus 
moderate,  rounded  in  front,  partly  confluent  with  the  pallial  line  below. 

A.  liiidiilata  and  multicostata  are  described  by  Gabb  from  the  Cretaceous 
of  California,  but  neither  has  the  aspect  of  genuine  Asapliis. 

Section  Hctcroglypta  von  Martens,   1880.     Type  Psamiiiobia  contraria 
Deshayes.     Isle  Bourbon. 
Shell  with  diverse  scul])ture  converging  in  angles  like  that  of  Goniomya, 
otherwise  like  Asapliis.     The  original  use  of  the  term  by  von  Martens  was 
more  inclusive,  but  I  have  preserveil  the  name  for  the  typical  species. 

Asaphis  centenaria  Conrad. 
Pctricohi  centenaria  Conrad,  Am.  Journ.  Sci.,  x.xiii.,  p.  34i-   i8.53;    Fos.  Medial  Tert.,  p. 

17.  pi.  X..  fig.   I,   1838. 
Pliorhytis  centenaria  Conrad,  Proc.  Acad.  Nat.  Sci.  Pliila.  for  1862,  p.  576,  1865 
Psammocola  rcgia  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  ix.,  p.  234.  pi.  34,  fig.  17.  i845- 
Psammocola  pUoccna  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  91,  pi.  22.  fig.  8,   1857 

(var.). 
Capsa  centenaria  Orbigny,  Prodr.  Pal,  iii..  p.  103,  1852. 
Plciorytis  ovata  Conr.,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  286,  1863. 

Miocene  of  Charles  County,  Virginia,  of  Magnolia,  Duplin  County,  North 
Carolina,  and  of  Peedee,  Waccamaw,  and  Black  Rivers,  South  Carolina.  The 
reference  to  the  Pliocene  is  unconfirmed. 

Genus  TAGELUS  Gray. 
Tagelus  Gray,  P.  Z.  S.,  1847,  p.  189.    Type  Solen  gil-bus  Spengler. 
Siliquaria  Schumacher,   Essai,  Nouv.   Syst.,  p.  129,   1817;    Conrad,  Cat.  Solcnidcc,  p.  22, 

1867. 
Not  Siliquaria  Bruguiere,  Encyc.  Meth.,  1789  {Vermetida) ,  nor  Lam.  Syst.,  p.  98,  1801. 
Solecurtus  Orbigny,  Moll.  Cuba,  ii..  p.  230,  1853. 
Not  Solecurtus  Blainville.  Man.  Conchyl.,  pp.  568-9,  1825. 
Psammosolen  Hupe,  Moll.  Chile,  p.  365,  1848:    not  of  Ris.so,  1826. 
Cultellus  Conrad,  Journ.  Acad.  Nat.   Sci.   Phila.,  vii.,  p.  2.32,   1837;    Medial  Tert.,  p.  75, 

1845  ;    not  of  Schumacher,  1817. 
Mesopleura  Conrad,  Cat.  Solenidce,  App.,  p.  23,  Am.  Journ.  Conch.,  1867. 
Silicaria  M6rch,  Mai,  Blatt..  1861,  p.  185 ;   as  of  Blainville,  1827 ;   not  of  Daudin,  1800. 
Tagalus  Fischer,  Man.  de  Conchyl.,  p.  1107,  1887. 
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The  genus  Tagclus  j^  distingfuished  from  any  of  the  Solenidce  by  its  long 
and  distinct  siphons.  In  its  other  characters  it  approaches  closely  to  Psani- 
motwa.  Adanson  in  describing  his  Solen  tagal  has  given  it  the  siphons  of  a 
true  Solen.  which  is  doubtless  erroneous,  since  if  his  figure  and  description  were 
correct  the  species  would  belong  not  only  to  a  distinct  species,  but  to  a  different 
family  from  the  American  shells,  which  have  usually  been  specifically  united 
with  it  on  conchological  grounds. 

The  group  to  which  this  genus  belongs  may  include  the  following  divisions, 
all  of  which  are  more  closely  related  to  Psainmobia  than  to  the  Solenidce,  among 
which  they  were  formerly  placed. 
Genus  N ovaculina  Benson,  1830.    Type  A"',  gangctica  Benson. 

Beaks  subanterior;  teeth  (when  fully  developed),  three  in  the  left  and  two 
in  the  right  valve;  the  anterior  left  tooth  often  obsolete  or  wanting,  the  an- 
terior right  tooth  bifid ;  valves  without  a  median  constriction  or  clavicular 
internal  rib ;  pallial  sinus  short,  not  reaching  the  beaks ;  i)osterior  adductor 
scar  rounded ;  the  ventral  portion  of  the  pallial  sinus  distinct  from  the  pallial 
line  below  it ;   situs  in  fresh  water  of  Indian  rivers. 

Loncosilla  Rafinesque,  1820,  as  pointed  out  by  Stoliczka,  was  ])rnbably 
founded  on  a  defective  specimen  of  Novaculina,  but  is  unidentifiable. 

Section  Clunacnhtin  Dall.     Type  Solecnrtiis  mollis  (Gould  MS.)   Sow- 
erby.   Conch.    Icon.,   pi.   vi.,   fig.   26,    1874.      Coasts  of   Brazil   and 
Uruguay. 
Beaks  subanterior;    teeth  two  in  each  valve,  the  posterior  left  tooth  bifid 
(with  in  some  species  an  obsolete  tooth  behind   it)  ;    valves   obliquely   con- 
stricted, the  constriction  reflected  by  an   internal   thickened  elevation    (not  a 
rib  or  clavicle)  ;    the  pallial  sinus  not  reaching  the  beaks;    posterior  adductor 
scar  triangular ;   the  ventral  part  of  the  pallial  sinus  wholly  coalescent  with  the 
pallial  line;  situs  estuarine  or  marine. 

Genus  Tagelus  Gray,  1847.  Type  Sulcn  gibbiis  Spcngler.  West  Africa  and 
East  America. 
Beaks  median  or  subpostcrior  ;  teeth  two  in  each  valve,  simple,  pedunculate  ; 
valves  without  constriction  or  clavicle,  straight ;  pallial  sinus  deep,  reaching 
to  or  beyond  the  beaks;  posterior  adductor  scar  rounded;  pallial  sinus  with 
the  ventral  part  partially  coalescent  with  the  jjallial  line;  situs  estuarine  or 
marine. 

The  shell  figured  by  H.  and  A.  Adams  to  illustrate  Tagelus  is  a  Novaculina, 
srxd  their  diagnosis  is  a  mixture  of  the  characters  of  Novaculina  and  Tagelus. 


FREE  INSTITUTE  OF  SCIENCE 

TERTIARY   FAUNA  OF    FLORIDA 


Tagelus  gibbus  Speiijjler. 

Solcn  gibbus  Spgl.,  Skrift.  Nat.  Selsk.,  iii.,  p.  304,  1794. 

Solfn  guinccnsis  Chemn.,  Conch.  Cab.,  xi.,  p.  202,  pi.  198,  fig.  1937,  1795;    Dillvvyn,  Descr. 

Cat.,  i.,  p.  62,  1817;    Wood,  Gen.  Conch.,  p.  129,  1835. 
SoU-n  dccliris  Tiirton,  Conch.  Diet.,  p.  164,  fig.  80,  1819. 
Psammobia  dcclivis  Turton,  Dithyra  Brit.,  p.  91,  1822. 
Solen  caribceus  Lam.,  An.  s.  Vert.,  v.,  p.  454,  1818. 
Siliquaria  notata  Schuni.,  Essai,  p.  129,  pi.  vii.,  figs.  2-3,  1817. 
Solecurtus   caribaus,   Blainv.,    Diet.    Sei.    Nat.,    xxix.,    p.   240,    1825 ;     Conrad.    Am.    Mar. 

Conch.,  p.  22,  pi.  4,  fig.  3,  1831  ;    Gould,  Inv.  Mass.,  p.  30,  1841  ;    Mighcls,  Bost.  Journ. 

Nat.  Hist.,  iv.,  p.  312,  1843;    Sowerby,  Conch.  Icon.,  Solecurtus.  fig.  21  (7-/;,  1874. 
Solen  Adansonii  Bosc,  Hist.  Nat.  Coq.,  iii.,  p.  12,  1802. 
Cultcllus  caribaus  Conrad,  Am.  Journ.  Sci.,  2d  Ser.,  i.,  p.  404.  1846 ;    not  of  Medial  Tert., 

pi.  43,  fig.  I,  1845. 
Siliquaria  gibba  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  347 ;   not  pi.  93,  figs.  5,  5a,  1856. 
Siliquaria  caribaa  Holmes,  Post-Pleioc.  Fos.  S.  Car.,  p.  54,  pi.  viii.,  fig.  14,  1858. 
Siliquaria  carolincnsis  Conrad   (t-.r  f^arlc),  Proc.  Acad.  Nat.  Sci.   Pliila.  for  1862,  p.  571, 

1863. 
f  Solecurtus  aiigulatiis  Sowerby,  Conch.  Icon.  Solecurtus,  pi.  viii.,  fig.  23,  1874. 
Solecurtus  centralis  Sowerby,  Conch.  Icon.,  fig.  18,  1874;    not  of  Say. 
Tagelus  gibbus  Dall,  Proc.  Bost.  Soc.  Nat.  Hist.,  xiii.,  p.  251,  1870. 

Fossil  in  the  Miocene  of  York  River,  Virginia,  near  Yorktowii  (Harris), 
in  the  Pliocene  of  the  Caloosahatchie  marls,  Florida,  and  the  Waccamaw  dis- 
trict, S(nith  Carolina,  and  in  the  Pleistocene  from  New  lledford,  Massachu- 
setts, to  Florida  and  the  Gulf  Coast.  Recent  from  Cape  Cod  south  to  Brazil 
and  on  the  west  coast  of  Northern  Africa.    Adventitious  on  the  British  coast. 

All  the  specimens  collected  from  the  Caloosahatchie  marls  appear  to  be 
young,  at  which  stage  they  much  resemble  the  adults  of  T.  dh'isus,  which, 
however,  has  longer  nymphs,  a  shorter  pallial  sinus,  and  a  median  clavicle. 


Tagelus  gibbus  \ar.  carolinensis  Conrad. 
Siliquaria  carolinensis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  571,  1863;   ex  parte. 

Miocene  of  Wilmington,  North  Carolina ;    Emmons  and  Stanton. 

This  form  differs  from  the  typical  gibbus  in  being  somewhat  shorter  and 
stouter  and  with  a  shorter  pallial  sinus.  The  differences  are,  however,  little 
greater  than  appear  between  specimens  of  the  recent  shell  from  different 
localities. 
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Tagelus  californianus  Conrad. 
Cultcllus  calif urniamts  Conrad.  Joiirn.  Acad.  Nat.  Sci.  Phila..  ist  Ser..  vii..  p.  2^.  pi.  18, 

fig.  3,  1838. 
Solecurtus  californianus  Carpenter,  Suppl.  Rep.  Brit.  ."Vs.,  p.  638,  1863. 

Pliocene  of  the  Sail  Diego  well,  iricniphill :  Pleistocene  of  San  Pedro  and 
San  Diego,  California,  and  San  Ignacio  Lagoon,  Lower  California,  ITeniphill: 
recent  from  San  Pedro  to  Lower  California. 

This  species  is  extremely  abundant  in  the  Pleistocene  sands  of  San  Pedro 
Hill. 

Section  Mesop/cura  Conrad. 
Mesopleura    Conrad,    Cat.   Solcnida,    Am.   Journ.    Conch.,    iii..    App.,   p.    23,    1867.      Type 

Solen  divisus  Spengler. 

Shell  with  an  internal  radial  rib,  ventrally  directed  from  the  submedian 
beaks;  ends  of  the  valves  rounded,  and  the  form  of  the  shell  usually  more  or 
less  arcuate ;   otherwise  like  Tagelus. 

Tagelus  divisus  Spengler. 
Solen  divisus  Spengler,  Skrift.  Nat.  Sel.sk.,  iii.,  p.  96,  1794. 
Solen  bidens   (etc.)   Chemnitz,  Conch.  Cab.,  xi.,  p.  203.  pi.  198,  fig.   1939,   1795:    Dilhvyn, 

Cat.  Rec.  Sh.,  p.  65,  1817. 
Solen  bidentattis  Spengler,  op.  cit.,  iii.,  part  2,  p.  104,  1794. 
Solen  fragilis  Pulteney,  Hist.  Dorset,  p.  28,  pi.  4.  fig.  5,  1799. 
Psammobia  tsniata  Turton,  Dithyra  Brit.,  p.  85,  pi.  8,  fig.  3,  1822. 
Solen  centralis  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  316,  1822;    Binney's  Say,  p.  104, 

1858;   not  of  Sowerby. 
Solecurtus  fragilis  Conrad,  Am.  Mar.  Conch.,  p.  19.  pi.  4,  fig.  i.  1831 ;    Proc.  Acad.  Nat. 

Sci.,  iii.,  p.  24,  1846. 
Solecurtus  bidens  Forbes  and  Hanley,  Brit.  Moll.,  i.,  p.  266,  1850. 
Leguminaria  iloridana  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  iv.,  p.  121,  1848. 
Solecurtus  Carpenteri  Dunker,  P.  Z.  S.,  1861,  p.  426. 
Mesopleura  bidentata  Conrad,  Am.  Journ.  Conch.,  iii.,  .Xpp.,  p.  26,  1867. 
Solecurtus  subteres  Emmons,  Geol.  N.  Car.,  p.  299,  fig.  228,  1858;   not  of  Conrad.  1838. 
Solecurtus  equalis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  571,  1863. 
Tagelus  divisus  Dall,  Proc.  Bost.  Soc.  N.  Hist.,  xiii.,  p.  251,  1870. 
Macltccra  pellucida  (do  Gerville  MS.)  et  M.  fragilis  Dautzenberg,  Nantes  et  la  Loire  inf., 

Moll.,  p.  15,  1898. 
Not  Solecurtus  centralis  Sowerby,  Conch.  Icon.,  fig.  18,  1874. 

Fossil  in  the  Pliocene  of  the  Carolinas  and  in  the  Caloosahatchie  marls. 
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Shell  Creek,  the  Myakka  River,  etc.,  south  Morida :  in  the  Pleistocene  of 
North  Carolina  and  of  North  Beach,  near  Osprey,  l'"lorida.  Recent  from  New 
Bedford,  Massachusetts,  to  St.  Thomas.  West  Indies.  Adventitious  on  the 
British  coast  and  elsewhere. 

The  radial  rib  always  perceptible  in  normal  species,  in  others  is  distinct  in 
the  young,  but  gradually  becomes  obsolete  in  the  mature  shell,  showing  that 
Mesoplciira  is  the  older  type.  When  the  rib  is  imperceptible  the  most  obvious 
distinguishing  characters  of  this  species  are  the  long  nymphs  and  short  pallial 
sinus.  I  have  seen  nothing  older  than  the  Pliocene,  which  seeius  referable  to 
this  species.  Emmons'  figure  is  very  poor  but  distinctly  different  from  T. 
dknsits  and,  if  not  a  young  gibbiis,  may  prove  to  be  a  distinct  species  as  assuiued 
by  Conrad. 

Tagcliis  {Mcsol'leiira)  subtercs  Conrad  (1838),  from  the  I'acific  coast  (not 
sitb feres  Emmons),  is  larger  than  the  east  coast  species  and  has  the  same  range 
as  T.  califoniianiis.  The  rib  is  entirely  obsolete  in  the  fully  matured  adults. 
It  is  found  in  the  Pleistocene  and  also  living. 

Tagcliis  liiicatiis  Gabb,  1881,  from  the  Pliocene  of  Costa  Rica,  is  a  Psam- 
mosolen.  There  are  several  species  of  true  Tagcliis  in  the  West  Indies  and 
southward,  which  should  be  coiupared  with  any  supposed  new  species  which 
may  turn  up. 

F.uiii.v   SEMELID/E. 

Genus  SEMELE  Schumacher. 

Scmelc  Schumacher.  Essai,  p.  165.  1S17.     Type  Tcllina  reticulata  Spcngler.  Fischer,  Man.. 

p.  115,?,  1887,  =  r.  proAciia  Pult, 
Amphidcsma  Lamarck,  An.  s.  Vert.,  v..  p.  489.  1818:   Bowdich,  Elem.  Conch.,  ii..  p.  8.  pi.  2. 

fig.  iS.  1822.     Type  A.  varicgata  hzm..^  I'cnus  purfitrasccns  Gmclin. 

The  Amphidcsma  of  Lamarck  was  a  heterogeneous  assembly  with  no  type 
cited,  the  first  species  being  A.  varicgata,  which  was  taken  to  illustrate  the 
genus  by  Bowdich  four  years  later.  Fortunately  Schumacher  had  proposed 
Scmelc  a  year  earlier  than  Lamarck  with  a  single  type,  about  which  there  is 
no  uncertainty.  The  genus  makes  its  ap])carance  in  the  Eocene  and  is  well 
represented  subsequently  up  to  the  present  fauna.  It  differs  from  Scrobicu- 
laria,  which  has  a  very  similar  hinge,  by  the  characters  of  its  ctenidia,  which 
arc  like  those  of  Tcllina.  The  genus  is  divisible  into  two  sections. 
Section  Semcle  s.  s.    Type  5.  proticiia  Pulleney. 

Shell  large,  sculpture  radial  and  concentric  or  oblique,  reticulate,  or  nearly 
absent :    chondrophore  elongate,  resilium  large  and  strong,  ligament  external, 
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feeble;    left  valve  with  feebler  laterals,  the  posterior  cardinal  slender;    right 
valve  with  well  developed  laterals,   cardinals   subequal,  entire;    pallial   sinus 
large,  rounded,  obliquely  ascending,  free  of  the  pallial  line. 
Section  Soiicliiia  Dall.    Type  S.  nucitloides  Conrad. 

Shell  small,  nuculiforin ;  sculpture  uniform,  close,  concentric ;  chondro- 
phore  short;  left  valve  without  distinct  laterals,  the  dorsal  margins  fitting 
above  the  laterals  of  the  right  valve ;  left  posterior  cardinal  absent  or  obsolete, 
the  anterior  cardinal  bifid ;   otherwise  as  in  Sonde  s.  s. 

The  species  of  this  section  are  very  similar  to  one  another,  and  have  ex- 
tended from  the  Oligocene  through  all  the  Tertiary  horizons  to  the  present 
fauna.  For  this  reason  it  seems  worthy  of  sectional  rank.  The  characters  by 
which  the  shell  differs  from  Sciiicle  proper  are  only  such  as  are  usually  corre- 
lated with  diminished  size. 

The  Eocene  species  are  5.  linosa  Conrad,  a  fine,  large,  thin,  concentrically 
sculptured  species  very  much  like  some  recent  ones,  but  very  rare  at  Claiborne ; 
and  5".  profunda  Conrad,  also  from  the  Claibornian,  which  is  a  small,  smooth 
species,  conchologically  near  to  Abra  but  having  the  characteristic  Senielc  out- 
line. Both  these  species  are  figured  on  supplementary  plate  19  of  Harris's 
reprint  of  Conrad's  "  Fossils  of  the  Tertiary  Formations,"  but  6".  profunda  has 
never  been  described. 

In  the  Lower  Oligocene  ( Vicksburgian)  are  known  .9.  mississlppiensis 
Conrad,*  a  smooth,  very  equilateral  shell;  and  perhaps  another  described  by 
Conrad  from  the  same  horizon  at  Vicksburg  under  the  name  of  Corbis  staminea. 
The  fauna  of  the  Upper  Oligocene  is  better  explored  or  richer  in  species  of 
this  group. 

Semele  chipolana  n.  sp. 

Plate  37,  Figure  3. 

Upper  or  Chipolan  Oligocene  at  the  base  of  Alum  Bluff,  Florida,  also  at 

Bailey's  Ferry  (now  the  county  bridge)  and  McClellan's  farm,  on  the  Chipola 

River,  Calhoun  County,  and  in  the  Oak  Grove  sands  at  Oak  Grove,  Santa 

Rosa  County,  Florida. 

Shell  large,  solid,  rather  inflated,  nearly  equilateral,  slightly  inequivalve; 
beaks  low,  adjacent ;  anterior  end  longer,  sloping  above,  roimded  in  front  and 
below  into  the  arcuate  base ;   posterior  end  high,  bluntly  rounded,  subtruncate 

*  A  specimen,  apparently  of  this  species,  with  the  manuscript  name  of  5".  perovata 
Conrad,  is  in  the  collection  of  the  Academy  of  Natural  Sciences,  Philadelphia. 
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near  the  base,  the  posterior  flexure  feeble;  escutcheon  lontj  and  narrow,  kuuilc 
wider,  elongate,  both  chiefly  impressed  on  the  dorsal  edge  of  the  left  valve ; 
sculpture  of  regularly  spaced,  numerous  low,  sharj),  thin  concentric  lamelhe, 
with  wider,  microscopically  radially  striate  interspaces ;  there  are  about  fifteen 
lanielte  to  the  centimeter ;  hinge  and  other  internal  characters  normal.  Alt. 
46,  lat.  54,  diam.  21  mm. 

This  fine  shell  is  not  unlike  the  Pliocene  S.  Lcaiia.  hut  the  scidpture  in  the 
latter  is  coarser  and  more  prominent  and  the  valves  thinner  and  flatter. 

Semele  silicata  n.  sp. 
Pl.\te  38.  Figure  6. 

Oligocene  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida :    Dall. 

Shell  small,  moderately  convex,  inequilateral,  with  low  beaks ;  anterior  end 
longer,  evenly  rounded  from  the  lunular  slope ;  posterior  end  shorter,  higher, 
hardly  folded ;  sculpture  of  numerous  close-set.  rounded,  little  elevated,  con- 
centric threads,  separated  by  narrower  grooves  with  no  indication  of  radial 
striation :  lunule  and  escutcheon  very  narrow,  teeth  rather  strong.  Alt.  20, 
lat.  23,  diam.  8  mm. 

The  figure  was  taken  from  a  siliceous  pseudo-morph  on  which  the  sculpture 
was  indistinct.  Subsequently  other  specimens  showing  the  sculpture  better  were 
obtained.  It  is  not  unlike  that  of  5.  subovata  Say,  var.  duplincnsis,  but  the 
threads  are  finer,  closer,  and  more  numerous. 

Semele  Smithii  n.  sp. 
Plate  43,  Figure  6. 

Upper  Oligocene  of  the  Chipola  horizon  at  McClellan's  farm.  Calhoun 
County,  Florida ;   Burns. 

Shell  small,  slightly  inequilateral,  thick,  solid,  the  valves  moderately  convex, 
with  a  perceptible  posterior  fold ;  beaks  low,  small ;  lunule  and  escutcheon 
narrow ;  anterior  end  slightly  longer,  sloping  above,  rounded  in  front  and  on 
the  base ;  posterior  end  higher,  rounded,  scarcely  truncate  below ;  sculpture  of 
hardly  perceptible  incremental  lines  and  obscure  sparse  radial  striations,  imper- 
ceptible on  some  parts  of  the  shell ;  teeth  well  developed  ;  pallial  sinus  obliquely 
ascending,  rounded  in  front  and  rather  shorter  than  usual.  Alt.  19,  lat.  23, 
diam.  7  mm.   ' 

Fragments  of  two  valves  were  obtained  of  this  interesting  nearly  smooth 
species,  which  is  named  in  honor  of  Professor  Eugene  A.  Smith,  State  Geologist 
of  Alabama,  whose  valuable  work  on  the  geology  of  the  Southern  States  is  well 
known. 


TRANSACTIONS  OF  WAGNER 
988 

TERTIARY  FAUNA  OF   FLORIDA 


Semele  mutica  n.  sp. 
Plate  43,  Figures  2.  12,  16. 

Upper  Oligocene  of  the  Chipola  River,  at  AlcClellan's  farm,  Calhoun 
County,  Florida;   Burns. 

Shell  small,  compressed,  thin,  rather  elongate,  with  small,  low,  pointed 
beaks ;  anterior  end  slightly  longer,  rounded ;  posterior  end  shorter,  obscurely 
folded  and  subtruncate  below ;    sculpture  variable,  as  follows : 

Variety  Stcanisii  Dall ;  with  few  obscure  concentric  waves  stronger  about 
the  middle  of  the  disk ;  there  is  no  radial  sculpture,  and  the  umbones  have  a 
slightly  compressed  appearance.     (Fig.  16.) 

Variety  mutica  Dall;  with  the  waves  numerous,  compressed,  elevated  into 
narrow,  somewhat  irregular  lamelke,  with  wider  interspaces  over  the  whole, 
sharper  and  more  crowded  near  the  posterior  dorsal  slope ;  no  radial  sculpture. 
(Fig.  12.) 

Variety  sciiitillafa  Dall ;  with  sculpture  like  either  of  the  preceding,  to 
which  is  added  radial  threading  visible  first  towards  the  ends  of  the  shell,  in 
some  specimens  covering  the  whole  disk  with  rounded  radial  threads  with  wider 
interspaces ;  in  the  specimens  with  the  strongest  sculpture  the  threads  overrun 
the  ridges,  and  even  become  nodulous  towards  the  ends  of  the  shell  at  the 
intersections.     (Fig.  2.) 

All  these  forms  show  a  pretty  uniform,  minute,  concentric  threading,  close 
and  almost  microscopic,  most  evident  in  the  interspaces,  but  covering  the  whole 
surface,  though  often  worn  from  the  more  projecting  portions,  such  as  the 
tops  of  the  waves.    Alt.  7.5,  lat.  1 1.5,  diani.  3.0  mm. 

The  variations  of  this  pretty  little  shell  are  much  greater  than  in  any  of 
the  recent  species  I  have  seen,  but  it  appears  to  he  a  precursor  of  such  species 
as  the  Miocene  S.  bclla  Conrad  and  the  Pliocene  and  recent  S.  canccUata 
Orbigny. 

Semele  carinata  Conrad. 

Plate  36,  Figures  23,  26. 

/Uiifliidcsma  carinata  Conrad,  Joiirn.  Acad.  Nat.  Sci.  Phila.,  vi..  p.  229.  pi.  9.  fig.  23.  1830; 

Fos.  Medial  Tert.,  p.  37,  pi.  19,  fig.  7,  1838. 
Stnodesmia  carinata  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  93,  pi.  23.  fig.  2,  1856. 
Abra  Holmesii  Conrad,  in  App.  Kerr,  Geol.  Rep.  N.  Car.,  p.  19,  pi.  3,  fig.  8,  1875. 
Abra  carinata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  xiv.,  p.  574,  1863. 

Uppermost  Oligocene  of  Oak  Grove,  Santa  Rosa  County,  and  Shoal  River, 
Walton  County,  Florida  (var.  conipacta)  ;  Miocene  of  St.  Mary's  County, 
Maryland,  of  the  Natural  Well  and  Magnolia,  Duplin  County,  North  Caro- 
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Una,  of  Darlington  District.  South  Carolina ;  Pliocene  of  the  W'accaniaw 
River,  South  Carolina,  at  Mrs.  Purdy's  marl  bed ;    C.  W.  Johnson. 

This  species  is  of  moderate  size,  rather  compressed,  with  concentric  waves 
separated  by  equal  or  wider  interspaces :  the  waves  vary  from  sharp  edged  to 
flattened ;  there  is  fine  concentric  and  radial  striation,  feebler  on  a  marked 
posterior  fold  and  somewhat  compressed,  well-sculptured  beaks.  Conrail's 
Abra  Ilolmcsii  was  founded  on  Tuomey  and  TTolmcs's  figure,  but  I  am  imable 
to  see  any  discriminating  characters  either  in  specimens  or  figures.  The 
figured  specimen  in  the  present  work  is  from  Oak  Grove,  and  is  characterized 
by  a  somewhat  more  elongated  form  and  more  uniform  and  close-set  sculp- 
ture, especially  over  the  posterior  dorsal  area.  The  size  of  those  collected  is 
also  smaller  than  that  of  the  full-grown  Miocene  specimens.  It  may  perhaps 
be  separated  from  the  type  as  a  variety  com  pacta. 

Besides  the  above,  the  following  species  are  known  from  the  Miocene  and 
later  horizons. 

Semele  Burnsii  Whitfield. 
Ampliidesma  Burnsii  Whitfield,  Mio.  Moll.  N.  J.,  p.  79,  pi.  xiv..  figs.  16-18,  1894. 
Abra  crqualis  Whitfield,  op.  cit.,  p.  80,  pi.  xiv.,  figs.  11-15,  1894:    not  of  Say. 

Miocene  marl  of  Cumberland  County,  New  Jersey,  at  Shiloh  and  Jericho ; 
P>urns. 

This  is  a  small,  nearly  smooth  species,  with  irregular  incremental  lines.  Tt 
has  a  rather  inflated  shell.  An  examination  of  Whitfield's  types  in  the  National 
Museum  shows  that  his  Amphidesma  Burnsii  was  founded  on  an  imperfect 
specimen  of  the  same  species  as  that  which  he  had  identified  as  Abra  a-qualis 
Say,  but  which  is  not  Say's  shell,  nor  an  Abra.  The  other  specific  name  must 
therefore  be  retained  for  this  shell,  which  is  clearly  distinct  from  the  other 
Miocene  Semeles. 

SemeleTalumensis  n.  sp. 
Plate  43.  Figl-re  4. 

Miocene  of  the  upper  bed  at  .Mum  Bluflf,  Calhoun  County,  Florida ;  Dall 
and  Burns. 

Shell  small,  moderately  convex,  but  more  compressed  near  the  posterior 
end :  anterior  end  slightly  longer,  rounded ;  posterior  end  sloping  above,  with 
a  well-marked  radial  fold,  especially  in  the  left  valve,  subtruncate  obliquely, 
near  the  base,  behind  ;  sculpture  of  ten  or  twelve  prominent,  rounded  con- 
centric riblets  separated  by  equal  or  wider  interspaces,  not  very  regularly  dis- 
posed :    the  ribs  tend  to  be  especially  prominent  in  the  middle  of  the  disk  and 
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to  be  obsolete  behind  the  posterior  fold ;  the  surface  is  also  concentrically 
striated ;  hinge  strong,  normal ;  beaks  not  prominent ;  pallial  sinus  short, 
rounded,  ascending  towards  the  umbo  and  not  extending  behind  a  vertical 
therefrom.    Alt.  6.5,  lat.  8.0,  diam.  3.5  mm. 

This  stout,  strongly  sculptured  little  shell  recalls  the  young  of  carinata,  but 
is  much  more  inflated,  solid,  and  more  coarsely  sculptured. 

Semele  subovata  Say. 
Amphidcsma  stihovata  Say,  Journ.  Acad.  Nat.  Sci.  Pliila..  iv.,  p.  152,  pi.  10,  fig.   10,  1824; 

Conrad,  Fos.  Medial  Tert.,  p.  36,  1840. 
Syndosmya  subobliqua  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  29,  1854  (lapsus  for 

subovata). 
Abra  oralis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  288,  1863. 

Miocene  of  the  Choptank  River,  Maryland;  of  Petersburg,  Virginia;  of 
the  Yorktown  beds  along  the  York  River,  Virginia ;  and  of  the  artesian  well 
at  Galveston,  Texas,  between  two  thousand  five  hundred  and  fifty-two  and  two 
thousand  six  hundred  feet  below  the  surface. 

This  is  a  common  species  of  the  Virginia  Miocene,  separable  from  the  S. 
carinata,  which  is  almost  equally  common,  by  its  more  oval  and  thinner  shell, 
and  finer,  sharper,  and  closer  concentric  sculpture.  The  posterior  dorsal  area 
is  usually  conspicuously  sculptured,  while  in  S.  carinata  the  tendency  of  the 
sculpture  on  this  area  is  to  become  obsolete. 

Semele  bella  Conrad. 
Abra  bella  Conrad,  Kerr,  Geol.  N.  Car.,  App.,  p.  19,  pi.  .1,  fi.c;s.  4,  6,  1875. 

Miocene  of  North  Carolina  at  Wilmington,  and  in  Duplin  County,  at  and 
near  the  Natural  Well ;    Conrad  and  Burns. 

This  species  exhibits  much  such  a  series  of  mutations  as  .S".  iiiutica  of  the 
Oligocene.  It  is  nearly  the  shape  of  S.  siibo'cata  and  may  be  separated  into 
three  principal  varieties  by  its  sculpture : 

Variety  duplinensis  Dall.  This  form  has  close  set,  elevated,  concentric,  sharp 
lamellae,  with  no  radial  sculpture.     Duplin  County,  North  Carolina. 

Variety  appressa  Dall.  In  this  the  concentric  lamellae  are  appressed  to  the 
surface,  forming  narrow,  fiattish  waves,  nnuh  as  in  .S".  carinata  var.  compacta, 
but  more  distinct,  narrow,  and  clear  cut.  Duplin  County,  also  in  the  Waccamaw 
beds,  South  Carolina. 

Variety  bella  Conrad,  s.  s.  In  this,  which  (though  not  common,  compared 
with  the  other  varieties)  was  the  form  figured  by  Conrad,  to  the  other  sculp- 
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ture  is  added  more  or  less  distinct  radial  striation  or  threading,  as  in  -S".  iiiutica 
var.  sciiitillata,  but  finer  and  less  distinct.  The  concentric  sculpture  is  sharper 
and  more  elevated  than  in  var.  apprcssa,  but  not  lamellose,  as  in  var.  diipliiiensis, 
and  the  radial  sculpture  is  confined  almost  entirely  to  the  interspaces.  This 
type  was  described  from  Wilmington,  but  occurs  occasionally  with  the  others 
with  which  it  intergrades.  The  reticulation  is  feebler  than  in  S.  hcllastriata 
Conr.,  to  which  it  bears  some  resemblance. 

Semele  proflcua  Piilteney. 
fTcUina  reticulata  Linne.  Syst.  Nat.,  cd.  xii..  p.  1119,  1767. 
Teltina  froHcita  Pulteney,  Hutch.  Dorset.,  p.  29.  pi.  v.,  fig.  4,  1799;    Mont.  Test   Brit.,  p.  66, 

1803. 
Tellina  decussata  Wood,  Gen.  Conch.,  p.  190,  pi.  43,  figs.  2.  3,  1815. 
Amphidesma  orbiculata  Say,  Journ.  .Acad.  Nat.  Sci.  Pliila.,  ii.,  p.  307,  1822;    Tuoniey  and 

Holmes,  Pleioc.  Fos.  S.  Car.,  p.  94.  pi.  23,  fig.  4,  1856. 
Amphidesma  radiata  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  v.,  p.  230,   1826;    Hanley,  Rec. 

Shells,  p.  342,  pi.  12,  fig.  8,  1856;  not  of  Reeve,  1853. 
Amphidesma  jayamim  C.  B.  Adams,  Proc.  Boston  Soc.  Nat.  Hist.,  ii..  p.  10.  1845. 
Amphidesma  reticulata  (Chemn.)   Orbigny,  Moll.  Cuba,  ii.,  p.  240.   1846;    Reeve,  Conch. 

Icon.  Amphidesma,  pi.  v.,  fig.  29,  1853. 
Amphidesma  subtriincatum   (Sby.)  Reeve,  Conch.  Icon.  Amphidesma,  fig.  11,  1853;  Sow- 

erby.  Spec.  Conch.,  pt.  2,  Amphidesma,  fig.  3.  1855. 
Amphidesma  decussata  Reeve,  Conch.  Icon.  Amphidesma.  pi.  iv.,  fig.  23,  1853. 
Semele  orbiculata  Holmes,  Post-PL  Fos.  S.  Car.,  p.  51,  pi.  viii..  fig.  9.  1858. 
f  Semele  radiata  Holmes,  Post-PI.  Fos.  S.  Car.,  pi.  viii..  fig.  n,  1858;   young  shell. 
Semele  carolinensis  Conrad,  Am.  Journ.  Conch.,  iii.,  p.  14,  1867. 
Semele  reticulata  Arango,  Moll.  Cubana,  p.  247,  1880. 

Pliocene  of  the  Caloosahatchie  River,  Florida,  and  of  the  Waccamaw  beds, 
South  Carolina ;  Pleistocene  of  Siminons  Blufif,  South  Carolina ;  living  on 
the  coast  of  the  eastern  United  State's  south  to  the  Antilles  and  Brazil. 

This  is  the  species  which  was  referred  to  the  Linnsean  Tellina  reticulata  by 
Spengler,  Schumacher,  Wood,  and  other  early  writers.  Linne,  however,  states 
that  his  species  was  brought  from  India  by  Tesdorf,  and  refers  to  a  figure  of 
an  Amboyna  species  in  Rumphius  to  illustrate  it.  In  the  absence  of  definite 
types,  which  do  not  exist,  we  must  therefore  regard  Linne's  species  as  Oriental. 
The  next  name  in  point  of  date  is  that  of  Pulteney  and  Montagu,  who  errone- 
ously supposed  the  shell  to  be  British.  Say's  names  are  later,  being  subse- 
quent to  that  of  Wood.  Conrad  named  the  figures  of  Tuomey  and  Holmes 
which  represent  the  pit  of  the  re^lium  as  unustially  large.    This  is  a  somewhat 
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variable  character  in  this  group,  and  in  the  large  series  of  recent  specimens 
in  the  National  Collection  there  are  several  undoubted  examples  of  this  species 
in  which  the  pit  is  nearly  as  large  as  figured  by  Holmes.  The  color  is  also 
variable  and  northern  specimens,  as  usual,  are  less  brilliant  and  have  a  thicker 
periostracum.  Quite  young  specimens  are  more  transverse  than  those  which 
are  older,  and  the  adults  differ  somewhat  in  (Outline  among  themselves. 

Semele  perlamellosa  llrilprin. 
Plate  yj,  Figures  4.  5. 
Semele  perlamellosa  Heilprin,  Trans.  Wagner  liist.,  i.,  pp.  <j2,  102.  pi.  11.  fig.  23,  1887. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida ;  Willcox  and 
Heilprin. 

The  original  figure  of  this  elegant  species  was  taken  from  an  imperfect 
specimen,  and  at  Mr.  Willcox's  suggestion  it  has  been  refigured  here  from  a 
more  perfect  example.  The  dimensions  of  a  well-preserved  ]iair  are:  alt.  40, 
Ion.  55,  diam.  14  mm. 

Semele  Leana  n.  sp. 
Plate  37,  Figures  i.  2. 

Pliocene  of  the  Caloosaliatchie  River  and  Shell  Creek,  Florida;  Dall  and 
Willcox. 

Shell  large,  moderately  inflated,  somewhat  inequilateral,  the  anterior  end 
longer,  nearly  equivalve;  anterior  end  evenly  rounded,  base  evenly  arcuate, 
posterior  end  blunt,  subtruncate,  short ;  luiuilc  narrow,  longer  on  the  left  valve, 
the  right  valve-margin  encroaching  on  the  hinge-line  in  the  lunular  region ; 
sculpture  of  feeble,  flattened,  small  radial  threads  and  numerous  evenly  dis- 
tributed, rather  high,  concentric  lamellse,  those  on  the  posterior  dorsal  areas 
lower  and  forming  an  obtuse  angle  where  they  pass  on  to  the  disk ;  the  edges 
of  the  lamellae  are  more  or  less  minutely  crenulated  by  the  radial  sculpture ; 
hinge  normal,  pit  rather  large,  pallial  sinus  large,  rounded,  ascending,  free 
from  the  jjallial  line  except  at  junction.  Lon.  of  average  specimen  54,  alt.  44, 
diam.  18  mm.  An  exceptionally  large  valve  measures  lon.  63,  alt.  52,  diam. 
(double)  22  mm. 

This  extremely  fine  shell  is  of  the  same  general  type  as  S.  pcrhuncUosa.  but 
of  different  outline  and  proportions,  as  the  figures  show  vn y  well.  It  is  one 
of  the  most  characteristic  shells  of  the  Florida  Pliocene  and  is  not  exactly 
represented  by  any  of  the  recent  species  of  the  coast  so  far  discovered.  It  is 
named  in  honor  of  the  late  Dr.  Isaac  Lea,  one  of  the  earliest,  most  careful  and 
thorough  workers  on  our  Tertiary  Paleontology. 
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Semele  purpui-ascens  (Imelin. 
rcniis  t>urpurasctits  Gniclin,  Sy^t.  Xat..  vi.,  p.  3288,  No.  gi,  1792;    Morch,  Cat.  Yoldi,  ii.. 

p.  16,  1853  (after  Lister,  pi.  303-304.  figs.  144,  145.  and  Klein,  Tent.  Ostr.,  p.  r57,  pi.  ii., 

fig-  57)- 
Tellina  obliqua  Wood,  Gen.  Conch.,  p.   15J,  pi.  41,  figs.  4,  5,   1815;    Dillwyn,  Dcscr.  Cat. 

Rec.  Shells,  i.,  p.  78,  1817. 
.linphidesina  variegata  Lamarck,  An.  s.  Vert.,  v.,  p.  490.   1818;    Sowerby,  Gen.  Sh.,  pt.  9, 

fig.  I,  1821 ;    Orbigny,  Moll.  Cuba,  ii.,  p.  239,  1853. 
Amphidesma  obliqua  Reeve,  Conch.  Icon.  Amphidcsina,  pi.  i..  figs.  5  a,  b,  1853. 
Semele  purpurascens  Morch,  Cat.  Yoldi,  ii.,  p.  16,  1853;    Krebs,  Cat.,  p.  106,  1864;    Arango, 

Moll'.  Cuba,  p.  246.  1878 ;    Mc3rch,  Poulsen  Cat.  W.  L  Shells,  p.  14,  1878 ;    Krebs,  Cat., 

p.  106,  1864 ;    not  of  Sowerby,  Reeve,  or  Lamarck. 
Semele  ornata  Gould,  Otia  Conch.,  p.  239,   1862:    Tryon,  Am.  Mar.  Conch.,  p.   155,   1874 

(young  shell). 
f  Semele  formosum  Krebs  (as  of  Sowerby),  Cat.,  p.  106,  1864;    not  of  Sowerby. 

Pliocene  of  the  Caloosahatchie  beds,  Florida,  Dall ;    of  Costa  Rica,  Gabb ; 

I'leistocene  of  Santo  Domingo,  Galjb ;    living  in  the  Western  Atlantic  from 
Xorth  Carolina  to  Rio  Janeiro. 

This  fine  species  has  had  a  variety  of  names,  but  Morch's  identification  of 
it  with  Gmelin's  Venus  purpurascens  appears  to  be  correct.  The  Amphidesma 
piirpurascens  of  Lamarck,  however,  was  founded  on  Ervilia  nitens  and  the 
species  so  named  by  Reeve  in  the  Iconica  is  distinct  from  the  present  one. 

Semele  bellastriata  Conrad. 
Amphidesma  bellastriata  Conrad,  Journ.  .\cad.  Nat.  Sci.  Phila.,  vii.,  p.  239,  pi.  xx.,  fig.  4, 

1837 ;    Bull.  Nat.  Inst.,  ii.,  p.  192,  1842. 
Amphidesma  canccllata  Orbigny,  Moll.  Cuba.,  ii.,  p.  241,  pi.  25,  figs.  42-44,  1853   (  ?  not  of 

Sowerby,  1853). 
Semele  nexilis  Gould,  Otia  Conch.,  p.  238,  1862;    Tryon,  .\m.  Mar.  Conch.,  p.  155,  1874; 

Dall.  Proc.  U.  S.  Nat.  Mus.,  vi.,  p.  338,  1883. 
Semele  canccllata  Dall,  Bull.  No.  37,  U.  S.  Nat.  Mus.,  p.  62,  1889. 
Semele  lata  Adams,  Bush,  Trans.  Conn.  Acad.,  vi..  part  2.  p.  476,  1885. 

Pliocene  of  the  Caloosahatchie  River  and  Shell  Creek,  Florida,  Dall  and 
Willcox ;  living  in  the  Western  Atlantic  and  Antillean  region  from  Cape 
Hatteras,  Xorth  Carolina,  south  to  Cape  San  Roque,  Brazil,  in  moderate 
depths  of  water. 

This  elegant  little  shell  was  described  by  Conrad  among  Nuttall's  Californian 
shells,  and  consequently  the  name  has  been  overlooked.  A  careful  comparison 
of  Pliocene  and  recent  specimens  shows  a  practical  identity  of  character,  the 
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only  difference  observable  being  that  the  recent  shells  would  average  slightly 
heavier.  The  latter  are  very  variable  in  color  and  sculpture.  There  does  not 
seem  to  be  any  Semele  lata  of  Adams,  and  the  name  used  by  Miss  Bush  for 
this  species  is  apparently  an  error  of  labelling. 

Section  Semtiina  Dall. 

Semele    nuculoidea  Conrad. 

Amphidesma  nuculoides  Conr.,  Am.  Journ.  Sci.,  vol.  xli..  p.  347,  Oct.,  1841  ;    Fos.  Medial 

Tert.,  p.  73,  pi.  41,  fig.  6,  1845. 
Abra  nuculoides  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  574,  1863;    Meek,  S.  I. 

Check!.  Mio.  Fos.  N.  Am.,  p.  11,  1864. 
Semele  nuculoides  Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  62,  1889. 

Oligocene  of  Oak  Grove,  Santa  Rosa  County,  Florida,  Burns ;  also  in  the 
Miocene  of  North  Carolina  at  Wilmington,  and  at  Magnolia  and  the  Natural 
Well,  Duplin  County ;  of  Virginia  in  the  Yorktown  beds  of  the  York  River ; 
Pliocene  of  the  Caloosahatchie  beds,  Florida ;  living  from  Nortli  Carolina,  near 
Cape  Hatteras,  southward  to  the  West  Indies  and  west  to  Pensacola,  Florida. 

The  variety  striulata  Dall,  from  the  uppermost  Oligocene  of  Oak  Grove, 
Florida,  differs  from  the  ty[)ical  Aliocene  phase  of  this  species  by  its  finer  and 
closer  striation,  and  in  most  of  the  specimens  by  its  more  parallel-sided  and 
elongated  shell.  The  variety  lirulata  Dall,  which  is  chiefly  found  among  the 
recent  specimens,  has  faint  radial  striation  distally.  The  recent  shells  are 
usually  whitish,  but  the  color  varies  and  may  be  yellow,  red,  or  rayed  with 
red ;  the  variations  of  the  outline  are  proportionately  about  the  same  as  in 
the  larger  species  of  the  genus.  The  remark  that  the  lateral  teeth  of  the 
hinge  are  obsolete  shows  that  Conrad  had  only  a  left  valve  to  study,  as  in 
the  right  valve  they  are  strong.  The  pit  for  the  reception  of  the  resilium  is 
not  conspicuous  and  in  slightly  worn  specimens  it  is  difficult  to  make  out.  The 
concentric  striation  is  somewhat  sharper,  and  the  intcrsijaces  are  more  ele- 
vated over  the  posterior  dorsal  slope,  as  usual  in  the  genus.  The  largest  of  the 
Du])lin  County  specimens  measures  7  mm.  long  by  5  mm.  high ;  no  recent 
specimens  have  come  to  hand  as  large  as  this. 

Semele  cythereoidea  n.  sp. 
Pl.\te  44,  Figure  5. 
Upper  Oligocene  of  the  Chijjola  River,  Calhoun  County,  Florida;    Hall. 
This  species,  which  is  abundant  in  the  Chii)ola  marl,  is  much  like  the  pre- 
ceding, from  which  it  differs  by  its  shorter  and  more  triangular  form,  like 
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a  miniature  Cytlwrca.  and  by  its  very  fine,  close,  concentric  striation.  In  the 
latter  feature  it  surpasses  the  Oak  Grove  ,S".  nuculoidca  var.  striiilatq.  which 
in  its  turn  is  more  finely  sculptured  than  the  Miocene  type,  but  tiie  stritilata 
is  not  intermediate  in  form,  being  more  elongated  and  parallel-sided  than 
either  its  ancestor  or  its  descendant,  if  we  may  so  term  the  Chipola  and  Duplin 
species  respectively.  The  5".  cytlwrcoidca  is  also  on  the  whole  a  smaller  species 
than  either  of  the  others  mentioned,  the  largest  specimens  among  a  large 
number  measuring  five  millimetres  long  by  3.75  high  and  having  a  diameter 
of  1.7  mm.  These  differential  characters  with  the  figure  will  serve  better  to 
define  the  present  species  than  a  more  elaborate  description,  which  would 
merely  recapitulate  for  the  most  part  the  characters  of  S.  nuculoidca. 

The  Syudosniya  nuculoides  of  Whitfield  (Mon.  Mio.  X.  J.,  p.  81,  pi.  xv., 
figs.  7-9,  1894)  is  not  Conrad's  species,  nor  does  it  belong  to  this  genus;  the 
specimen  is  an  undoubted  Sportclla  of  the  section  Fabella  Conrad.. 

The  Autphidcsiiia  transversa  of  Say  (Am.  Conch.,  iii.,  28,  1831)  is  not  an 
American  shell,  the  species  being  based  on  a  specimen  of  Scrohicularia  piperita 
which  Mr.  Say  had  been  led  to  suppose  indigenous.  What  the  species  de- 
scribed by  Holmes  under  the  same  name  (Post-PL  Fos.  S.  Car.,  jx  52,  pi. 
viii.,  fig.  10)  may  be,  neither  his  description  nor  his  figure  is  sufficient  to 
determine.  The  Amphidesma  lepida  Say  is  a  Lcptou  and  his  A.  punctata  is 
a  Diplodonta.  A.  c'onstricta  Conrad  is  a  Fabella,  as  is  his  A.  protexta.  A. 
inequale  "  Say"  Conrad  (Journ.  Acad.  Nat.  Sci.  Phila.,  vii.,  153,  1834)  is  a 
lapsus  for  A.  (Abra)  aqualis  Say. 

On  the  Pacific  coast  Seuiele  dccisa  Conrad,  and  5".  pulchra  Sowerby,  are 
reported  by  Gabb  from  the  Pleistocene  of  California  (Pal.  Cal.,  ii.,  p.  94, 
1869). 

Genus  ABRA  (Leach)  Lamarck. 
Abra    (Leach   MS.)    Lam..   An.   s.  Vert.,   v.,  p.  492    (in   synonymy),    1818.     First  species 

Mactra  tenuis  Mont. 
Amphidesma  (sp.)  Lam.,  of.  cit..  p.  492.  1818;    Leach,  Moll.  Gt.  Brit.,  p.  278.  1852. 
Ligula  (sp.)  Montagu,  Test.  Brit.,  Suppl..  p.  96.  1808;    not  of  Humphrey,  1797.  nor  Bloch, 

1782. 
Abra  Gray,  Ann.  Mag.  N.  Hist.,  xx.,  p.  272,  1847. 
Syndosmya  Recluz,  Rev.   Zool.,   1843,  pp.  292,  359.     Type  Amphidesma  Boysii  Lam.,  = 

Mactra  alba  Wood. 
Syndcsmia  (corr.)  Chenu,  Agassiz.  1846. 
On.ro  Leach,  Moll.  Gt.  Brit.,  p.  280,  1852.    Type  Mactra  tenuis  Montagu ;    Fischer,  Man. 

de  Conchy!.,  p.  1152,  1887. 
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Dorvillca  Leach,  AIoll.  Gt.  Brit.,  p.  286,  1852;    sole  ex.  D.  anglica  Leach,  loc.  cit.;    Jef- 
freys, Brit.  Conch.,  ii..  p.  444,  1863. 
Scrobicularia  (pars)  Jeffreys,  Brit.  Conch.,  ii.,  p.  435,  1863. 
Lutricularia    Monterosato,    Nom.    Conch.    Med.,    p.    28,    1884;     Erycimi    ovata    Phil.,    and 

Mactra  tenuis  Montagu,  are  cited. 
Abra  Risso,  Hist.,  p.  370,  1826;    A.  fragilis  and  sinKosa  Risso,  cited;    Monterosato,  Noni. 

Conch.,  Med.,  p.  29,  1884. 
Syndesmya  Fischer,  Man.,  p.  1151,  1887  (S.  alba  Wood). 
lacra  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii..  p.  409.   1856;    sole  ex.  /.  scychcllarum   A. 

Adams. 
Erycina  (sp.)  Lam.,  Ann.  du  Mus..  vi.,  1804;    Philippi.  Moll.  Sicil..  i..  p.  12.  1836. 

Shell  telliiioid,  with  an  external  ligament  and  stronger  internal  resiliuni ; 
one  or  two,  often  bifid,  cardinal  teeth  in  each  valve,  and  feebly  developed 
lateral  laminae  in  the  right  valve,  sometimes  obsolete ;  surface  usually  smooth, 
and  with  the  periostracum  often  faintly  iridescent,  as  in  some  Tellinas ;  pal- 
lial  sinus  discrepant  in  the  two  valves.  The  teeth  are  feeble,  often  more  or 
less  variable  in  the  same  species ;  in  the  trigonal  species  the  laterals  are  fre- 
quentlv,  but  not  always,  obsolete.  There  seems  to  be  insufficient  ground  for 
more  than  one  sectional  division  of  the  genus,  as  follows : 
Abra  s.  s.    Type  A.  tenuis  (Mtg.).     Exterior  smooth  or  faintly  concentrically 

sculptured. 
lacra  Adams.    Type  A.  seyclicllaruiii  Adams.     Surface  divaricately  sculptured. 
Strigillina  Dunker,  Mai.  Bl.  viii.,  p.  43,  1861,  of  which  the  type  is  .S".  lactca 
Dunker  {loc.  cit.)  is  identical  with  and  must  be  regarded  as  an  exact  syno- 
nym of  lacra.     Externally  this  grouii  closely  resembles  Strigilla. 

Abra  nitens  Lea. 

Egeria  nitens  Lea,  Contr.  Geol.,  p.  51.  pi.  i,  fig.  19.  1833. 

Mysia  nitens  Conrad,  in  Mort.  Syn.  Org.  Rem.,  App.,  p.  7,  1834. 

Amphidesma  tellinula  Conrad,  Am.  Journ.  Sci.,  N.  S.,  i.,  p.  397.  p'-  4.  fig-  5.  1846;    Harris 

Reprint,  Fos.  Tert.,  p.  115,  pi.  19.  fig-  12,  1893. 
Abra  nitens  Conrad,  Am.  Journ.  Conch.,  i.,  p.  S.   1865  ;    Chcekl.   Eoc.  Olig.   Foss.,  p.  7, 

1866;   Harris,  Bull.  Pal.,  i.,  p.  30. 
Abra  tellinula  Conrad,  Am.  Journ.  Conch.,  i.,  p.  .■;.  1865;    Checkl.  Eoc.  Olig.  Foss.,  p.  7. 

1866. 
Tellina  nitens  Gregorio,  Mon.  Claib.,  p.  223  (cr  parte),  pi.  35.  fig.  17.  1890. 
Syndesmya  tellinula  Cossmann,  Notes  Compl.,  p.  8,  pi.  i.  figs.  7-8,  1894. 

Claiborne  sands,  at  Claiborne,  Alabama:    Burns  and  others. 

This  little  shell  is  a  typical  Abra,  with  which  Conrad's  Amphidc.<;nia  tellinula 
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is  synonymous.  A  small  species  of  Tellina  of  almost  identical  form  is  fig-ured 
by  de  Gregorio  under  this  name  (pi.  35,  figs.  13-16)  and  Cossmann  has  sup- 
posed that  this  might  have  been  Lea's  species.  Lea's  specimens,  however, 
are  of  the  Abra,  and  the  Tellina,  requiring  a  new  name,  might  be  called  T. 
Cossmanni.  Gregorio's  figures  erroneously  represent  the  pallial  line  as  en- 
tire. Conrad's  second  figure  of  his  tellimila  in  Harris's  reprint  (pi.  19,  fig. 
12)  is  different  from  his  original  figure  and  is  either  very  bad  or  represents 
some  other  shell. 

A.  nitcns  is  the  only  Eocene  species  yet  made  known  from  the  eastern 
United  States.  From  the  Oligocene  of  Vicksburg,  Mississippi,  Conrad  has 
described  A.  perovata  and  A.  protexta.  Two  others  referred  by  him  to  the 
same  genus  are  probably  referable  to  Semele  {A.  mississippiensis  and  A. 
staiiiinca  Conrad)  ;  both  are  Vicksburgian.  The  following  species  is  derived 
from  the  L'pper  Oligocene : 


Abra  triangulata  n.  sp. 
Plate  49,  Figure  4. 

Oligocene  marl  of  Bowden,  Jamaica:    Henderson  and  Simpson  (rare). 

Shell  small,  thin,  polished,  subtrigonal,  nearly  equilateral,  wider  than 
high,  moderately  inflated ;  beaks  pointed,  not  much  elevated,  the  dorsal  mar- 
gins straight,  diverging  at  the  umbo  in  an  angle  of  somewhat  over  ninety 
degrees :  base  arcuate ;  anterior  end  slightly  longer,  rounded ;  posterior  end 
shorter,  more  pointed :  exterior  polished ;  anterior  dorsal  margin  in  the 
right  valve  with  a  lateral  tooth  at  some  distance  from  the  hinge-plate;  on 
the  posterior  margin  is  a  short  fold  not  elevated  to  become  a  tooth;  the  left 
valve  shows  no  laterals.    Alt.  5.5,  lat.  6.25,  diam.  3.0  mm. 

This  species  is  not  unlike  A.  lioica  Dall,  of  the  recent  fauna,  but  of  a  more 
evenly  trigonal  outline  and  wdth  the  anterior  part  less  produced. 


Abra  subreflexa  Cuiiiad. 
Amphidesma  subrcAexa  Conrad,  Journ.  Acad.   Nat.   Sci.   Phila.,  vii.,  p.   133.   1834;    Fos. 

Med.  Tert.,  p.  37,  pi.  19  (ist  ed.),  fig.  6,  1845. 
Abra  subrcAe.ra  Conrad.  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  574,  1863. 

Aliocene  of  the  York  River,   \'irginia,   Conrad  and   Harris;    Petersburg, 
\'irginia,  Burns. 

This  is  an  elongated  species,  with  feeble  lateral  teeth. 
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Abra  sequalis  Say. 
Amphidcsma  aqualis  Say,  Journ.  Acad.  Nat.  Sci.,  ii.,  p.  307,  1822;   Am.  Conch.,  iii.,  pi.  28, 

1831 ;   Conrad,  Fos.  Med.  Tert.,  p.  76,  pi.  43,  fig.  9,  1845 ;   Tiiomey  and  Holmes,  Pleioc. 

Fos.  S.  Car.,  p.  93,  pi.  23,  fig.  3,  1856. 
Abra  aqualis  Holmes,  Post- PI.  Fos.  S.  Car.,  p.  50,  pi.  8,  fig.  7,  1859;    Conrad,  Proc.  Acad. 

Nat.  Sci.  Phila.  for  1862,  p.  574,  1863. 
Abra  nuculiformis  Conrad,  Am.  Journ.  Conch.,  iii.,  p.  14,  1867. 
Not  Abra  aqualis  Whitfield,  Mio.  Moll.  N.  J.,  p.  80,  pi.  14,  figs.  11-15,  1894;  =  Scmelc  sp. 

Miocene  of  North  Carolina,  near  Wilmington,  Stanton ;  of  South  Carolina 
at  Goose  Creek  and  Smith's,  Tuomey;  Pliocene  of  the  Waccamaw  district, 
South  Carolina,  and  of  the  Caloosahatchie  River,  Florida.  Living  from  Cape 
Hatteras,  North  Carolina,  to  the  Gulf  of  Mexico  in  moderate  depths  of  water. 

This  species  varies  a  good  deal  in  outline  in  the  same  locality,  but  southern 
specimens  of  the  recent  shells,  especially  those  from  Florida,  have  the  anterior 
dorsal  slope  less  rounded  and  the  umbonal  angle  smaller  than  those  from  more 
northern  localities.  The  fossils  are  generally  of  this  type  rather  than  like 
the  more  rounded  northern  recent  specimens.  From  A.  angulata  Holmes, 
of  the  Post  Pliocene  of  the  Carolinas,  A.  aqualis  is  separated  by  the  same 
characteristics,  only  more  pronounced.  This  would  indicate  that  the  larger 
rounded  form  is  correlated  with  water  of  a  lower  temperature.  From  A. 
lioica  Dall,  of  the  recent  fauna,  A.  aqualis  is  distinguished  by  its  less  trans- 
verse and  quadrate  form,  and  also  by  having  on  the  anterior  right  dorsal 
margin  a  long  groove  continuous  with  the  hinge-plate,  bordered  by  a  ridge 
below,  while  A.  lioica  has  a  short,  developed  lateral  tooth  separated  by  a  wide 
gap  from  the  hinge-plate. 

Abra  or  Amphidesma  subobliqua  Conrad  (Proc.  Acad.  Nat.  Sci.  Phila., 
vii.,  p.  29)  is  apparently  an  undescribed  form,  or  a  lapsus  penna.  Other 
species  in  the  literature  which  have  been  referred  to  Abra,  especially  those 
of  Conrad  (1863  and  1865),  will  be  found  treated  of  under  the  genera  to 
which  they  really  belong,  such  as  Seinele,  Aligcna,  and  Fabella  or  Sportella. 

Genus  CUMINQIA  Sowerby. 
Cumingia  Sowerby,  P.  Z.  S..  1833,  p.  34.    Type  C.  mutica  Sby. 
Mactra  (sp.)  Conrad,  1831. 
Anatina  (sp.)  H.  C.  Lea,  1845. 

Harpax  Gistel,  Naturg.  Thierr.,  p.  viii.,  1848;    not  of  Parkinson,  181 1. 
Lavignon  (sp.)  Orbigny,  1846,  and  Tuomey  and  Holmes,  1856. 
Mikrola  O.  Meyer,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1887,  p.  53. 

This  is  a  well  characterized  genus,  though  intimately  related  to  Scrobicu- 
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laria,  whicli  it  seems  to  represent  on  the  American  coasts.  Tt  differs  from  the 
type  of  Scrobicularia.  which  hvcs  in  sandy  places,  by  being  found  as  a  nestler; 
though  never  excavating  burrows  in  hard  substances,  it  often  occupies  those 
made  by  true  borers,  and  in  this  way  exhibits  a  great  diversity  of  outhnc 
within  the  species,  as  usual  with  nestlers.  The  surface  is  usually  fine,  radially 
striate  or  sagrinatc,  with  concentric  sculpture  which  may  be  in  one  and  the 
same  species  mere  lineation  or  elevated  lamella;,  the  dilYerent  mutations  of 
sculpture  frequently  occurring,  at  different  stages  of  growth,  on  the  same 
specimen.  The  right  valve  exhibits  two  strong  lateral  teeth,  the  anterior  one 
distally  being  often  subspinose,  the  dorsal  margins  of  the  left  valve  are  ex- 
tended to  fit  in  the  channels  above  the  laterals  of  the  opposite  valve,  the 
outer  surface  of  these  extensions  forming  a  lunule  and  escutcheon  almost 
wholly  confined  to  the  left  valve.  There  is  an  external  ligament  and  strong 
internal,  posteriorly  directed  resilium.  The  pallial  sinus  is  deep  and  well 
marked,  the  siphons  separate  and  naked,  the  gills  as  in  Scrobicularia.  The 
genus  has  its  emporium  on  the  two  coasts  of  middle  America  and  extends 
in  the  Pacific  to  Simoda,  Japan.  A  subgenus,  ThycUa  H.  Adams,  1865  (not 
R.  Desvoidy,  1863),  is  represented  by  its  t_\'pe,  7".  cicgans  Shy.,  in  the  Philip- 
pines, and  a  fine  species,  T.  Stiinpsoiii  Dall,  in  the  Loochoo  Islaoils.  It  differs 
from  Cumin gia  in  the  absence  of  lateral  teeth  in  the  right  valve.  The  genus 
Montrouzieria  Souverbie  has  somewhat  analogous  hinge  characters,  but  is  not 
a  nestler  and  may  not  be  closely  related  to  Cuiningia.  It  is  represented  by 
a  single  species  in  New  Caledonia.  The  number  of  species  of  Cnmingia  has 
been  overestimated,  owing  to  the  variability  of  its  characters  due  to  the  nestling 
habit.  In  the  northern  range  of  the  common  species  of  the  United  States  on 
both  the  Pacific  and  Atlantic  we  find  the  shells  larger  and  the  sculpture  less 
sparse  and  irregular.  As  we  follow  the  species  south  the  shells  seem  to 
diminish  in  average  size  and  the  lamellation  becomes  relatively  more  promi- 
nent. Thus,  south  of  Florida  the  specimens  never  attain  the  size  of  those 
of  the  Carolinas  and  Massachusetts,  and  on  the  Pacific  the  northern  speci- 
mens of  C.  californica  are  twice  as  large  as  those  of  the  (iulf  of  California 
and  Panama.  Though  the  change  is  gradual,  and  I  am  inclined  to  believe 
all  the  mutations  should  be  referred  to  one  species,  I  have  kept  them  sei)arate 
here  for  convenience,  as  the  extremes  differ  considerably. 

Cumingia  medialis  Conrad. 
Cumingia  tcllinoidcs  Cc.nrad,  Fos.  Med.  Tert..  p.  j8.  pi.  i.S,  fig.  4.   1838:    not  of  Conrad, 
1831. 
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Anatina  teltinoides  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  3d  Ser.,  ix.,  p.  237,  pi.  34,  fig.  12,  1845. 
Lavigiwn  tellinoides  Orbigny,  Prodr.  Pal.,  iii.,  p.  loi,  1852. 

Lavignon  tellinoides  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  92,  pi.  23,  fig.  i,  1856. 
Cumingia  medialis  Conrad,  Am.  Journ.  Conch.,  ii.,  p.  106,  1866. 

Miocene  of  the  James  River,  Virginia,  Conrad ;  Petersburg,  Virginia,  H. 
C.  Lea;  York  River,  Virginia,  Harris:  of  Duplin  County,  North  Carolina, 
at  the  Natural  Well  and  Magnolia,  Burns ;  of  South  Carolina  on  the  Peedee 
River,  Tuomey. 

This  species  is  very  similar  to  some  varieties  of  the  recent  C.  tellinoides, 
but  differs  in  general  in  its  larger  size,  more  conspicuous  socket  for  the 
resilium,  less  elongation  and  less  prominent  surface  sculpture.  The  genus 
is  said  to  go  back  to  the  Cretaceous,  but  in  the  American  beds  the  only  species 
older  than  the  C.  medialis  is  a  small  shell  described  from  the  Red  Bluff  Eocene 
of  Mississippi  by  Otto  Meyer  (Proc.  Acad.  Nat.  Sci.  Phila.  for  1887,  p.  53, 
pi.  iii.,  figs.  16,  a-b)  under  the  name  of  Mikrola  mississippiensis.  An  examina- 
tion of  the  type  specimens  of  this  species  led  to  the  discovery  that,  contrary 
to  Dr.  Meyer's  diagnosis,  there  are  well  developed  lateral  teeth  in  the  right 
valve  on  each  side  of  the  fossette;  and  the  appearance  of  the  shell  confirmed 
the  opinion  that  it  is  only  a  very  young  specimen  of  a  species  of  Cumingia 
which  would  therefore  carry  the  specific  name  of  mississippiensis. 

Cumingia  tellinoides  Conrad. 
Mactra  tellinoides  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  vi..  p.  258,  pi.  xi.,  figs.  2-3,  1831 ; 

Am.  Mar.  Conch.,  pi.  14,  fig.  2,  1831 ;    not  of  Conrad,  1838,  ex  Miocene. 
Cumingia  borealis  Conrad,  Am.  Journ.  Conch.,  ii.,  p.  76,  1866. 
Cimiingia  tellinoides  Holmes,  Post-Pl.  Fos.   S.  Car.,  p.  53,  pi.  8,  fig.   12,   1859;    Verrill, 

Am.  Journ.  Sci.,  3d  Sen,  x.,  p.  371,  1875:    Dall.  Bull.  U.  S.  Nat.  Mus..  No.  37,  p.  62, 

pi.  56,  fig.  14,  1889. 

Pleistocene  of  Sankoty  Head,  Massachusetts,  Verrill,  and  of  Simmons 
Bluffj  South  Carolina,  Holmes  and  Burns.  Recent  from  Prince  Edward 
Island  south  to  Florida  and,  if  the  following  form  be  regarded  as  conspecific, 
to  Northern  Brazil. 

Cumingia  coarctata  Sowerby. 
Cumingia  coarctata  Sby.,  P.  Z.  S.,  1833,  p.  34  (not  of  Cpr.). 
Lavignon  antillartim  Orbigny,  Moll.  Cubana,  ii.,  p.  236,  pi.  25,  figs.  36-38,  1846. 
Lavignon  Petitiana  Orbigny,  op.  cit.,  p.  236,  pi.  25,  figs.  33-35. 
Cumingia  antillarum  A.  Adams,  P.  Z.  S.,  1850,  p.  24. 
Cumingia  fragilis  A.  Adams,  P.  Z.  S.,  1850,  p.  25,  pi.  8,  fig.  7. 
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Ciiiiiiiigiii  siniiosa  A.  Adams,  P.  Z.  S..  1850,  p.  25.  pi.  8,  fig.  6  (siituata  in  legend  to  plate). 
Cuiiiiiigia  tenuis  H.  and  A.  Adain.s,  Gen.  Rec.  Moll.,  ii.,  p.  412.  1854. 

Pliocene  of  the  Caloosahatchie  beds,  Florida ;  Dall.  Recent  from  the 
Florida  Keys  throughout  the  Antilles  to  the  Bay  of  Caraccas,  and  probably 
to  northern  Brazil. 

This  form  appears  to  grade  into  C.  tclUnoidcs,  from  some  of  the  young 
of  which  it  cannot  be  distinguished  by  shell  characters.  It  is  also  essentially 
like  the  Pacific  coast  C.  lanicUosa  Sby.,  with  which  Carpenter  even  united  it. 
C.  laincUosa  hears  to  C.  califoniica  Conr.  the  same  relation  which  C.  coarctata 
does  to  C.  tclUnoidcs.  The  fact  remains,  however,  that,  notwithstanding  the 
northern  specimens  of  coarctata  appear  to  merge  into  the  southern  type  of 
tellinoidcs,  no  specimens  of  typical  tclUnoidcs  have  been  seen  from  the  West 
Indian  region  ;  just  as  on  the  Pacific  side  no  specimens  of  typical  C.  calif  arnica 
are  known  from  the  region  east  and  south  of  Cape  St.  Lucas.  The  two  forms 
in  each  case  are  perhaps  to  be  regarded  as  subspecies  of  a  common  descent, 
modified  by  differences  of  temperature  and  food,  or,  as  we  formerly  expressed 
it.  "  geographical  races." 

Cumingia  californica  Conrad. 
Cttiiiiitgia  californica  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  vii..  p.  234.  pi.  17,  fig.  12,  1837. 
Cumingia  similis  A.  Adams,  P.  Z.  S..  1850,  p.  24.  pi.  viii.,  fig.  4;    Sby.  in  Reeve.  Conch. 

Icon.  Cumingia,  pi.  2,  fig.  13,  1873. 

Pliocene  of  San  Diego  ( ?)  ;  Hemphill.  Pleistocene  of  California  at  Santa 
Barbara  and  San  Diego.  Recent  from  Crescent  City,  California,  south  to 
Cape  St.  Lucas.    Also  received  from  Simoda,  Japan,  collected  by  W.  Stimpson. 

Cumingia  lamellosa  Sowerby. 
Cumingia  lamellosa  Sby.,  P.  Z.  S.,  1833.  p.  34. 
Cumingia  trigonularis  Sby.,  P.  Z.  S..  1833,  p.  34. 
Cumingia  coarctata  Cpr.,  P.  Z.  S..  1863,  p.  367 ;   not  of  Sby. 

Pleistocene  of  Lower  California,  at  Todos  Santos  Bay.  Recent,  from  the 
Gulf  of  California  south  to  Payta,  Peru. 

The  other  west  coast  species  of  Cumingia  which  are  recognizable  as  such 
are:  C.  miitica  Sby.  (1833, +  C.  grandis  Desh.  1856,  +  C.  ventricosa  Sby., 
1873),  the  largest  species  and  type  of  the  genus,  from  Chile  and  Peru:  C. 
Cleryi  A.  Adams  (1850),  a  species  said  to  be  smooth  and  polished,  from 
Chile;  and  C.  striata  A.  Adams  (1850,  +  C.  Adamsi  Cpr.,  1863),  from  Chile 
to  the  Gulf  of  California,  a  small,  arcuate  species  with  fine,  crowded  sculp- 
ture. 
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Family   TELLINID.E. 
Having  eliminated  Saiiguiiiolaria  and  its  allies  from  this  family,  and  omit- 
ting a   discussion   of  the   ill-known   groups    referred   here   by   Conrad    from 
among  his  Cretaceous  types,  the  remainder  forms  a  very  compact  and  natural 
group,  in  which  the  following  genera  may  be  recognized : 

A.    WITH    LATERAL    TEETH. 

Genus  Tellina  (Linne)  Lamarck,  1799.     Type  T.  virgata  Linne. 

Genus  Tellidora  (Morch  MS.)   H.  and  A.  Adams,  1856.     Type  T.  Burneti 

Broderip  and  Sowerby. 
Genus  Strigilla  Turton,  1822.    Type  T.  cantaria  Linne. 
Genus  Metis  H.  and  A.  Adams,  1858.    Type  T.  Meyeri  Dunker. 

B.    WITHOUT  LATERAL  TEETH. 

Genus  Gastrana  Schumacher,  181 7.    T\'pe  T.  fragilis  Linne. 

Genus  Macoma  Leach,  1819.    Type  (.1/.  tencra  Leach,  =)    T.  calcarca  Gmelin. 

All  the  above  have  two  cardinal  teeth  in  each  valve  when  perfect.  The 
posterior  left  cardinal  in  Phylloda,  Tellidora,  and  Strigilla  is  an  extremely 
thin  lamina,  attached  to  the  anterior  face  of  the  nymphal  callosity,  above  which 
it  rises.  In  opening  the  valves  the  free  part  of  this  lamina — which  fits  into 
an  extremely  narrow  chink  in  the  right  valve  between  the  large  bifid  cardinal 
and  the  nymph — is  in  Strigilla  usually  broken  off  even  with  the  top  of  the 
callosity,  leaving  no  traces  of  its  existence  except  a  slight  roughness  which 
disappears  entirely  in  slightly  worn  valves.  By  careful  search  I  have  never 
failed  to  find  it.  In  Metis  (alia  Conr.),  usually  described  as  without  laterals, 
I  have  found  a  minute  distant  posterior  left  lateral,  though  in  most  of  the 
species  there  is  no  trace  of  this  lamina,  unless  in  the  young  shells. 

With  a  view  of  testing  the  constancy  of  the  various  characters  which 
have  been  used  as  a  basis  for  sectional  divisions  in  the  Tellinidw,  I  went  over 
all  the  recent  species  in  the  Museum  and  tabulated  the  features  of  each  species 
as  regards  lateral  teeth,  coalescence  or  freedom  of  the  ventral  part  of  the 
pallial  sinus,  thickened  radii  internally,  etc.  The  only  differences  found 
throughout  the  family  in  the  cardinal  teeth,  of  which  the  number  is  invariable, 
were  those  of  size  and  in  the  grooving  of  the  central  cardinals.  A  very  few 
species  after  careful  inspection  showed  no  grooving,  but  in  nearly  all  cases  un- 
worn specimens  indicate  a  perceptible  groove.  I  have  been  forced  to  the  con- 
clusion that  the  amount  or  absence  of  coalescence  with  the  pallial  line  of  the 
ventral  part  of  the  pallial  sinus  is  a  character  of  minor  value.     Even  within 
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the  species  it  is  not  absolutely  constant,  though  mainly  so.  Physiologically, 
as  I  have  already  pointed  out,  it  has  very  little  significance.  In  general  the 
tendency  to  coalescence  increases  with  the  progress  of  geological  time,  but 
even  in  the  Eocene  there  are  species  with  wholly  coalescent  scars.  In  a 
general  way  species  which  would  be  placed  together  on  other  grounds  have 
similar  sinus  characters,  but  there  are  so  many  exceptions  to  this  that  no  rule 
can  be  said  to  be  established. 

In  this  group,  as  in  the  gastropods,  singular  as  it  may  appear,  the  char- 
acters of  the  external  sculpture  seem  to  be  among  the  most  permanent  features 
in  an  evolutionary  series  from  the  Eocene  to  recent  times.  All  of  the  groups 
approach  each  other  closely,  through  peripheral  species,  in  this  as  in  other 
features. 

A  careful  examination  of  the  hinges  of  a  large  number  of  species  in- 
dicates that  the  lateral  laminae  are  prone  to  become  obsolete  in  all  the  forms 
where  they  are  not  actively  functional.  The  right  anterior  lateral  when  adja- 
cent to  the  cardinals  is  invariably  functional,  which  may  account  for  its 
exceptional  constancy.  In  species  where  a  lateral  is  represented  only  by  an 
almost  microscopic  ridge  or  pustule  it  becomes  difficult  to  decide  on  its  diag- 
nostic use.  One  cannot  say  the  species  has  no  laterals,  although  they  are  obso- 
lete, and  it  sometimes  happens  that  species,  closely  alhed  by  other  characters, 
differ  in  the  state  of  the  laminse,  so  that  if  these  organs  were  functional  the 
discrepancy  is  such  as  ordinarily  would  be  taken  to  be  of  sectional  or  sub- 
generic  value. 

In  my  diagnoses  of  groups  I  have  described  as  carefully  as  I  could  the 
characters  of  the  type  species,  but  it  will  frequently  happen  that  the  forms 
which  it  seems  necessary  to  associate  with  the  type  do  not  correspond  in  all 
minor  details  with  the  diagnosis.  I  cannot  bring  myself  to  think  that  a  named 
subdivision  for  each  of  these  fluctuations  would  correspond  to  any  important 
series  of  facts  or  be  of  real  service  to  students;  indeed,  I  have  found  the 
multiplication  of  ill-defined  and  insufficiently  compared  subgenera,  sections, 
etc.,  in  much  of  the  later  literature  a  real  impediment  to  study. 

Realizing  the  difficulties,  and  that  I  can  hardly  hope  to  surmount  all  of 
them  to  the  satisfaction  of  everybody,  I  have  tried  at  least  to  make  my  state- 
ments correspond  with  what  I  have  seen  in  the  specimens,  and  have  not 
troubled  myself  overmuch  as  to  whether  this  agreed  with  antecedent  literature 
or  not;  except  that,  when  I  found  a  disagreement,  I  have  taken  the  pre- 
caution to  review  my  work  at  intervals  and  again  compare  with  the  specimens. 
If  any  reader  feels  disposed  to  criticise  the  result,  my  only  request  is  that 
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before  formulating  his  dissent  he  should  carefully  investigate,  not  manuals  and 
text-books,  but  a  good  series  of  correctly  identified  specimens. 

I  may  add  that  while  certain  Tellinas  have  all  their  lateral  laminae  nearly 
or  quite  obsolete,  they  do  not  thereby  become  Macomas.  Macoiiia  seems  to 
be  a  very  natural  group  in  which  there  never  were  any  laterals  developed, 
and  not  one  which  has  possessed  and  suljsequently  lost  them. 

Genus  TELLINA  (Linn6)  Lamarck. 

<  Tellina  Linne,   Syst.  Nat.,  ed.  x..  p.  674,   1758;    ed.  xii.,  p.   1116,   1767;    Gmelin.   Syst. 

Xat..  p.  3228,  1792;   Cuvier,  Tabl.  elem.,  p.  426,  1798. 
TcUina  Lamarck,  Prodrome,  p.  84,  1799;    Tellina  virgata  L. ;    Syst.  An.  s.  Vert.,  p.  124, 
1801  ;   T.  radiata  L. 

<  Aiigulus  Muhlfeldt,  Mag.  d.  Ges.  Naturf.  freunde  zii  Berlin,  v.,  p.  47,  1811;    T.  lanceo- 

tata  L.  and  T.  virgata  L. 

>  Tcllinella  "  Gray,  1852,"  Morch,  Yoldi  Cat.,  ii.,  p.  13,  1853 ;   H.  and  A.  Adams,  Gen.  Rec. 

Moll.,  ii.,  p.  394,  1856;    Stoliczka,  Cret.  Pel.  India,  p.  116,  1871. 

>  Musculus  Morch,  Yoldi  Cat.,  ii.,  p.  13,  1853 ;   not  Raf.,  1818. 

>  Liotellina  Fischer,  Man.  de  Conchy!.,  p.  1147,  1887;   T.  radiata  L. 

y  Feronaoderma  Morch,  Yoldi  Cat.,  ii.,  p.  12,  1853;  not  of  Poli.  1795;   T.  polita  Poli. 
Eiitcllina  Fischer,  Man.  de  Conchyl.,  p.  1147.  1887. 

y-  Arcopagia  Leach,  in   Brown,   111.   Conch.   Gt.   Brit.,   p.   ii.,   pi.   16,  fig.  8,    1827;    TcUina 
crassa  Mont. 

>  Cydippe  Leach,  Moll.  Gt.  Brit.,  p.  314,  1852;    Tellina  crassa  Mont. 

>  Omala  Schumacher,  Essai,  p.  128,  1877;    Tellina  hyalina  Gmelin. 

y- Homala  Agassiz,  Nomenclator,  Index,  p.  744,  1848;    Morch,  Cat.  Yoldi,  ii.,  p.  11,  1853; 
Tellina  triangularis  Dillwyn. 

>  Phylloda  Schumacher,  Essai,  p.  148,  1817:    Tellina  foliacca  Linne. 

>  Tellinides  Lamarck,  An.  s.  Vert.,  v.,  p.  535,  1818;    Tellina  timorensis  Lam. 

>  Etiryteltina  Fischer,  Man.  de  Conchy!.,  p.  1147,  1887;    T.  punieca  Born. 

>  Homalina  Stoliczka,  Cret.  Pelec.  India,  p.  118,  1871 ;   Tellina  triangularis  Dillwyn;  Coss- 

mann.  Cat.  Illustr.  Eoc.  Paris,  p.  74,  1886. 
,;•  Quadrans   Bertin,    Nouv.    Arch,    du    Miis.,   2me    Ser..    i..   pp.   229,    266,    1878;     Tellina 
gargadia  Linne. 

>  Peronaa  Stoliczka,   Cret.   Pelec.   India,   p.    119.    1871  ;    Tellina  planata    (Linne)    Poli; 

not  Peronaa  Poli,  1791,  =  Psammotella  Lamarck. 
'>  Palaomoera  Stoliczka,  Cret.  Pelec.  India,  p.  116,  1870;    Tellina  strigata  Goldfuss. 

>  Fabulina  Gray,  Brit.  Moll,  and  Brach.,  p.  40,  1851 ;    Tellina  fabula  Gron. 

>  Moera  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  396.  1856   (=  Donacilta  Gray,  1851 ; 

not  of  Lam.,   1812,  or  Philippi,  1836)  ;    not  Moera  Leach,  Crust.,   1815. 
fLinearia  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  iv.,  p.  279,  i860;   L.  metastriata  Conr. 
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>  Mocrclla  Fischer.  Man.  Conehyl..  p.  1147.  1887;    T.  domicina  Linne. 

>  7/o;;m/a  Fischer,  Man.  Conchyl..  p.  1148.   1887;    T.  hyalina  Gniel.   (=  0)«a/(i  Schuni.)  ; 

not  Homala  Morch,  1853. 
^  Pseudarcopagia  Berlin,  Nouv.  .\rch.  <iu  Mus.,  Paris.  2me   Ser..  i..  pp.  229,  264.   1878; 

Tcllina  decussata  Lamarck. 
fLiothyris  Conrad  in  Kerr,  Geol.  Rep.  N.  Car.,  App.,  p.  9,  1873,  not  of  Douville,  1880. 
^  Donacilla  Gray.  List  Biit.  An.,  Moll.,  p.  39,  1851;    Tellina  donacina  Linne;    not  Dona- 

cilla  (Lam.)   Philippi,  1836. 

>  Maera  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  i.,  inde.x.  p.  .xxvii.,  1856;    not  Macro  Leach, 

Crust..   1813. 

>  Elliptotcllina   Cossmann.   Cat.   Illustr.   Eoc.   Paris,  p.  58.   1886.     Type  Tcllina  tcllinclla 

Lamarck. 
'^  Macaliopsis  Cossmann,  Cat.  Illustr.  Eoc.  Paris,  p.  63,  1886;    Tellina  Barrandei  Desh. 

>  Cyclotcllina  Cossmann,  Cat.  Illustr.  Eoc.  Paris,  p.  67,  1886 ;    Tellina  lunulata  Lamarck. 

>  Arcopagiopsis  Cossmann,  Cat.  Illustr.  Eoc.  Paris,  p.  69,  1886;    Tellina  pustula  Deshayes. 
^  Oiidardia   Monterosato,    Nom.    Conch.    Medit.,   p.    22.    1884;     T.    comprcssa   Brocchi ; 

Cossmann,  Cat.  111.,  p.  75,  1886. 

>  Telliiuila  Auct.,  Bucquoy,  Dautz.  et  Dollf.  Moll.  Mar.  Roussillon,  ii.,  p.  654,  1898.   Type 

Tcllina  fahula  Gronovius. 

In  discussing  the  synonymy  of  this  genus  it  is  first  of  all  necessary  to 
eliminate  from  consideration  the  authors  who  were  not  consistently  Linnean 
in  their  nomenclature,  such  as  Chemnitz,  who  was  frankly  polynomial,  and 
Poll,  who  organized  for  himself  a  unique  quadrinomial  system  in  which  the 
shell  and  animal  had  each  a  separate  generic  and  specific  name.  Thus 
simplified,  the  genus  Tellina  of  Linne  is  recognizable  as  obviously  hetero- 
geneous according  to  modern  ideas.  The  first  author  to  name  a  type  for  it 
was  Lamarck  in  1799.  The  species  selected  by  him  was  T.  virgata  Linne. 
The  first  author  to  subdivide  the  genus  was  Megerle  von  Miihlfeldt.  in  181 1, 
who  divided  the  Linnean  Tellens  into  two  groups,  one  containing  all  the 
elongated  and  rostrate  species,  and  the  other  the  suborbicular  species.  His 
genus  Angulus,  proposed  for  the  former  group,  is  thus  synonymous  with 
the  group  indicated  as  typical  Tellina  by  Lamarck.  Megerle's  first  species 
was  a  peculiar  compressed  and  acute  form.  T.  lanceolata.  for  which,  with  its 
allies,  his  name  has  been  retained  in  an  amended  and  restricted  sense.  In 
181 7  Schumacher  proposed  Oinala.  Phylloda,  and  Gastrana  for  peculiar  forms 
of  Tellina,  and  Lamarck  proposed  Tellinides  in  the  following  year  for  a  form 
with  a  single  adjacent  lateral  which  he  took  for  a  third  cardinal  tooth.  Leach 
followed  with  Arcopagia  and  Maconia,  and  subsequent  authors  have  proposed 
numerous  subdivisions,  chieflv  on  characters  of  very  small  physiological  im- 
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portance.  A  favorite  basis  has  been  the  coalescence  of  the  siphonal  retractor 
scars  with  the  basal  part  of  the  pallia!  impression.  Such  characters,  con- 
venient for  sections  when  constant,  in  a  genus  containing  numerous  species, 
should  not  be  taken  too  seriously ;  as  the  moving  of  the  ventral  part  of  the 
retractile  apparatus  a  fraction  of  an  inch  with  respect  to  the  points  of  attach- 
ment of  the  pallial  margins  is  surely  not  of  much  weight.  A  matter  which 
has  greatly  added  to  the  difficulty  of  clearing  up  the  synonymy  is  the  reckless 
manner  in  which  authors  who  in  other  respects  have  done  excellent  work 
have  disregarded  all  rules  of  nomenclature  and  have  altered,  consolidated, 
and  proposed  new  names  with  apparently  no  consideration  of  the  mischief 
they  were  doing  or  the  difficulties  created  for  other  workers  by  such  conduct. 

The  hinge  of  TcUina  in  the  broad  sense,  when  developed  to  the  fullest  ex- 
tent, comprises  on  eafch  valve  an  anterior  and  posterior  lateral  and  two  cardinals, 
of  which  one  is  grooved  or  bifid  on  its  distal  edge.  When  the  valves  are  closed 
the  two  bifid  teeth  are  central  and  the  simple  teeth  are  respectively  anterior 
and  posterior  to  them.  Normally  the  teeth  of  the  right  valve  close  in  in 
advance  of  the  teeth  of  the  left  valve,  and  in  the  obsolescence  of  the  laterals 
those  of  the  left  valve  disappear  first.  The  simple  cardinal  of  the  left  valve 
is  often  very  close  to  and  hardly  distinguishable  from  the  anterior  part  of 
the  nymphal  callosity,  and,  owing  to  its  fragility,  is  often  broken  off  at  the 
base,  leaving  hardly  a  trace,  from  which  circumstances  proceed  the  erroneous 
diagnoses  so  common  in  the  literatare  which  ascribe  a  single  left  cardinal  to 
sundry  species  or  groups  of  Tellinas.  Xo  Tellina  is  without  two  cardinal 
teeth  in  each  valve  and  at  least  one  (anterior)  lateral  tooth  in  the  right  valve, 
unless  it  has  been  deprived  of  these  parts  by  erosion,  fracture,  senility,  or  ab- 
normal growth. 

It  occasionally  happens  that  the  hinge  of  an  individual  will  be  reversed 
with  respect  to  the  valves  of  normal  specimens,  but  I  have  found  no  species 
in  which  the  hinge  is  habitually  reversed.  The  laterals  are  stated  by  Bernard 
to  appear  independently  of  and  later  than  the  cardinals,  and  in  those  species 
where  the  laterals  are  distant  from  the  cardinals  they  do  not  develop  from 
the  shank  of  a  r^-shaped  nepionic  tooth,  as  do  the  laterals  of  many  Teleodont 
bivalves.  I  am  inclined  to  believe,  however,  that  the  so-called  "  adjacent" 
laterals  may  arise  in  the  above-mentioned  manner,  as  they  often  appear  to 
retain  some  connection  with  the  anterior  cardinal,  and,  in  fact,  have  been 
described  by  several  authors  as  cardinals.  In  the  subgenus  Omala  the  adjacent 
lateral  is  so  close  to  the  cardinals  and  so  like  them  that  it  is  not  surprising 
that  it  has  been  taken  to  belong  to  the  cardinal  series. 
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The  distant  laterals,  as  in  Cordium  and  Lucina,  arise  independently  and 
later.  They  are  often  not  functional  and  naturally  become  obscure  and  some- 
times obsolete.  It  is  often  difficult  to  say  whether  the  projecting  callosity  at 
the  distal  end  of  a  nymph  should  be  regarded  as  a  lateral  or  not,  and  it  often 
happens  in  inequivalve  species  that  the  functions  of  a  lateral  lamina  are  per- 
formed b)'  an  evenly  callous  projecting  portion  of  the  valve  margin,  not 
differentiated  into  a  recognizable  lamina.  I  have  regarded  such  hinge  margins 
as  not  constituting  laminae  in  making  up  my  formulae.  It  often  happens  that 
the  non-functional  larninae  are  reduced  to  very  small  dimensions  only  visible 
on  close  study  and  easily  overlooked,  whence  such  cases  arise  as  in  the  genus 
Metis,  of  which  some  species  still  retain  (as  in  .1/.  alta  Conr. )  a  minute  obsolete 
lateral  under  the  nymph,  while  others  {M.  iitterstriata  Say)  have  entirely  lost 
it.  I  have  not  found  in  the  literature  a  single  case  where  the  diagnostic  char- 
acters given  for  the  various  groups  are  unifomily  correct  in  describing 
the  hinges.  The  teeth  are  subject  to  dift'erences  correlated  with  age.  To 
obtain  an  accurate  idea  of  the  cardinals  it  is  often  necessary  to  examine  speci- 
mens in  the  adolescent  stages,  as  the  teeth  become  in  some  cases  crude  and 
irregular  in  adults,  besides  suffering  from  erosion.  The  bifid  teeth  are  not,  as 
Xoetling  has  apparently  assumed,  due  to  the  coalescence  of  two  originally 
distinct  lamellae,  but  the  accretions  to  the  teeth,  being  deposited  by  distinct 
proliferations  of  the  dorsal  mantle-border,  are  naturally  less  profuse  along 
the  line  where  two  adjacent  proliferations  meet  each  other,  and  a  groove  re- 
sults. The  lateral  laminae,  on  the  other  hand,  are  usually  better  developed  in 
the  older  individuals  and  sometimes  wanting  in  the  young. 

The  ligament  varies  from  extremely  long  and  narrow,  as  in  Phylloda,  to 
short  and  high,  as  in  some  species  of  Angulus.  The  nymphs  are  usually  larger 
and  more  prominent  in  thin  shells  with  short  ligaments;  subcircular  species 
always  have  a  short  ligament.  The  resilium  is  usually  enclosed  in  the  hemi- 
cylindric  ligament.  In  some  forms,  however,  as  Metis  and  Tellidora,  the 
resilium  is  much  shorter  than  the  ligament  and  evinces  a  tendency  to  become 
internal,  as  in  the  Semelidce.  In  such  instances  it  is  notably  thicker,  espe- 
cially towards  the  beaks.  There  is  in  a  few  forms,  like  Macalia,  a  tendency 
towards  an  amphidetic  area,  and  over  this  is  frequently  concentrated  a  certam 
amount  of  dark  periostracum,  presenting  an  appearance  as  if  the  ligament 
proper  extended  in  front  of  the  beaks.  Mr.  E.  A.  Smith  called  attention  to 
this  in  his  report  on  the  Challenger  Pclecypoda.  instancing  T.  donacina  as  an 
example.  I  have  not,  however,  been  able  to  satisfy  myself  in  any  instance 
that  any  portion  of  the  true  ligament  extends  forward  of  the  beaks  in  Tellma, 
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except  in  cases  where  erosion  has  set  up  a  diseased  condition,  nor  that  the 
resiHiim  has  become  separated  from  the  hgament  to  form  an  internal  and 
distinct  bond  between  the  valves,  as  in  Scincle  or  Abra. 

The  valves  of  many  species,  especially  compressed  and  thin  forms,  are 
often  strengthened  by  a  deposit  of  shell-material  in  radial  lines,  which  gen- 
erally pass  from  the  beaks  towards  the  margin  behind  the  anterior  adductor 
scars,  and  less  frequently  in  front  of  the  posterior  scars.  In  the  cases  I  have 
noted  of  the  latter  kind  there  is  a  tendency  to  form  two  adjacent  small  rays 
(as  in  T.  fabula  Gronovius),  while  the  anterior  radii  are  usually  single  and 
stronger  {T.  comfrcssa  Brocchi).  The  radii  are  sometimes  well  defined  (as 
in  the  species  last  mentioned),  but  quite  frequently  they  have  only  one  well- 
defined  margin.  All  stages  intermediate  may  be  observed  in  a  large  collection 
of  species. 

The  posterior  adductor  scars  in  Tcllina  are  generally  rounded,  the  anterior 
ones  longer  and  narrower.  The  scar  of  the  mantle  attachment  is  usually 
parallel  to  the  margin  of  the  valves.  The  scar  of  the  sinus  or  impression  of 
the  siphonal  retractors  is  quite  variable.  In  some  species  the  sinus  is  quite 
free,  ventrally,  from  the  pallial  line;  in  the  majority  the  two  are  more  or 
less  coalescent,  and  in  still  others  the  dorsal  portion  of  the  line  extends  from 
one  adductor  scar  to  the  other.  These  may  have  the  ventral  portion  absolutely 
coalescent  with  the  pallial  line  throughout,  as  in  StrigiUa  (siiiccra.  TTanl.), 
or  from  the  adductor  scar  the  siphonal  line  may  run  downward  and  back- 
ward, enclosing  a  small  triangular  space  between  the  pallial  and  siphonal  lines 
and  the  scar  of  the  anterior  adductor.  Still  another  state  occurs  in  which  the 
sinus  may  not  reach  forward,  even  near  to  the  adductor,  but  from  the  latter 
to  the  anterior  part  of  the  bight  of  the  sinus  a  line  of  attachment  extends  (as 
in  T.  scobinata  L.).  leaving  a  distinct  scar.  This  is  probably  connected  with 
some  reinforcement  of  the  retractor  muscles  of  the  siphons.  It  is  not  common 
to  all  the  species  of  Arcopagia,  does  not  occur  in  T.  crassa,  for  instance, 
which  is  much  the  same  shape  as  T.  scobinata,  nor  is  it  confined  to  rounded 
species,  since  the  elongated  T.  Antoni  Phil,  exhibits  it.  I  have  called  this 
a  case  where  the  sinus  is  "  linked"  to  the  adductor. 

I  have  not  fotmd  the  details  of  the  disposition  of  the  scar  of  the  sinus 
very  constantly  correlated  with  the  other  characters  of  the  shell,  and  in  the 
Macomas  a  notable  amount  of  variation  may  occur  within  the  species.  As  I 
have  elsewhere  observed,  its  physiological  importance  cannot  be  very  great 
and  caution  should  be  used  in  basing  systematic  subdivisions  on  this  character 
alone. 
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The  exterior  sculpture  of  the  Telliiias  is  emphatically  concentric.  Though 
fine  radial  sculpture  often  exists,  it  does  not,  except  in  the  section  Pseud- 
arcopagia,  rival  the  concentric  sculpture  in  strength.  There  is  no  known 
species  with  only  radial  sculpture.  Oblique  or  angular  sculpture  is  rare.  The 
posterior  end  of  the  shell  is  usually  flexed  to  the  right  and  exhibits  one  or 
more  folds  of  greater  or  less  prominence.  Occasional  marked  inequality  of 
the  valves  is  observable,  and  the  culmination  of  the  surface  sculjjture  as  it 
passes  over  the  ridges  which  radiate  from  the  beaks  towards  the  end  of  the 
valves  sometimes  results  in  elegant  lamelliform  prominences. 

The  characteristics  of  the  soft  parts  have  been  already  mentioned  (p.  553), 
the  foot  is  sometimes  (PsaiiDnaconia)  modified  to  serve  as  a  stilt  or  anchor, 
much  as  in  Yoldia,  and  the  siphonal  tubes  are  long  and  naked.  The  supposi- 
tion of  Fischer,  that  in  Macoiiia  the  branchial  siphon  is  much  shorter  than 
the  anal  one,  is  incorrect.  Deshayes  has  indeed  figured  a  species  with  this 
character  (which  was  perhaps  due  to  mutilation),  but  the  common  typical 
RIacomas  do  not  show  any  such  feature ;  in  them,  as  in  most  bivalves,  the 
anal  siphon  is  shorter.  If  we  symbolize  the  left  valve  by  l,  the  right  by  r,  the 
laterals  by  1,  the  simple  cardinals  by  i,  the  bifid  cardinals  by  yi,  the  resilium 
by  c,  and  indicate  distance  from  or  adjacency  to  the  cardinals  by  the  signs  — 
and  +  respectively,  the  normal  formula  for  the  hinge  of  a  fully  developed 
Tcllina  will  be  jr'~"^~j,  the  ciphers  standing  for  the  gaps  into  which  the 
teeth  enter  when  the  valves  are  closed.  In  the  subgenus  Angiilits,  which  has 
a  single  adjacent  lateral  in  the  right  valve,  possibly  of  different  origin  from 
the  distant  laterals  of  tyjiical  Tcllina.  the  formula  will  be  ^^  '"|°  —^ .  the  right 
hand  end  of  the  formula  in  all  cases  corresponding  to  the  anterior  end  of 
the  hinge.     I  insert  the  symbol  for  the  resilium  only  when  it  is  subinternal. 

The  following  subdivisions  are  recognizable  in  the  genus  Tellina: 

A.   Jl'ith  tzi'o  lateral  laiiiiiicc  in  each  vahe,  those  iti  the  left  vak'C  akvays  less 

strong. 
Subgenus  Tcllina  (Lam.)  s.  s.     Type  T.  zirgata  Linne. 

\'alves  sculptured  externally,  the  concentric  sculpture  stronger;  somewhat 
compressed,  ovate  trigonal,  subequivalve,  with  a  more  or  less  distinct  ridge 
from  the  beaks  towards  the  lower  posterior  angle :  subequilateral,  porcellanous, 
often  elegantly  colored,  the  periostracum  hardly  visible;  the  umbonal  radii 
internally  inconspicuous  or  absent,  the  shell  margin  entire,  the  siphonal  sinus 
more  or  less  coalescent  below  with  the  pallial  line. 
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Angulus  ]Megerle,  1811,  TcUinclla  ''Gray"  !M6rch,  1852,  and  Eutellina 
Fischer,  1887,  are  synonymous.  The  group  is  a  denizen  of  the  warmer  seas. 
The  following  groups  may  for  convenience  be  regarded  as  of  sectional  rank : 

Section   LioteUina   Fischer,    1887    {Musculns   Morch,    1853,   non   Rafi- 
nesque.  1818).     Type  T.  radiata  Linne. 
Valves  externally  smooth,  elongated,  and  convex,  the  left  lateral  laminae 
feeble  or  obsolete.     Tropical. 

Section  Macaliopsis  Cossmann,  1886.  Type  T.  Barrandci  Desh.  of  the 
Parisian  Eocene. 
Shell  resembling  Tellina  proper,  but  usually  smaller,  more  compressed, 
and  not  brightly  painted,  most  of  the  species  being  nearly  white,  with  no  color 
pattern,  but  only  a  delicate  suffusion,  when  colored  at  all ;  hinge  and  sinus 
as  in  Tel  I  ilia;  external  sculpture  concentric,  frequently  sharp  and  with  a  fine 
radial  striation.  Eocene  to  recent  seas,  especially  of  the  warm  temperate 
region. 

This  group  presents  little  in  the  way  of  salient  diagnostic  characters, 
but  is  a  very  natural  one,  ancient  geologically  and  widespread.  Species 
with  rounded  form  and  obsolete  fold  form  the  section  Arcopagiopsis  Coss- 
mann. 

Section  A  re  o  pa  gel  I  a  Meek,    1871.     Type  A.   mactroides   Meek,   Upper 
Cretaceous  of  Dakota. 
This  form  has  the  form  and  sculpture  of  Moerclla,  and  the  sinus  of  Arco- 
pagia. 

Section  Herouvalia  Cossmann,  1892.  Type  H.  seuiitcxta  Coss:nann. 
Parisian  Eocene. 
Shell  small,  subequilateral,  moderately  convex,  with  a  posterior  trunca- 
tion but  no  fold;  hinge  as  in  TeUiiia;  sinus  squarish  in  front,  partly  confluent 
below ;  the  nymphs  short  and  the  bifid  cardinals  rather  long  and  thin ;  the 
lunule  and  escutcheon  very  narrow,  well  marked,  and  deeply  impressed ;  the 
external  sculpture  is  mainly  concentric  with  rays  towards  the  ends  which 
reticulate  the  former. 

This  little  shell  is  very  close  to  Linearia.  a  subgenus  of  Tellinidcc  described 
by  Conrad  from  the  Upper  Cretaceous  in  1875.  The  type  of  Linearia  exter- 
nally resembles  Semele  cancellata,  the  hinge  has  a  well-marked  nymph,  and 
its  chief  peculiarity  is  in  the  lengthening  of  the  bifid  cardinals.  The  present 
section  differs  by  its  greater  convexity,  more  marked  posterior  truncation,  and 
shorter  cardinals.     Herouvalia  is  also  very  close  to  Elliptotcllina,  which  has 
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less  developed  laterals  and  an  evenly  ronnded  posterior  end.  I  may  add  that 
Liothyris  Conrad  (not  Douville),  described  as  a  subgenus  of  Liiiearia,  is  quite 
distinct,  and  its  connection  with  any  of  the  Tellinidce  is  very  doubtful. 

B.   With  two  lateral  lainiiur  in  the  right  zuihw,  one  or  both  of  those  of  the  left 

zvlre  absent  or  obsolete. 
Subgenus  EUiptotellina  Cossmann,  1886.    Type  Tellina  tellinclla  Lamarck. 

Shell  small,  subequilateral,  convex,  with  the  extremities  rounded,  the  pos- 
terior not  compressed  or  folded ;  hinge  with  a  moderate  nymph  and  ligament, 
two  laterals  in  the  right  valve,  none  in  the  left ;  sinus  free,  short,  rising 
obliquely  from  the  pallial  line;  external  sculpture  concentric  with  a  tendency 
to  reticulation  near  the  ends  by  radii  from  the  umbones.  Lower  Eocene  of 
Paris  to  recent  fauna. 

This  remarkable  little  shell  resembles  an  Ervilia  externally,  and  is  quite 
destitute  of  some  of  the  most  characteristic  features  of  Tellina,  to  which  it 
is  linked  by  Herouvalia,  which  has  a  more  fully  developed  hinge  and  posterior 
truncation.  Recent  species  occur  in  the  warm  temperate  waters  of  both  coasts 
of  North  America. 
Subgenus  Pseudarcopagia  Bertin,  1878.     Type  Tellina  dccussata  Lamarck. 

Shell  subequilateral,  moderately  convex  or  somewhat  compressed ;  the 
extremities  rounded,  with  no  flexure :  hinge  with  two  right  but  no  left  laterals ; 
valves  rounded  or  ovate ;  sinus  high,  partly  confluent  below :  external  sculp- 
ture reticulate.     Tropical,  especially  Austral  seas. 

These  forms  make  a  strong  contrast  with  the  other  Tellinas,  owing  to  their 
conspicuously  reticulate  sculpture,  in  which  the  radial  element  is  not  markedly 
feebler  than  the  concentric  and  may  be  even  stronger.  Such  species  as  T. 
pretiosa  Deshayes  recall  Conrad's  Lincaria,  from  which  they  differ  in  their 
normal  cardinals. 

Subgenus  Arcopagia   (Leach),   1827   {+ Cydippe  Leach,   1852),   1827.     Type 
Tellina  crassa  Pennant. 

Shell  large,  solid,  rounded,  moderately  convex,  the  flexure  obsolete:  pos- 
terior left  lateral  absent,  and  the  anterior  obsolete,  other  teeth  normal;  sinus 
free,  ascending  obliquely ;  internal  radii  thick  and  strong  but  ill  defined ; 
sculpture  concentric,  usually  smoothish  or  not  sharply  lamellate,  sometimes 
reduced  to  incremental  lines.     Warm,  temperate,  and  tropical  seas. 

The  chief  feature  of  this  group  is  the  free  sinus,  but  this  in  species  other- 
wise closelv  allied  becomes  more  or  less  confluent. 
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Section  Cyclotellina  Cossmann,  1886.    Type  Tellina  hmulata  Deshayes. 

Shell  with  the  shape  and  sculpture  of  Arcopagia,  the  anterior  left  lateral 
sometimes  present  (as  in  the  type),  the  sinus  more  or  less  confluent  below, 
anterior  and  posterior  radii  more  or  less  developed.  Lower  Parisian  Eocene 
to  recent  in  the  warmer  seas. 

This  group  may  perhaps  be  extended  to  include  most  of  the  large  rotund 
species  which  have  erroneously  been  referred  to  Arcopagia,  such  as  T.  faiista, 
remies,  and  discus,  which  have  a  partially  confluent  sinus,  often  linked  to 
the  anterior  adductor  scar  by  a  linear  scar,  but  in  other  respects  agreeing 
with  Arcopagia.  Arcopagiopsis  Cossmann  has  the  fully  developed  hinge  of 
Tellina  and  sharp  sculpture,  allying  it  more  closely  to  the  section  Macaliopsis, 
from  which  it  can  hardly  be  separated. 

Section  Merisca  Dall,  1900. 

This  group  comprises  more  or  less  trigonal,  usually  rather  convex  shells, 
of  small  or  moderate  size,  with  lamellose  concentric  sculpture,  and  often  fine 
radial  striae  in  the  interspaces;  there  is  a  narrow  but  sharp  posterior  flexure; 
the  laterals  of  the  right  valve  are  strongly  developed,  but  the  left  valve  is 
without  lateral  teeth,  its  margin  fitting  above  the  laterals  of  the  opposite 
valve;  the  pallial  sinus  is  ample,  frequently  wholly  confluent  below,  and 
always  largely  confluent,  the  dorsal  portion  often  represented  only  by  a  line 
connecting  the  adductors. 

These  shells  are  related  to  Macaliopsis.  from  which  they  differ  h\  the 
absence  of  lateral  teeth  in  the  left  valve ;  to  Mocrella,  from  which  their  sculp- 
ture and  posterior  fold  separate  them:  and  to  Pseudarcopagia,  which  is  not 
rostrate  and  has  no  fold,  while  its  radial  sculpture  is  more  conspicuous.  The 
recent  species  are  usually  jialc,  without  color  markings,  or  white,  and  inhabit 
the  warmer  seas. 

Section  Phyllodiiia  Dall,  lyoo.     Type  Tclli)ia  sqiiaiiiifcra  Deshayes. 

Shell  elongate,  inequivalve,  with  a  shar])  concentric  sculpture  rising  into 
leaflets  along  the  dorsal  border;  fold  consi)iruous ;  hinge  with  well-marked 
right  laterals  and  a  feeble  anterior  left  lateral,  distant  from  the  cardinals ; 
sinus  short,  ascending,  blunt  behind  and  free  below  from  the  pallial  line  as 
in  Arcopagia;   interior  without  thickened  radii.     Oligocene  to  recent. 

This  elegant  shell,  described  from  a  single  specimen  of  unknown  lial)itat. 
has  erroneously  been  referred  to  Chinese  seas,  but  is  now  known  to  be  .Ameri- 
can. Its  characters  recall  Phylloda  and  it  can  hardly  find  a  place  in  other 
sections,  especially  as  it  has  several  fossil  representatives. 
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Section  Eurytellina  Fischer,  1887  {Pcromcodenna  Morch,  1853,  non 
Poli,  1795).  Type  7".  piiiiicca  Born. 
\'alves  compressed,  flexure  obsolete  or  absent,  the  surface  feebly  con- 
centrically sculptured,  a  radial  rib  behind  the  anterior  adductor  scars,  the 
left  posterior  lateral  lamina  obsolete  or  absent,  the  anterior  laterals  adjacent, 
the  pallial  sinus  close  to  or  touching  the  anterior  adductor  scar  and  (in  the 
type)  wholly  coalescent  below  with  the  pallial  line.  Tropical  and  warm 
temperate  seas. 

Section  Scrobiculina  Dall,   1900.     Type  Scrubicularia  viridotincta  Car- 
penter. 
\'alves  thin,  flexuous  behind,  feebly  sculptured ;    hinge  with  the  anterior 
right   lateral   subapproximate,   the   other   laterals   feebly   developed ;    resilium 
short,  deep,  internal  on  the  excavated  hinge-plate ;    radii  feeble  or  absent,  the 
sinus  moderate,  confluent  below. 

Differs  from  Metis  by  its  regular  Tellinoid  shape  and  better  developed 
hinge. 

Section  Quad  runs  Bertin,  1878.     Type  T.  gargadia  Linne. 
Valves  as  in  Eurytellina,  but   bluntly  truncate   behind,   externally   sculp- 
tured  with  oblique  grooving;    sinus  as   in    Eurytellina,  hinge   with   the   left 
laterals  both  obsolete.    Recent  warmer  seas. 

Section  Tellinides  Lamarck,  1818.     Type  T.  iimorensis  Lamarck. 

Shell  compressed,  equivalve,  with  no  flexure  or  sharp  truncation,  a  single 
approximate  anterior  lateral,  no  internal  tliickened  radii,  the  sinus  coalescent 
below,  the  external  sculpture  feeble. 

This  group   was   proposed   with   generic   rank  by   Lamarck  owing  to  his 
misinterpreting  the  adjacent  small  lateral  as  a  third  cardinal  tooth.     It  differs 
from  Quadrans  by  the  absence  of  the  posterior  right  lateral  and  of  the  ex- 
ternal oblique  grooving.     Recent  warm  seas. 
Subgenus  Phylloda  Schumacher,  18 17.     Type  Tellina  faliacea  Linne. 

Shell  large,  compressed,  with  a  very  long  ligament,  the  nepionic  valves 
undulate,  the  adults  delicately,  chiefly  concentrically,  sculptured ;  posterior 
dorsal  margin  convex  and  more  or  less  dentate ;  hinge  with  the  laterals  very 
small  or  obsolete:  a  minute  right  anterior  and  usually  a  feeble  left  anterior 
mav  be  traced  close  to  the  cardinals;  sinus,  more  than  half  free  from  the 
pallial  line  below,  linked  by  a  lineal  scar  to  the  anterior  adductor  scar. 
Tropical. 
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Subgenus  Moerella  Fischer,  1887.  (-{-  Moera  Adams,  1856,  non  Leach,  1815; 
-\- Maera  Adams,  1856,  non  Leach,  1813;  -\-  Donacilla  Gray,  1851,  non 
Lamarck,  1812).     Type  Tellina  donacina  Linne. 

Shell  small,  compressed,  hardly  folded,  acute  behind,  rounded  in  front, 
with  feeble  concentric  sculpture ;  left  laterals  obsolete ;  no  interior  radii ;  the 
sinus  long,  coalescent  with  the  pallial  line  below.     Eocene  to  recent  seas. 

This  little  group  is  close!)'  related  to  the  smaller  forms  of  Angulus,  but 
has  the  laterals  better  developed  and  is  without  internal  radii.  It  forms  the 
transition  from  the  forms  previously  considered  towards  Angulus.  There 
is  a  distinct  posterior  lateral  in  the  right  valve,  and  an  obsolete  anterior  lateral 
may  sometimes  be  detected  in  the  left  valve. 

C.  Hinge  with  a  strong  right  anterior  lateral,  closely  adjacent  to  the  cardinals, 

the  left  laterals  absent,  the  posterior  right  lateral  obsolete. 
Subgenus  Angulus  Megerle  (em.),  1811.  {-\-  Fabulina  Gray,  iS^i,-{-  Tcl- 
linula  (sp.)  auct.).  Type  Tellina  lanccolata  Linne. 
Shells  elongated,  variable  in  size  but  chiefly  small,  compressed,  with  the 
posterior  end  angularly  pointed  and  not  twisted,  the  surface  smooth  or  with 
fine  concentric  sculpture;  nymphs  short  and  prominent,  the  ligament  short; 
hinge  with  a  single  adjacent  lateral  well  developed  in  the  right  valve  an- 
teriorly;  internally  a  thickened  ray  passes  from  the  umbo  just  behind  the 
anterior  adductor  scars  and  one  or  two  narrower  similar  rays  in  front  of  the 
posterior  adductors,  often  stronger  in  the  left  valve,  the  posterior  rays  some- 
times obsolete ;  sinus  largely  or  wholly  coalescent  with  the  pallial  line  below. 
Eocene  to  recent. 

Section  /Ingulus  s.  s.     Surface  smooth  or  finely  concentrically  striated, 

internal   radii   ill  defined. 
Section  Scissula  Dall,  1900.     Surface  with  fine  oblique  grooving,  not  in 
harmony  with  the  incremental  lines.    Type  Tellina  decora  Say. 
These  forms  constitute  a  well-defined  and  ])erfectly  recognizable  grou]). 

Section  Oudardia  Monterosato,  1885.    Type  Tellina  conipressa  Brocchi. 
This  group  diflfers  from  Angulus  s.  s.  only  in  having  the  anterior  radii 
internally,  strong  and  well  defined.     The  type  has  f)blique  external  grooving 
which  is  wanting  in  other  species. 

Section  Peronidia  Dall,  1900  (Pcroncca  Miirch,  1853;  not  Pcronea 
Curtis,  1824,  nor  Peronia  P.lainville,  1824).  Tyi)e  Tellina  albicans 
Gmelin  (nitida  auct.). 
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Shell  without  laterals,  having  the  internal  characters  of  Aiigulus  s.  s. 
and  the  external  appearance  of  Eiirytclliiia.     Tertiary  and  recent. 

Subgenus  Oiiiala  Schumacher,   1817   (+  Homala  Agassiz,  1848,  and  Fischer, 
1887;   non  Morch,  1853).     Type  Tellina  hyalina  Gmelin. 

Shell  niesodesniatiforni.  inequilateral.  coin])resse(l.  with  narrow  and  pro- 
nounced lunule  and  escutcheon.  Anterior  laterals  small  and  approximate, 
posterior  laterals  absent ;  no  internal  radii,  sinus  short,  coalescent  with  the 
pallial  line  below ;  surface  smooth  or  feebly  concentrically  sculptured.  Eocene 
to  recent. 

The  inequilaterality  and  compression  of  these  species  give  them  a  very 
characteristic  look,  but  the  distinctions  are  not  very  important. 

Section    Hoinalina    Stoliczka,    1871     {-\-  Homala    Morch,    1853;     not 
Agassiz,  1848).     Type  TcUina  triangularis  Dillwyn. 

Shell  resembling  Oiiiala,  but  (according  to  the  literature)  without  any 
lateral  teeth.  Recent.  This  species  requires  further  examination  and  may 
prove  to  belong  to  Oiiiala  proper.  It  is  smaller  than  T.  hyalina,  and  the 
laterals  if  present  may  have  been  overlooked.  Stoliczka  separated  this  form 
from  Omala  under  a  mistaken  impression  as  to  the  type  of  that  group,  but 
if  there  is  a  real  difference  the  name  can  be  retained,  as  he  specifies  T.  triangu- 
laris as  the  type  of  Hoinalina.  The  Parisian  Eocene  form.  T.  Lainarckii 
Deshayes,  belongs  to  Oniala  in  the  strict  sense,  at  least  if  one  may  judge  from 
figures  and  descriptions. 

The  following  Eocene  species  have  been  described  from  the  region  imder 
consideration ;  the  sections  under  which  they  would  probably  rank  are  in- 
serted in  parentheses:  T.  (Arcopagia?)  SpilUnani  Dall  =  7".  albaria  Conrad, 
Am.  Journ.  Conch.,  i..  p.  138.  pi.  xi.,  fig.  7,  1865;  not  7".  albaria  Conrad, 
Geology  Wilkes  Expl.  Exp.,  p.  725,  Ajip..  j)!.  18.  fig.  5,  1849.  which  is  prob- 
ably an  Aiigulus.  T.  SpilUnani  is  from  the  Jacksonian  of  MississipiM ;  T. 
(Arcopagia)  alta  Conrad,  1833,  Claibornian,  not  T.  {Metis,  alta  Conrad,  1837; 
T.  (Arcopagia)  cburneopsis  Conrad.  1865,  Jacksonian ;  T.  (Mocrclla)  Grcggi 
Harris,  1896  (+7'.  lignitica  Harris,  1896,  but  not  zirginiaim  Clark.  1895), 
Chickasawan :  Tellina  linifcra  Conrad,  1865,  Jacksonian;  "7'."  uitciis  Lea, 
1833  (=Abra  nilcns  Conrad,  not  T.  nitciis  Gregorio.  which  is  founded  on 
Diplodoiita  ungnlina  in  a  very  young  state),  Claibornian:  T.  (.Mocrclla) 
oralis  1.03.,  1833  (=T.  Lcaiia  Dall.  not  T.  oralis  Sowerby,  1825),  Claibornian: 
T.   (Pcroiiidia?)  papyria  Conrad.  1833   (+  T.  moorcana  Gabb,  1860),  Lower 
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Claibornian;  T.  (Aiigiilus)  plana  Lea,  1833  {-\- Dona.v  plana  Gregorio). 
The  numbers  of  the  figures  of  this  species  and  T.  ovalis,  both  in  text  and  on 
the  plate,  in  Lea's  "  Contributions  to  Geology"  arc  reversed :  Egcria  plana  is 
represented  by  figure  24,  and  E.  ovalis  by  figure  25,  as  clearly  denoted  by  their 
respective  descriptions.  As  there  was  already  a  Tcllina  plana,  d'Orbigny 
changed  this  specific  name  to  subplana  in  1850,  Claibornian;  T.  {Arcopagia) 
Ravcneli  Conrad,  1846  (a  fine  and  typical  Arcopagia,  externally  recalling 
Seiiicle  linosa;  Conrad  refers  to  a  figure  on  Plate  v.,  but  I  have  never  found 
a  copy  of  this  plate,  though  the  description  is  quite  recognizable),  Claibornian; 
Maconia  scandiila  Conrad,  1834,  Claibornian:  T.  {Metis?)  Sillimani  Conrad, 
1846,  Claibornian;  T.  (Anguhis)  subtriangiilaris  Aldrich,  June,  1895  (not  T.. 
^Fj//ja)Hji  Clark),  Chickasawan;  T.  {Arcopagia)  tallicheti  Harris,  1895  (com- 
pare T.  papyria  Conr.),  Claibornian:  T.  (Arcopagia)  Trumani  Harris,  1897, 
Chickasawan ;  T.  {Pcronidia?)  U'illiainsi  Clark,  1895,  Maryland;  and  T. 
(Angulus)  virginiana  Clark,  1895  (not  identical  with  subtriangiilaris  Aldrich), 
Maryland ;  T.  subequalis  Conrad,  1848,  unfigured  and  described  from  a  cast, 
is  unrecognizable.  To  this  list  a  few  species  can  now  be  added  from  the 
collections  of  the  United  States  Geological  Survey. 


Tellina  1  Angulus  I  entaenia  n.  sp. 
Plate  46,  Figure  2, 

Eocene  of  the  Claiborne  sands  at  Claiborne,  Alabama :    Frank  Burns. 

Shell  small,  rather  compressed,  solid,  elongate,  very  inequilateral ;  beaks 
low,  surface  polished,  sculi)ture(l  with  faint,  little  elevated,  somewhat  irregular 
concentric  lines,  which  at  about  the  posterior  third  become  suddenly  stronger 
and  more  prominent,  ami  on  the  posterior  dorsal  slope  become  about  half  as 
numerous,  somewhat  irregular,  and  still  more  elevated ;  hinge  normal,  nymph 
for  the  ligament  short  and  prominent ;  pallial  sinus  short,  rounded  in  front,^ 
reaching  a  little  before  the  middle  of  the  valve  and  below  about  half  con- 
fluent with  the  pallial  line;  a  faint  ray  behind  the  anterior  adductor  scar. 
Lon.  9,  alt.  4.  semidiani.  0.8  mm. 

Nothing  like  this  interesting  little  shell  has  been  described  from  this 
horizon.  Two  left  valves  were  obtained.  The  prominence  of  the  nymph  is 
a  general  characteristic  of  the  subgenus  Angulus,  though  I  note  in  several 
European  publications  this  feature  does  not  appear  to  be  understood,  and 
there  has  been  a  tendency  to  refer  such  forms  to  Psanunobia,  ajiparently  on 
this  character  alone. 
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Tellina  cynoglossa  11.  sp. 
Plate  40,  Figure  27. 

Chickasawan  Eocene  of  Wood's  Bluff,  Alabama ;  Choctaw  Corners  and 
near  Meridian,  Alississippi ;    Burns  and  Johnson. 

Shell  small,  moderately  convex,  subovate,  slightly  incciuilateral,  with  a 
moderate  posterior  fold  :  beaks  little  elevated  ;  surface  polished,  sculptured 
with  numerous  even,  regular  concentric  riblets  with  narrower  interspaces, 
flattish  in  the  middle  of  the  disk,  sharper  and  more  elevated  towards  the  ends 
of  the  valve,  especially  over  the  fold ;  lunule  smooth,  depressed,  long,  and 
narrow:  hinge  normal,  right  laterals  distant,  strong:  left  laterals  obscure; 
pallial  sinus  small,  oblong,  obliquely  ascending,  confluent  for  a  short  distance 
below  with  the  pallial  line:  interior  with  a  few  obscure  radii.  Lon.  16.5, 
alt.  10.5.  diam.  4.8  mm. 

This  species  is  quite  abundant  at  Wood's  Bluff  and  has  very  much  the 
external  characters  of  7".  linifcra  Conrad,  which  is  larger,  more  elongated,  and 
more  pointed  behind. 

The  species  from  the  Pacific  coast  described  at  an  early  date  by  Conrad, 
and  referred  by  him  first  to  the  Miocene  and  later  to  the  Eocene,  will  be 
considered  under  the  head  of  the  Oligocene,  though  it  is  probable  that  some 
of  them  may  be  Miocene.     Most  of  the  types  are  in  the  National  Museum. 

Tellina  (  Moerella  ?  1  Aldrichi  n.  sp. 
Plate  46,  Figure  9. 

Chickasawan  Eocene  of  Lisbon,  .\labama :  Aldrich.  Also  of  Bell's  and 
Gregg's  Landings,  Alabama. 

Shell  large  for  a  Moerella,  elongate,  with  very  straight  dorsal  slopes, 
rounded  in  front,  arcuate  below,  and  bluntly  pointed  behind ;  beaks  incurved, 
pointed,  not  prominent,  posterior  end  hardly  folded ;  surface  smooth,  with  ob- 
solete concentric  undulations  and  rare  radial  striulations ;  lunular  region 
deeply  impressed ;    hinge  normal.     Lon.  20,  alt.  10,  semidiam.  2.5  mm. 

A  single  left  valve,  with  the  interior  inaccessible  except  the  hinge,  was 
sent  by  Aldrich  with  specimens  of  T.  papyria,  from  which  it  differs  by  its 
elongated  slender  form,  smaller  size,  and  less  convex  valves.  Better  speci- 
mens from  Bell's  Landing  show  a  nearly  normal  hinge  with  long,  low  laterals, 
and  an  ovate  pallial  sinus  about  half  confluent  below.  It  is  perhaps  nearest 
to  T.  Greggi  Harris,  but  that  species  seems  to  be  smaller,  more  rounded  behind, 
with  the  pallial  sinus  free  from  the  pallial  line  below. 

Comparatively  few  species  have  been  described  from  the  Oligocene,  though 
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it  is  well  supplied  with  Telliiiidcc.  Gabb  cites  T.  cniicata  Orbigny,  1853  (=  j\Ioc- 
rella  Gouldii  Hanley,  1847,  "ot  Tellina  cuncata  Chemnitz  or  T.  (Macoiua) 
cuneata  Sowerby,  1867),  from  Santo  Domingo,  an  identification  which  needs 
to  be  confirmed;  T.  (Pcronidia:')  dariena  Conrad  {  -\-T.  seiiiilcEvis  Gabb, 
1861)  is  from  the  C)lig'ocene  sandstones  of  the  Isthmus  of  Darien  above  the 
Eocene  shales:  T.  {Enrytcllina?)  serica  Conrad  {-\-T.  eurytenna  Gabb), 
\'icksburgian ;  T.  {Mocrella)  minuta  Gabb,  1873,  Santo  Domingo;  T.  {Ellipto- 
tellina?)  perovata  Conrad,  1848,  Vicksburgian ;  T.  {Moerella)  pectorosa  Con- 
rad, 1848,  Vicksburgian:  Macoiiia  suhlintca  Conrad,  1871,  a  doubtful  species 
from  the  \''icksburgian,  and  T.  (Mocrella)  vicksbiirgcnsis  Conrad.  1848, 
X'icksburgian,  are  all  the  east  American  species  I  have  found  recorded.  From 
the  Pacific  coast  there  are  a  few  species,  poorly  described  and  figured,  but  of 
which  the  types  in  some  cases  exist,  from  the  Astoria  region  in  Oregon,  but  it 
is  uncertain  whether  the  horizon  be  Oligocene  or  Miocene,  the  fauna  of  these 
shales  having  been  but  little  investigated  with  reference  to  their  stratigraphy. 
The  species  are  T.  (Pcronidia?)  cinacerata  Conrad:  T.  (Mocrella?)  ohruia 
Conrad;  T.  (Pcronidia?)  orcgonciisis  Conrad,  and  two  indeterminate  forms, 
7'.  bitruncata  and  siibnasitta  Conrad,  described  in  the  geological  report  of  the 
Wilkes  Exploring  Expedition  in  1849.  None  of  them  appears  to  be  definitely 
identifiable  with  any  recent  species. 

Tellina  chipolana  n.  sp. 
Plate  47,  Figure  6. 

Oligocene  of  the  Chipola  beds  at  Alum  Bluff  and  on  the  Chipola  River, 
Florida ;    Burns. 

Shell  solid,  ovate,  inequilateral,  the  anterior  side  longer,  beaks  low,  pointed; 
anterior  end  rounded,  rather  plump,  jjosterior  end  more  compressed,  rostrate, 
strongly  folded,  dorsal  area  with  two  radial  ridges,  each  with  a  shallow  sulcus 
above  it,  posterior  angle  obliquely  truncate ;  surface  with  obscure,  fine  radial 
striation,  sculptured  with  strong,  low,  sharp,  regular,  elevated,  concentric 
lamellae ;  hinge  normal,  left  laterals  obscure,  lunule  impressed,  narrow,  smooth ; 
interior  with  an  obscure  thickened  ray  behind  the  anterior  adductor  scar ; 
pallial  sinus  low,  ovate,  about  half  confluent  below.  Lon.  38,  alt.  23.  diam. 
II  mm. 

The  left  valve  is  very  sharply  pointed  and  flexed  behind.  This  form  may 
be  regarded  as  a  precursor  of  such  types  as  T.  iiiterrupta  Wood,  of  the  recent 
fauna. 
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Tellina  strophia  ii.  sp. 
Plate  47.  Figure  ii. 

Oligocene  of  the  Chipola  River,  at  Macdonald's  farm,  Calhoun  County, 
Florida ;    Burns. 

Shell  elongate,  subctiiiilateral,  slender,  with  inconspicuous  beaks,  njstrate, 
and  sharply  sculptured,  with  low,  elevated,  close-set  concentric  lainelht.  which 
become  sparser  and  more  prominent  on  the  posterior  part  of  the  shell,  espe- 
cially on  the  rostrum ;  posterior  dorsal  area  with  two  radial  folds  separated 
by  a  shallow  sulcus,  the  upper  fold  obscure;  lunula  very  narrow,  moderately 
impressed :  rostrum  of  the  left  valve  ending  in  a  narrow  sharp  point ;  teeth 
normal,  small ;  in  the  left  valve  obscure :  pallial  sinus  elongate,  two-thirds 
confluent  below,  rounded  behind.  Lon.  2"].  alt.  ii,  diam.  5  mm.,  but  probably 
reaching  a  size  one-third  greater,  judging  by  fragments  collected. 

This  shell  recalls  T.  cumin gil.  though  smaller  and  more  delicate. 

Tellina  segregata  n.  sp. 
Plate  37,  Figures  7.  8. 

Oligocene  of  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida ;   Dall. 

Shell  small,  subovate,  subequilateral,  beaks  low ;  anterior  end  rounded,  base 
evenly  arched,  posterior  end  feebly  rostrate,  obliquely  truncate  with  two  radial 
folds  separated  by  a  sulcus :  lunule  extremely  narrow,  impressed,  smooth,  the 
escutcheon  slightly  larger,  similar  but  represented  only  on  the  left  valve ;  disk 
almost  compressed,  surface  finely  radially  striated,  the  concentric  sculpture  of 
fine,  elevated  threads,  which  on  the  anterior  half  have  a  tendency  to  segregate 
themselves  in  groups  of  four,  separated  by  wider  interspaces ;  near  the  base, 
however,  the  threads  become  crowded ;  as  the  threads  pass  backward  one  after 
another  in  each  group  fails,  and  the  posterior  half  therefore  shows  much 
sparser  threading  and  wider  interspaces,  while  the  persistent  threads  tend  to 
become  lamellose ;  the  interior  of  the  silicified  type  of  this  species  is  inacces- 
sible.   Lon.  17,  alt.  10,  diam.  4  mm. 

This  species  appears  to  belong  to  the  same  group  as  T.  cliipolana,  but  the 
character  of  the  sculpture  is  quite  different. 

Tellina  (  Macaliopsis  ?  1  merula  n.  sp. 
Plate  46,  Figure  4. 
Oligocene  of  the  Tampa  silex  beds  at  Ballast  Point. 

Shell  small,  plump,  subovate,  anterior  end  longer,  evenly  rounded,  base 
convexly    arcuate,    posterior    end    slightly    flexed,    hardly    folded:     obliquely 
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bluntly  pointed ;  beaks  inconspicuous,  lunula  obscure ;  surface  nearly  smooth, 
with  irregular  concentric  striation  at  intervals  and  sparse  elevated  concentric 
threads  or  lamellae,  usually  worn  off,  and  when  present  low  and  delicate ;  hinge 
normal,  in  the  left  valve  feeble :  pallial  sinus  large,  subovate,  largely  confluent 
below.    Lon.  i6,  alt.  12.2,  diam.  8  mm. 

Shell  recalling  T.  tnera  Say  but  of  different  form. 

Tellina  (Macaliopsis)  cloneta  n.  sp. 
Plate  46,  Figure  8. 

Oligocene  of  the  Chipola  River,  Calhoun  County,  Florida. 

Shell  small,  thin,  inequilateral,  anterior  end  longer,  more  convex,  and 
evenly  rounded ;  posterior  end  shorter,  rather  suddenly  pointed,  and  slightly 
fiexed ;  beaks  pointed,  smooth,  prominent ;  lunula  and  escutcheon  obsolete ; 
disk  without  radial  strix,  but  with  very  thin,  regular,  rather  distant  concentric. 
elevated  lamellae,  easily  worn  off,  the  posterior  end  with  an  obsolete  radial 
fold ;  hinge  normal,  pallial  sinus  large,  gibbous,  nearly  reaching  the  anterior 
adductor  scar,  more  than  half  confluent  below.    Lon.  13.5,  alt.  8.5,  diam.  4  mm. 

Much  more  delicate  and  of  a  different  form  from  the  preceding  species. 

Tellina  (Merisca)  sequistriata  Say. 
Tellina   aquistriata   Say,  Journ.   Acad.   Nat.   Sci.   Phila.,   iv.,  p.    145,   pi,   x..  fig.   7,    1824; 

Harris,  Bull.  Am.  Pal.,  i.,  p.  321,  pi.  29,  fig.  7,  1896. 

Oligocene  of  Alum  Bluff,  Calhoun  County,  Florida ;  of  the  Bowden  marl, 
Jamaica ;  Miocene  of  Maryland  and  the  York  River.  Virginia ;  Pliocene  of  the 
Croatan  and  Waccamaw  beds.  North  and  South  Carolina ;  recent,  from  North 
Carolina  to  Brazil,  in  moderate  depths  of  water. 

This  species  is  closely  related  to  the  recent  7".  lintca  Conrad,  1837,  but  when 
adult  is  more  triangular  and  equilateral.  The  fossil  specimens  reach  a  size 
considerably  in  excess  of  any  that  T  have  hitherto  examined  among  recent 
shells.  Between  those  of  equal  size  I  have  not  observed  any  differences  which 
might  serve  as  a  basis  for  even  a  varietal  name,  but  the  differences  of  the  adults, 
above  noted,  probably  render  it  desirable  to  keep  the  two  forms  separate  until 
more  is  known  about  them.  A  single  valve  of  the  recent  ty])c  was  found  in  the 
Caloosahatchia  marl. 

Tellina  (Merisca?)  acrocosmia  n.  sp. 
Plate  46,  Figure  to. 
Oligocene  of  the  Bowden  beds  of  Jamaica,  West  Indies. 
Shell  small,  rounded,  triangular,  with  nearly  central,  inconspicuous  beaks, 
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and  hardly  pointed,  slightly  flexed.  ])Osterior  end,  the  anterior  end  evenly 
roiuided,  base  convexly  arched ;  lunule  obsolete ;  disk  covered  with  a  fine 
radial  threading,  more  or  less  concealed  by  fine,  elevated,  concentric  sharp 
lainellx :  hinge  normal,  teeth  large  and  strong  for  the  size  of  the  shell;  pallial 
sinus  large,  nearly  reaching  the  anterior  adductor  scar,  largely  confluent 
below :  above  rising  above  the  level  of  the  posterior  adductor.  Lon.  7,  alt. 
5.5,  diam.  3  mm. 

This  very  compact  and  sharply  sculptured  little  shell  is  very  distinct  from 
any  of  the  other  local  or  any  American  species. 

Tellina  i  Merisca  ?  1  halidona  n.  sp. 
Plate  38.  Figures  3,  3a. 

Oligocene  of  the  Tampa  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida; 
Dall. 

Shell  small,  solid,  inflated,  very  inequilateral,  elongate  and  rounded  in  front, 
obliquely  subtruncate  in  front ;  beaks  full,  low,  not  conspicuous,  base  convexly 
arcuate ;  lunule  and  escutcheon  obsolete :  surface  smooth  or  with  incremental 
lines,  not  polished:  hinge  normal,  pallial  sinus  high,  short,  mostly  confluent 
below.    Lon.  14.5,  alt.  11.5,  diam.  6.5  nmi. 

This  species  rests  upon  a  single  left  valve  of  which  a  very  perfect  silicious 
pseudomorph  was  collected,  consequently  the  hinge  characters  of  the  right 
valve  are  unknown.  It  seems  highly  probable,  however,  that  it  is  referable  to 
Merisca.  T.  (Macaliopsis)  iiicnila  Dall  is  the  most  similar  species  of  this 
horizon,  but  has  a  better  developed  hinge  and  different  outline. 

Tellina  (Merisca)  sclera  n.  sp. 
Plate  49.  Figure  5. 

Oligocene  of  the  Bowden  marls,  Jamaica,  West  Indies. 

Shell  minute,  short,  plump,  with  low  inflated  beaks,  rounded  in  front  and 
below,  shorter  and  l.)lunt  liehind  ;  slightly  flexed,  not  rostrate,  but  with  an 
obsolete  posterior  radial  sukus  in  the  right  valve;  sculpture  of  elevated 
crowded  concentric  threads,  becoming  alternately  obsolete  towards  the  ends 
of  the  shell  where  the  persistent  threads  are  more  elevated  and  tend  to  become 
lamellose;  hinge  normal,  strong  for  the  size  of  the  shell;  pallial  sinus  short, 
round,  confluent  below.    Lon.  4.2,  alt.  3.2,  diam.  2  mm. 

This  little  shell  is  not  unlike  T.  acrocosmia  Dall,  but  smaller  and  without 
the  strong  radial  sculpture. 
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Tellina  (Merisca)  hjrpolispa  n.  sp. 
Plate  46,  Figure  23. 

Oligocene  of  the  Chipola  horizon  at  Ahim  Bhiff  and  on  the  Chipola  River, 
Calhoun  County,  Florida,  and  of  the  Oak  Grove  sands  at  Oak  Grove,  Santa 
Rosa  County,  Florida. 

Shell  small,  inequivalve,  inequilateral,  plump,  polished,  the  right  valve 
flatter ;  anterior  end  longer,  rounded,  the  posterior  rather  roundly  pointed ; 
base  arcuate,  near  the  posterior  end  a  little  concave;  beaks  small,  pointed; 
posterior  end  obscurely  rayed,  slightly  flexed ;  surface  smooth  or  with  incre- 
mental lines  but  no  radial  sculpture ;  anteriorly  near  the  base  are  usually  a 
few  sparse,  concentric,  elevated  threads  with  irregular  but  wider  interspaces; 
the  posterior  dorsal  area,  contrary  to  the  usual  rule,  is  smooth  and  shows  no 
traces  of  lamellation  ;  hinge  normal,  rather  feeble  ;  a  narrow  impressed  lunule  ; 
interior  with  some  obscure  radii;  pallial  sinus  as  in  Angiiliis.  Lon.  13.5,  alt. 
8.5,  diam.  5  mm. 

This  species  is  on  the  border  line  between  Anguhis,  MocrcUa,  and  Merisca. 
The  right  valve  seems  flatter,  less  arcuate  below,  and  higher  than  the  left  when 
considered  separately. 

Tellina  ( Phyllodina )  lepidota  n.  s\->. 
Plate  46,  Figure  18. 

Shell  nearly  flat,  elongated,  subequilateral ;  beak  small,  low,  pustular ;  ne- 
pionic  shell  distinct,  smooth,  polished ;  profile  of  the  dorsal  slopes  near  the 
beaks  rectilinear ;  anterior  end  rounded,  posterior  subrostrate,  with,  in  the  right 
valve,  a  single  elevated  ray  extending  to  the  posterior  basal  angle  from  the 
umbo ;  an  extremely  narrow  lunule  deeply  impressed  ;  margin  of  dorsal  slopes 
close-set  with  oblique  scales ;  surface  of  the  disk  with  low,  distant,  concentric 
lamellae  with  much  wider,  slightly  excavated  interspaces  showing  microscopic 
concentric  striae ;  interior  showing  the  reflection  of  the  surface  imdulations, 
polished ;  laterals  long  and  slender,  cardinals  very  small ;  pallial  sinus  ob- 
liquely ascending,  narrow,  free.  Lon.  7.5,  alt.  4  mm.,  taken  from  lines  of 
growth  on  fragment  8.5  mm.  long. 

This  fragment  is  from  the  Oligocene  sandstones  above  the  Eocene  shales 
of  Gatun  on  the  line  of  the  Panama  Canal,  and  is  so  remarkable  that  I  have 
thought  it  best  to  include  it,  since  the  species  may  turn  up  at  any  time  in  the 
equivalent  beds  of  the  Antilles  or  the  Gulf  States.  The  figure  does  not  show 
the  scales  with  sufficient  distinctness. 
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Tellina  i  Phyllodina  i  halistrepta  ii.  sp. 
Plate  47,  Figure  17. 

Oligocene  of  the  Bowden  marl  on  the  island  of  Jamaica ;  Henderson  and 
Simpson. 

Shell  compressed,  flattish,  siiheqnilateral,  longer  than  high ;  heak  small,  low, 
resembling  a  pustule  on  the  summit  of  the  broad,  smooth  nepionic  shell ;  surface 
marked  anteriorly  with  rather  close,  low,  elevated,  concentric  threads  with 
about  equal  interspaces;  near  the  posterior  third  of  the  disk  these  threads 
become  less  numerous  by  the  cessation  of  alternate  threads,  making  the  inter- 
spaces wider,  while  the  persistent  threads  become  lamellose ;  in  the  type, 
which  is  a  young  shell,  the  dorsal  margin  is  not  coronate,  but  in  an  adult 
there  are  probably  dorsal  scales  corresponding  to  the  later  lamellae;  hinge 
normal  for  the  section,  pallial  line  obscure.     Lon.  9,  alt.  5.5,  diam.  1.2  mm. 

Although  this  specimen  is  young,  it  is  sufficiently  characteristic  and  dis- 
tinct to  be  recognized,  though  the  adtilt  very  likely  reaches  twice  or  thrice  the 
size  of  the  one  described. 

Tellina  (  Phyllodina )  dodona  Dall. 
Plate  30,  Figure  7. 
Tellina  dodona  Dall.  this  work,  part  iv.,  p.  925,  pi.  30,  fig.  7,  1898. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida ;    Burns. 

Shell  elongate,  rather  rude,  solid,  subequilateral,  inequivalve,  the  right 
valve  flatter;  beaks  low,  compressed,  with  pustular  apex  and  small,  smooth 
nepionic  shell ;  anterior  part  produced  and  rounded,  passing  evenly  into  the 
curve  of  the  base ;  posterior  end  slightly  rostrate,  with  a  straight  dorsal  slope, 
the  end  nearly  vertically  truncate,  the  posterior  basal  angle  in  the  left  valve, 
pointed  and  produced ;  surface  marked  with  rather  irregular  incremental  lines, 
a  conspicuous  sulcus  from  the  umbo  radiating  to  a  point  just  above  the  pos- 
terior basal  angle;  disk  with  a  succession  (up  to  ten)  of  low,  rather  obscure, 
concentric  waves,  obsolete  distally  but  indicated  by  a  sparse  series  of  small 
triangular  foliations  on  the  posterior  dorsal  border,  the  anterior  border  being 
only  obscurely  waved :  lunule  long  and  very  narrow ;  hinge  normal,  pallial 
sinus  short,  free,  obliquely  ascending:  .sculpture  of  the  right  valve  similar  but 
sharper,  more  emphatic,  and  the  foliations  more  conspicuous.  Lon.  34,  alt. 
21,  diam.  6  mm.    Lon.  of  figured  specimen,  16  mm. 

Since  the  young  valve  was  figured,  a  considerably  larger  left  valve  has 
come  to  light,  from  which,  and  from  fragments  of  the  right  valve,  the  above 
description  has  been  drawn. 
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Tellina  (Eurytellina)  sp. 

Oligocene  of  the  Bowden  marl,  Jamaica,  West  Indies. 

Fragments  of  quite  a  distinct  species  of  EurylcUina  were  found  in  the  marl, 
but  I  prefer  to  merely  announce  its  presence  until  material  fit  for  figuring  is 
obtained. 

Tellina  (EuryteUina)  roburina  n.sp. 
Plate  47,  Figure  9. 

Oligocene  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Florida ;    Burns. 

Shell  solid,  subequilateral,  rather  elongate-trigonal,  compressed ;  anterior 
end  evenly  rounded,  posterior  end  pointed  with  a  small  truncation  near  the 
tip ;  beaks  inconspicuous,  pointed ;  lunule  short  and  nearly  linear ;  dorsal  slopes 
nearly  rectilinear;  surface  of  the  disk  polished,  closely,  evenly,  concentrically 
grooved,  sublamellose  on  the  posterior  dorsal  area,  which  exhibits  an  obsolete 
fold  and  slight  flexuosity ;  hinge  as  in  Augidits,  teeth  well  developed ;  valve 
thickened  on  the  inner  margin  of  the  adductor  scars ;  pallial  sinus  elongate, 
low,  squarish  at  the  anterior  end  where  its  distal  angle  nearly  touches  the 
adductor  scar,  wholly  confluent  below.    Lon.  39,  alt.  22.5,  diam.  8  mm. 

This  is  a  fine  species,  a  precursor  of  T.  angiilosa  Gmelin,  T.  nibcsccns 
Hanley,  and  similar  recent  forms. 

Tellina  iMoereUa)  Simpsoni  n.  sp. 
Plate  46.  Figure  12. 

Oligocene  of  the  Bowden  marl  of  Jamaica ;    Henderson  and  Simpson. 

Shell  small,  inflated,  equivalve,  very  inequilateral,  polished ;  anterior  dorsal 
slope  rectilinear,  anterior  end  rounded,  base  convexly  arcuate ;  posterior  end 
very  short  with  a  sudden  constriction,  slightly  flexed,  with  the  extremity 
bluntly  pointed ;  beaks  low,  somewhat  opisthogyrous,  with  a  perceptible  lunule ; 
hinge  normal,  pallial  sinus  extending  nearly  to  the  anterior  adductor  scar, 
mostly  confluent  below.    Lon.  7,  alt.  5,  diam.  4  mm. 

This  form  is  what  Gabb  identified  as  T.  cuucata  d'Orbigny,  but  the  latter 
is  less  inflated  and  less  flexuous  behind.  T.  Simpsoni  sometimes  appears  per- 
fectly smooth,  but  other  specimens  show  incremental  sculpture. 

Tellina  (Moerella)  Hendersoni  n.  sp. 
Plate  46,  Figure  5. 
Oligocene  of  the  Rowden  marl  of  Jamaica ;    Henderson  and  Simpson. 
Shell  small,  moderately  convex,  very  inequilateral;    form  resembling  the 
preceding  species  but  less  inflated,  more  regular,  with  the  posterior  end  not 
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constricted  or  markedly  flexed ;  surface  polished,  with,  except  near  the  beaks, 
fine,  rather  distant,  concentric  threads,  which  on  the  basal  half  of  the  posterior 
end  rise  into  extremely  delicate  low  lamellae;  hinge  normal,  strong;  pallial 
sinus  connecting  the  adductor  scars  and  confluent  below ;  there  is  a  slightly 
impressed  narrow  lunule.    Lon.  7.5,  alt.  5,  diam.  3  mm. 

This  species  differs  in  sculpture,  form  of  the  pallial  sinus,  and  other  details 
from  the  other  allied  forms. 


Tellina  t  Moerella  1  acloneta  n.  sp. 
Plate  46,  Figlre  16. 

Oligocene  beds  of  the  Chipola  River,  Calhoun  County,  Florida ;    Burns. 

Shell  minute,  elongate,  very  inequilateral,  moderately  inflated;  anterior 
end  rounded,  posterior  end  somewhat  produced,  flexed,  the  right  valve  showing 
a  shallow  sulcus  extending  from  the  umbo  to  the  base  behind  the  posterior 
basal  angle;  surface  polished,  smooth  except  for  incremental  lines;  hinge 
normal,  beaks  low,  almost  pustular ;  lunule  present,  slightly  impressed  ;  pallial 
sinus  roLmded,  short,  reaching  two-thirds  of  the  way  from  the  posterior  to  the 
anterior  adductor  scar :  below  mostly  confluent.  Lon.  4.7,  alt.  3.0,  diam. 
1.5  mm. 

This  form  is  near  T.  Siinpsoiii,  hut  is  smaller,  and  when  compared  with 
specimens  of  that  species  of  the  same  size  appears  more  compressed  and  more 
elongated. 

Tellina  ( Angulus  1  pharcida  n.  sp. 
Plate  46,  Figure  7. 

Oligocene  of  Bowden,  Jamaica :    Henderson  and  Simpson. 

Shell  small,  elongate,  very  inequilateral,  moderately  convex ;  anterior  end 
produced,  rounded ;  posterior  end  short,  roundly  pointed,  with  a  slight  flexure ; 
beaks  in  the  posterior  third;  surface  covered  with  extremely  fine  close-set 
grooves ;  sculpture  as  usual  a  little  stronger  near  the  posterior  end ;  beaks 
low,  pointed;  lunule  obsolete;  hinge  normal,  pallial  sinus  obscure  in  the 
polish  of  the  interior  but  probably  normal :  no  thickened  rays.  Lon.  5.5,  alt.  3, 
diam.  1.5  mm. 

This  small  form  recalls  T.  sybaritica  Dall,  which  is  a  larger,  more  solid, 
and  more  flexuous  shell.  It  may  not  be  fully  adult,  but  is  not  the  young  of 
any  of  the  other  species  which  were  obtained  from  the  Bowden  marl  at  the 
same  time. 
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Tellina  (Moerella)  nucinella  n.  sp. 
Plate  46,  Figure  19. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida. 

Shell  minute,  ovate,  equivalve,  very  inequilateral ;  beaks  pointed,  low ;  an- 
terior end  produced,  rounded ;  posterior  end  nuich  shorter,  wider,  and  bluntly 
rounded ;  sculpture  of  uniform,  close-set,  rounded  threads  which  in  the  pos- 
terior third  become  alternately  higher  and  here  cross  minute  close  radial  striae ; 
lunule  and  escutcheon  absent ;  hinge  normal,  strong,  ligament  very  short ; 
pallial  sinus  obliquely  ascending,  rotmded,  short,  free  from  the  pallial  line 
below.    Lon.  3.5,  alt.  2.3,  diam.  i.o  mm. 

A  single  right  valve  of  this  little  species  was  obtained  from  the  marl.  It 
recalls  T.  oralis  Lea  from  the  Claibornian,  but  is  proportionately  shorter. 

Tellina  lAngulus)  pressa  11.  sp. 
Plate  47.  Figure  5. 

Oligocene  marl  of  Bowden,  Jamaica,  and  of  the  Cliipola  River,  Calhoun 
County,  Florida. 

Shell  thin,  compressed,  inequilateral ;  beaks  low,  hardly  interrupting  the 
dorsal  profile,  but  sharp  and  almost  pustular;  ligament  rather  long,  hinge 
delicate  but  normal :  surface  polished,  with  rather  distant,  fine,  concentric 
impressed  lines ;  the  posterior  dorsal  slope  with  sparse,  sharp,  little  elevated 
concentric  lamellae ;  near  the  beaks  the  shell  is  smooth ;  interior  with  a  faint 
anterior  elevated  ray  which  separates  the  adductor  scar  from  the  anterior  part 
of  the  long,  high  pallial  sinus,  which  is  wholly  confluent  below ;  the  interior 
more  or  less  obscurely  radially  striate.     Lon.  12.5,  alt.  7.5,  diam.  2  mm. 

A  thin  and  delicate  species  with  no  observable  flexure  or  ridge  im  the 
posterior  end,  and  whose  especial  characteristic  is  the  high  dorsal  profile  lieliind 
the  beaks. 

Tellina  (  Angulus )  acosmita  n.  sp. 
Plate  46.  Figure  i. 
Oligocene  of  tJie  Chipola  beds,  Chipola  River,  Calhoun  County,   Morida  ; 
Dall  and  liurns. 

Shell  small,  thin,  elongate,  inequilateral,  rounded  in  fmnt,  ])n)duccd  and 
pointed  Ijehind  ;  beaks  small,  pointed,  low:  disk  with  usually  an  ob.scure  con- 
.striction  mesially ;  .surface  polished,  concentrically  feebly  striated,  near  tiic 
margins  with  regularly  spaced  concentric  grooving;    on  the  posterior  dorsal 
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slope  tine,  close,  low  imbrications ;  hinge  delicate,  normal ;  interior  thickened 
ray  anteriorly  not  prominent,  touched  by  the  anterior  end  of  the  high  palHal 
sinus,  which  is  wholly  confluent  below.     Lon.  10.5,  alt.  5,  diam.  2.5  mm. 

The  most  common  of  the  Chipola  Tellimda.  The  yoimg  are  proportionately 
longer  and  perceptibly  flexed  and  rostrate  behind,  characters  which  lose  their 
prominence  in  the  adults.  From  the  following  species  this  is  distinguished 
especially  by  its  rather  sparse  concentric  sculpture,  giving  the  efifect  of  T.  alter- 
nata  Sav  in  miniature. 


Tellina  (Angulus)  agria  n.  sp. 

Pl.me  46,  Figure  ii. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida;    Burns. 

Shell  resembling  the  preceding  species,  but  more  slender  and  evenly  covered 
with  close-set  regular  concentric  threading;  beaks  small,  the  minute  protoconch 
distinct,  giving  a  pustular  effect;  hinge  normal,  interior  normal,  the  thickened 
ray  present  but  ill  defined,  the  pallial  sinus  as  in  T.  acosiiiita.  Lon.  6.7,  alt. 
3.5,  diam.  2  mm. 

By  its  fine  close  striation  this  species  recalls  the  recent  T.  sybaritica  Dall, 
which  is  a  larger,  more  solid,  and  much  more  fiexuous  shell. 


Tellina  (Angulus)  acalypta  n.  sp. 

Plate  47,  Figure  12. 

Oligocene  of  the  Chipola  horizon  at  Alum  Bluff,  Calhoun  County,  antl  in 
Walton  County,  Florida ;  also  in  the  Oak  Grove  sands,  Santa  Rosa  County, 
Florida ;    Burns. 

Shell  small,  polished,  slightly  inequivalve,  inequilateral;  anterior  end 
longer,  rounded,  posterior  end  produced,  attenuated,  obliquely  truncate,  ob- 
tusely pointed  ;  beaks  small,  low,  the  disk  near  them  smooth,  polished ;  surface 
of  the  valve  towards  the  margins  with  fine,  regular,  rather  distant  concentric 
grooves,  the  posterior  dorsal  area  with  fine  concentric  wrinkles  or  smooth,  the 
shell  showing  traces  of  darker  and  lighter  zones  and  obscure  slightly  depressed 
rays ;  valves  moderately  convex,  the  right  slightly  less  so  than  the  left ;  hinge 
normal,  extremely  fine  and  delicate:  interior  poli.shed,  thickened  ray  in  left 
valve  present  but  feeble :  pallial  sinus  high,  long,  reaching  the  ray.  and  wholly 
confluent  below.    Lon.  10.5,  lat.  5.5.  diam.  2.5  mm. 

This  form  is  not  unlike  T.  foUta  Say,  but  is  a  constantly  less  elcvate.l  shell. 
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TeUina  (Scissula)  scitula  n.  sp. 
Plate  47,  Figure  15. 

Oligocene  of  Santo  Domingo  and  of  Bowden,  Jamaica. 

Shell  small,  thin,  elongate-ovate,  polished,  inequilateral ;  rounded  in  front, 
moderately  pointed  behind ;  beaks  low ;  surface  with  fine,  regular,  rather  close 
striae  extending  obliquely  backward  towards  the  base,  with  more  or  less  evi- 
dent microscopic  radial  striulation ;  posterior  dorsal  areas  minutely  concen- 
trically waved  ;  interior  with  no  thickened  rays ;  hinge  normal,  very  delicate ; 
pallial  sinus  long,  high,  normal.    Lon.  8,  alt.  4.2,  diam.  1.5  mm. 

From  the  voung  of  T.  iris  Say  of  the  same  size  it  is  at  once  distinguishable 
by  the  much  finer  and  closer  and  more  oblique  striation  and  the  more  pointed 
posterior  end. 

Tellina  (Scissula)  lampra  n.  sp. 
Plate  46.  Figure  14. 

Oligocene  of  the  Chipola  horizon  at  Alum  Bluff,  and  on  the  Chipola  River, 
Calhoun  County,  Florida. 

Shell  solid,  polished,  moderately  convex,  subequilateral ;  anterior  part 
slightly  longer,  rounded,  posterior  attenuated,  rather  bluntly  pointed ;  beaks 
low,  posterior  dorsal  area  with  delicate  imbricated  sculpture ;  disk  with  fine, 
close,  sharp  striations  descending  obliquely  backward  from  the  anterior  dorsal 
margin  towards  the  base  ;  hinge  normal,  delicate  ;  internal  thickened  rays  in  the 
right  valve,  the  anterior  touched  by  the  anterior  end  of  the  pallial  sinus,  which 
is  wholly  confluent  below.    Lon.  8.6,  alt.  7.3,  diam.  4  mm. 

This  recalls  T.  decora  Say,  which  is  more  inequilateral  and  has  a  blunter 
and  differently  shaped  posterior  end.  The  oblique  sculpture  also  is  diflferently 
disposed  and  more  close  set. 

This  completes  the  list  of  species  belonging  to  the  various  subdivisions  of 
the  genus  Tellina  known  from  the  Oligocene  of  North  America  and  the  West 
Indies.  The  Eocene  and  Oligocene  of  middle  America,  judging  by  material  in 
my  possession,  will  eventually  add  very  largely  to  this  number.  Omitting 
those  species  of  doubtful  horizon  from  Oregon  and  California  which  have 
already  been  referred  to,  we  may  now  conveniently  consider  the  Neocene 
species  in  one  list,  not  forgetting  that  some  of  tluiii  which  reach  the  Oligocene 
have  already  been  referred  to.  Tellina  (Enrylcllina)  appressa  Gabb,  1881, 
from  the  Pliocene  of  Costa  Rica,  is  unfigured,  but  is  said  to  resemble  T.  rufcs- 
ceiis  Chemnitz;  T.  (Peronidiaf)  arctata  Conrad,  1843  ("ot  T.  arctata  Conrad. 
Wilkes  Exped.,  1849,  ^rom  Oregon  =  A/nco;;/ a  arctata  Dall),  from  the  Cpper 
Miocene  of  North  Carolina  :    7'.  abnipta  Conrad   ( in  Meek's  Miocene  Check- 
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list.  1864),  from  the  Miocene  of  Oregon,  seems  lo  be  a  mere  list  name,  as  I 
have  been  unable  to  find  any  other  reference  to  it;  T.  (Peronidia)  bodegciisis 
Hinds,  1844  (not  the  same  as  cinacerata  Conrad,  1849,  ^s  suspected  by  Gabb), 
is  abundant  in  the  Pleistocene  of  San  Diego  and  San  Pedro,  California:  the 
specimens  cited  under  this  name  from  lower  horizons  require  further  exam- 
ination:  T.  (Angiiliis)  capillifcra  Conrad,  1866  (+ T.  shilohcnsis  Heilprin, 
1887,  list  name),  Lower  Miocene  of  Shiloh,  New  Jersey;  T.  {Angulus)  de- 
clivis  Conrad,  1834,  Lower  Miocene  of  Shiloh,  New  Jersey,  of  Plum  Point 
and  Jones  Wharf,  Maryland,  of  Petersburg,  Virginia,  Upper  Miocene  of  York 
River  and  Suffolk,  Virginia,  Pliocene  of  Shell  Creek,  Florida,  and  Pleistocene 
of  North  Creek,  Osprey.  Florida:  this  species  is  very  close  to  T.  {Anguhts) 
polita  Say,  of  the  recent  fauna,  but  the  latter  is  a  more  ventricose  shell  and 
the  right  anterior  lateral  is  longer  than  in  the  fossil ;  T.  {Peronidia?)  cgena 
Conrad,  1834,  Miocene  of  James  River,  Virginia;  T.  (Mcrisca)  lintea  Conrad, 
1837  (not  T.  lintea  Conrad,  Vicksburgian,  1848,  which  is  a  Psammobia), 
Upper  Miocene  or  Pliocene  of  New  Berne,  North  Carolina,  a  species  very  near 
T.  (cquistriata  but  larger  and  more  produced  :  T.  (Angulus?)  pcracuta  Conrad, 
1866,  a  somewhat  dubious  species  from  the  Lower  Miocene  marls  of  Cumber- 
land County,  New  Jersey:  T.  (Angulus)'  producta  Conrad,  1840,  Miocene  of 
Plum  Point  and  Blake's  Cliffs,  Maryland,  of  Petersburg,  Mrginia,  and  the 
Pliocene  or  transition  beds  at  the  northern  end  of  the  Dismal  Swamp.  \'ir- 
ginia.  For  other  species  refer  to  the  genus  Macoina  and  the  following  de- 
scriptions. 

Tellina  (Eurytellina)  alternata  Say. 
Icllina  alternata  Say.  Journ.  .\cad.  Xat.  Sci.  Phila..  iv..  p.  275.  1822;   Tuomey  and  Hohnes, 

Pleioc.  Fos,  S.  Car.,  p.  89,  pi.  22,  fig.  4.   1857:    Conrad.  Proc.  .-^cad.  Nat.  Sci.  Phila. 

for   1862.  p.  573.   1863:    Gabb.   Geol.   St.  Domingo,  p.  248.   1873;    PHoc.   Fos.   Costa 

Rica,  p.  371.  1881. 

Pliocene  of  the  Caloosahatchie  beds,  on  Shell  Creek  and  the  Caloosahatchie 
River,  Florida;  of  South  Carolina  (Haldeman)  ;  of  the  Croatan  beds  and  the 
Neuse  River  below  New  Berne,  North  Carolina;  Pleistocene  of  Simmons 
Bluff,  South  Carolina :  and  recent  from  Cape  Hatteras,  North  Carolina,  south 
to  Belize  and  St.  Domingo. 

I  have  not  found  any  satisfactory  evidence  of  the  presence  of  this  species 
in  beds  earlier  than  the  Pliocene,  the  references  to  the  Miocene  being  due  to 
a  confusion  of  Miocene  and  Pliocene  deposits  or  misidentification  with  other 
species.  It  is  certain  at  least  that  the  assertion  that  it  is  found  in  Miocene  beds 
requires  confirmation.     This  species  is  said  by  Dunker  and  Krebs  to  be  syn- 
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onymous  with  Tellina  suhradiata  Schumacher,  but  I  have  been  unable  to  find 
the  place  of  publication  of  Schumacher's  name,  if  it  has  been  published. 

An  allied  species,  T.  (Eurytellina)  rubesceris  Hanley,  now  living  in  West 
Mexican  waters,  occurs  in  the  Pleistocene  of  San  Pedro,  California. 

Tellina  (Eurytellina)  scapha  n.  sp. 

Plate  47,  Figure  16. 

Upper  Miocene  at  Lee's  wharf,  Nansemond  River,  near  Suffolk,  Virginia; 
Burns. 

Shell  thin,  light,  moderately  convex,  inequilateral,  the  anterior  end  longer, 
higher,  evenly  rounded;  the  posterior  end  short,  attenuated,  with  an  obsolete 
fold,  vertically  rounded-truncate;  beaks  low,  lunule  and  escutcheon  obsolete; 
surface  smooth  or  marked  only  with  incremental  lines  a  little  stronger  on  the 
posterior  dorsal  area;  hinge  normal,  hinge-line  thin,  pallial  impressions  obscure, 
the  sinus  probably  falling  short  of  the  anterior  adductor  scar.  Lon.  30,  alt. 
16.5,  diam.  7  mm. 

A  single  left  valve  was  obtained  by  Burns  which  has  the  aspect  of  a  Eury- 
tellina. In  form  it  resembles  Conrad's  dubious  Tellina  arctata,  but  wants  the 
broad  hinge-plate  and  concentric  elevated  lines. 

Tellina  (Merisca)  caloosana  n.  sp. 

Plate  47,  Figure  2. 

Pliocene  marls  of  the  Caloosahatchie  River,  Florida,  near  the  site  of  Fort 
Thompson ;   Dall. 

Shell  small,  plump,  ovate,  slightly  inequivalve,  nearly  equilateral,  slightly 
flexuous  behind,  but  hardly  rostrate,  posterior  dorsal  area  marked  by  a  shallow 
sulcus ;  beaks  pointed,  conspicuous,  a  well-marked  lunular  impression  in  front 
of  and  escutcheon  behind  them;  surface  covered  with  small,  sharp,  regularly 
spaced  elevated  concentric  lamellae ;  upper  part  of  the  pallial  sinus  connecting 
the  adductor  scars,  the  lower  part  wholly  confluent  with  the  pallial  line.  Lon. 
8,  alt.  6,  diam.  3  mm. 

This  little  shell  differs  from  the  young  of  icijuistriata  by  its  inflation ;  from 
T.  iiiartiiiieeiisis  d'Orbigny,  its  nearest  ally,  by  its  more  crowded  surface  lamel- 
lation  and  the  form  of  the  pallial  sinus,  the  latter  in  the  recent  shell  failing 
to  reach  the  anterior  adductor  scar  and  running  for  some  distance,  after  turn- 
ing, nearly  parallel  with  the  pallial  line  below,  before  becoming  confluent  with 
it. 
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With  it  was  found  a  single  valve  which  could  only  be  referred,  after  care- 
ful comparisons,  to  the  recent  T.  incra  Say,  still  abundant  in  the  Antillean 
region,  Bermuda,  and  on  our  southern  coast. 

Tellina  (Merisca)  dinomera  n.  sp. 
Plate  47,  Figure  19. 
Pliocene  marls  of  the  Caloosahatchie  River,  Florida :   Dall. 
Shell  solid,  rotund,  rather  convex,  nearly  equilateral ;    beaks  pointed,  with 
a  small  narrow  lunule  inipressetl  before  them  ;    surface  faintly  concentrically 
striate  with  no  radial   lines,  and  with  numerous,   regularly  spaced,   elevated, 
concentric  lamelU'e :    a  well-marked  radial  fold  borders  the  dorsal  area  below ; 
hinge  normal,  strong,  sinus  gibbous,  not  attaining  the  anterior  adductor  and 
about  half  confluent  below.     Lon.  18,  alt.  15,  diam.  8  mm. 
•    This  differs  from  the  closely  allied  T.  mera  Say,  also  found  in  the  same 
marls,   by  being  much   heavier  and  more   strongly   sculptured   and   with   the 
dorsal   slope  more  abruptly  descending  behind :    T.  promcra  Dall,  also  very 
similar,  has  the  lateral  teeth  nearer  the  cardinals  and  a  larger  and  more  gib- 
boLis  pallial  sinus,  free  from  the  adductors  in  both  valves. 

Tellina  1  Cyclotellina  )  fausta  Donovan. 
Tellina  fausta  Donovan,   Nat.  Hist.   Brit.   Shells,   iii.,  pi.  9<S,    1801  ;    Dillvvyn.   Descr.   Cat. 

Rec.  Shells,  i.,  p.  94,  1817;    Wood,  Gen.  Conch.,  p.  185.  1815;    Pulteney,  Dorset  Cat.. 

p.  29;    Montagu,  Test.  Brit.,  i.,  p.  64,  1803. 
Tellina  remies  Born,  Mu.s.  Test.  Vind..  p.  36,  pi.  2.  fig.  11.  1780;    not  of  Linne,  1768. 
Tellina  laruis  Wood,  Gen.  Conch.,  p.  181,  pi.  37.  fig.  i,  1815. 

A  single  young  valve,  agreeing  perfectly  with  the  young  of  the  recent  shell 
now  inhabiting  the  same  region,  was  found  in  the  Pliocene  marl  of  the  Caloosa- 
hatchie. This  species  was  originally  described  as  British  from  adventitious 
specimens,  but  is  an  inhabitant  of  south  Florida  and  the  Antilles. 

Tellina  iMoerella)  suberis  n.  sp. 
Pl.\te  46,  Figure  25. 
Pliocene  of  the  Caloosahatchie  marls. 

Shell  small,  solid,  inflated,  polished,  very  inequilateral,  produced  and 
rounded  in  front;  short,  distinctly  folded,  and  slightly  flexed  behind;  beaks 
small,  high,  with  a  deeply  impressed  lunule  in  front  of  them;  hinge  normal, 
teeth  strong;  surface  mostly  smooth  or  showing  faint  incremental  lines,  but 
towards  the  basal  margin  and  on  the  posterior  dorsal  area  exhibiting  a  few 
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distant  rather  irregular  elevated  lines ;  interior  with  the  upper  part  of  the 
pallial  sinus  connecting  the  adductors  and  wholly  confluent  in  the  pallial  line 
below.     Lon.  7,  alt.  5,  diani.  3  mm. 

This  little  shell  differs  from  T.  Gotddii  Hanley  by  its  flexuous  posterior 
end  and  less  regular  form.  From  T.  martinicensis  d'Orbigny,  which  is  nearly 
allied,  T.  suberis  differs  by  its  blunter  posterior  end,  less  sculptured  surface, 
and  wholly  confluent  pallial  sinus  below. 

The  species  associated  under  the  name  of  Aiigiiliis  in  our  later  Tertiary 
are  very  puzzling.  There  are  about  as  many  forms  in  the  Miocene  and  Plio- 
cene as  there  are  in  the  recent  fauna  of  the  coast,  and  in  most' cases  it  may  be 
surmised  that  the  recent  forms  are  the  descendants  of  the  fossil  ones.  The 
resemblance  in  many  cases  is  so  close  that  a  hasty  examination  would  result 
in  their  being  united  under  one  name,  as  I  myself  did  when  making  provi- 
sional identification  of  ])art  of  the  material  here  treated.  More  thorough  study 
has  shown  that  a  certain  amount  of  constant  ditiference  separates  a  number 
of  the  older  forms  from  their  recent  representatives,  and  these  have  been 
consequently  regarded  as  distinct  in  the  final  arrangement. 

Tellina  (Angulus)  dupliniana  n.  sp. 
Plate  46,  Figure  17. 

Miocene  of  Wilmington,  of  the  Natural  Well  and  Magnolia,  Duplin 
County,  Xorth  Carolina ;  of  Plum  Point,  Maryland ;  and  of  York  River, 
Virginia ;  Pliocene  of  the  Waccamaw  beds  at  Mrs.  Guion's  marl  pit,  Wacca- 
maw  River,  South  Carolina;    Burns,  Harris,  and  C.  W.  Johnson. 

Shell  small,  solid,  rather  convex,  inequilateral,  dorsal  margins  rectilinear, 
diverging  at  an  angle  of  about  one  hundred  and  eight  degrees,  anterior  end 
longer,  rounded  evenly  into  the  base,  which  is  nearly  parallel  with  the  anterior 
dorsal  margin ;  posterior  end  much  shorter,  pointed,  the  terminal  angle  slightly 
decumbent  and  the  basal  margin  in  front  of  it  slightly  incurved :  beaks  in- 
conspicuous, hinge  normal,  the  right  adjacent  lateral  short  and  the  anterior 
hinge-margin  in  front  of  it  grooved  for  the  edge  of  the  opposite  valve ;  middle 
of  the  disk  smooth,  the  beaks,  posterior  dorsal  area,  and  tlie  portions  of  the 
disk  near  the  basal  margin  more  or  less  concentrically  striated  :  interior  with 
the  pallial  sinus  rising  to  a  small  angle  under  the  umljo,  then  descending  in  a 
somewhat  wavy  line  to  a  point  on  the  pallial  line  considerably  short  of  the 
anterior  adductor  scar ;  in  the  left  valve  the  sinus  is  not  angulated  above  and 
extend^   somewhat   nearer  the  adductor;    the  interior  is  marked   with   some 
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faint  radiations  near  the  adductors,  hut  no  tliickened  ray  appears.     Lon.  12.5, 
ah.  8,  diam.  4  mm. 

There  is  some  httle  difference  in  the  ]iro]M)rtional  lieight  in  different  indi- 
viduals, in  the  amount  of  inflation,  and  in  the  arcuation  of  the  posterior  dorsal 
margin ;  the  posterior  fold,  or  ridge  bounding  the  posterior  dorsal  area,  is 
not  strongly  marked.  Compared  with  T.  tcncUa  \'errill,  this  species  is  a 
heavier  and  higher  shell,  with  the  posterior  end  more  pointed  and  decurvcd. 
The  dorsal  margin  of  the  right  valve  is  not  grooved  in  T.  tenclla,  and  the 
adjacent  lateral  is  longer  than  in  T.  diipUniaiia  of  the  same  size. 

Tellina  1  Angulus  1  umbra  11.  s]i. 
Plate  46,  Figl'ke  1,5. 

Upper  Miocene  of  North  Carolina,  at  Wilmington,  and  in  Duplin  County, 
at  the  Natural  \\'ell,  and  rilagnolia  :  and  of  St.  Mary's,  Maryland ;  Pliocene  of 
the  Waccamaw  district,  South  Carolina,  at  Mrs.  Guion's  marl-pit,  and  of  the 
Caloosahatchie  River,  Florida;    Pleistocene  of  North  Creek,  Osprey,  Florida. 

Shell  small,  soh'd,  markedly  flexuous,  moderately  convex,  inequilateral, 
nearly  equivalve  ;  anterior  end  longer,  rounded  :  posterior  end  shorter,  attenu- 
ated, bluntly  pointed :  beaks  inconspicuous :  whole  surface  covered  with  close- 
set,  regular,  even,  concentric  threads ;  hinge  normal,  right  anterior  lateral 
short  and  stout,  posterior  lateral  small  but  prominent :  pallial  sinus  long, 
slightly  convex  above,  reaching  to  the  anterior  ray  (which  is  obviously  thick- 
ened), nearly  similar  in  both  valves,  and  wholly  confluent  below.  Lon.  12.5, 
alt.  6.5,  diam.  3.5  mm. 

This  species  is  nearest  to  T.  sybaritica  Dall,  but  is  a  larger  and  less  slender 
shell,  with  a  less  angular  posterior  end.  It  is  doubtless  the  ])recursor  of  that 
species. 

Tellina  ( Angulus  i  propetenella  n.  sp. 
Plate  46,  Figure  6. 

Upper  Miocene  of  York  River,  Virginia,  and  Wilmington,  North  Caro- 
lina: Pliocene  of  the  Caloosahatchie  River,  Florida,  and  of  the  Waccamaw 
beds  at  Tilly's  Lake,  South  Carolina. 

Shell  small,  solid,  hardly  convex,  subequivalve,  inequilateral,  with  rather 
high  beaks  at  about  the  posterior  third;  dorsal  slopes  rectilinear;  anterior 
end  rounded,  posterior  bluntly  pointed,  hardly  flexed,  with  the  umbo-basal 
ridge  hardly  marked;  posterior  angle  nearly  basal  with  the  basal  margin 
slightlv  incurved  in  front  of  it ;    surface  with  irregular,  feeble,  concentric  in- 
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cremental  lines ;  hinge  normal,  teeth  small,  hinge-margin  grooved  in  front 
of  and  behind  them ;  pallial  sinus  rather  shorter  than  usual  and  more  arched 
above;    the  internal  ray  feeble.    Lon.  10,  alt.  6.25,  diam.  3  mm. 

This  species  approaches  T.  tenella  Verrill,  but  is  less  arcuate,  blunter  be- 
hind, and  with  the  sculpture  less  sharp,  regular,  and  close.  The  left  valve 
is  usually  a  little  flatter  than  the  right,  and  there  is  a  notable  difference  in 
individuals  in  the  amount  of  arcuation.  just  as  in  7".  tciicUa. 

Tellina  (Angulus)  macilenta  n.  sp. 
Pl.\te  46.  Figure  20. 

Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina. 

Shell  solid,  subtrigonal,  moderately  convex,  equivalve ;  inequilateral ;  an- 
terior end  longer,  rounded,  posterior  roundly  pointed  near  the  base;  beaks 
pointed,  dorsal  margins  slightly  arched ;  surface  polished,  faintly  distantly 
concentrically  striated :  near  the  basal  margin  the  strire  become  regular  and 
more  sharp  and  conspicuous ;  posterior  dorsal  area  nearly  smooth,  posterior 
end  not  folded,  but  slightly  flexed ;  hinge  normal,  adjacent  lateral  short,  strong, 
and  prominent ;  pallial  sinus  somewhat  arched  above,  long,  wholly  confluent 
below :  interior  more  or  less  radially  striate ;  in  the  left  valve  the  thickened 
rays  inside  the  adductor  scars  are  obvious.     Lon.  16.5,  alt.  10.5,  diani.  5.5  mm. 

This  form  is  not  intimately  related  to  any  of  the  recent  species,  and  is 
easily  discriminated  by  its  solid,  subtrigonal  valves,  size,  and  shortness  from 
any  of  the  Miocene  species. 

Tellina  (Angulus)  Sayi  Deshayes. 
Tellina  polita  Say,  Journ.  .^cad.  Nat.  Sci.  Phila..  ii.,  p.  276,  1822;   Am.  Conch.,  pi.  Ixv..  fig. 

2.   1834;    Hanley,   Thes.   Conch.,   i.,  p.  282,  pi.   57,  fig.  60,    1847;     Philippi.   Abb.   und 

Bcschr.,  ii.,  p.  27,  pi.  3,  fig.   10,  1846. 
Angtilus  polita   (sic)   Holmes,   P.-Pl.  Fo.s.  S.  Car.,  p.  45.  pi.  8.  fig.  2,   1858;    H.  and  A. 

Adams,  Gen.  Rec.  Moll.,  ii.,  p.  398,  1856. 
Not  Tellina  polita  Spengler,  Nat.  Selsk.,  iv.,  pt.  2.  p.  107,  No.  38.  1798:    nor  of  Pnltcncy. 

Dorset  Cat.,  p.  29,  1813 ;   nor  of  Sowerby.  Tankervillc  Cat..  .\pp..  p.  iv.,  1825 ;    nor  of 

Poli,  Risso,  Blainville,  etc.,  1795-1825. 
Tellina  Sayi  Desh.,  MS. 

Pliocene  of  the  Caloosahatchie  River,  Florida,  of  South  Carolina,  of  the 
Croatan  beds,  North  Carolina;  Dall  and  Johnson;  recent  from  North  Caro- 
lina to  Yucatan. 

The  well-known  name  of  this  species  must  be  changed,  as  it  had  been  used 
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for  a  TeUina  three  or  four  times  before  Say  so  applied  it.  and  one  of  the  prior 
attempts,  at  least,  was  made  on  a  species  of  Angulus.  The  name  of  Deshayes 
is  suggested  in  one  of  his  manuscripts  in  my  possession. 

TeUina  ( Angulus)  propetenera  n.  sp. 
Plate  47,  Figure  7. 

Pliocene  of  the  Caloosahatchie  River,  Florida :    Dall. 

Shell  moderately  convex,  equivalve,  subequilateral :  beaks  rather  promi- 
nent, anterior  end  rounded,  posterior  dorsal  slope  convex,  the  end  slightly 
decumbent,  the  basal  margin  in  front  of  it  slightly  incurved ;  surface  polished, 
with  concentric  striae  and  somewhat  irregular,  sharp,  elevated  lines,  not 
always  in  harmony  with  the  lines  of  growth,  and  which  become  more  nu- 
merous and  crowded  near  the  basal  margin ;  pallial  sinus  high,  rising  to  an 
angle  above  the  level  of  the  posterior  adductor  scar  in  the  left  valve,  and  then 
descending  to  the  pallial  line  at  the  distal  end  of  the  anterior  thickened  ray, 
and  wholly  confluent  with  the  pallial  line  below ;  hinge  normal,  shell  moder- 
ately thick,  with  some  internal  radial  lines.    Lon.  16,  alt.  10,  diam.  4.5  mm. 

This  shell  is  nearest  T.  tcncra  Say,  but  larger  and  more  solid,  with  a  strong 
thickened  internal  ray,  its  posterior  dorsal  margin  more  arched,  and  the  valves 
more  nearly  equilateral. 

T.  {Angulus)  mcra  Say  and  T.  (Angulus)  tanipacnsis  Conrad  are  also 
found  in  the  Pliocene  marls  of  the  Caloosahatchie  River. 

Tellina  1  Scissula  1  similis  Sowerby. 

Tellina  similis  Sby.,  British  Misc.,  pi.  75.  1806;  Turton.  Conch.  Diet.,  p.  170.  1819;  Han- 
ley.  Thes.  Conch.,  p.  285.  pi.  57.  %  65,  1846:  D'Orbigny,  Moll.  Cubana.  ii..  p.  249. 
1853. 

Tellina  decora  Say,  Journ.  .Acad.  Nat.  Sci.  Phila.,  v.,  p.  219,  1827;  De  Kay,  Zool.  N.  Y.. 
v..  p.  211,  1843:  Hanley.  Thes.  Conch.,  i.,  p.  285.  pl.  56,  fig.  27.  1846  (not  pi.  S9>  fig- 
127.  nor  pl.  66.  fig.  260)  ;    Binney's  Say,  p.  126.  1858. 

Tellina  iris  Philippi  (non  Say),  Abb.  und  Be.schr..  ii..  p.  25.  pl.  iii..  fig.  S.  l845- 

Tellina  iAngulus)  decora  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  397,  1856. 

Pliocene  of  the  Caloosahatchie  River.  Florida.  Dall :  recent  from  Florida 
and  Bermuda,  south  to  Venezuela, 

There  can  be  no  reasonable  doubt  that  Sowerby's  TeUina  similis  was 
founded  upon  a  large  white  specimen  of  Say's  Tellina  decora,  and  the  latter 
name,  familiar  and  appropriate  as  it  is,  will  have  to  be  dropped. 


TRANSACTIONS  OF  WAGNER 
1036 

TERTIARY  FALNA  OF   FLORIDA 


Tellina    Scissula    calliglypta  n.  sp. 
Plate  47.  Figitje  i. 

Pliocene  of  Shell  Creek.  Florida :    Willcox. 

Shell  small,  solid,  subtrigonal.  moderately  convex,  nearly  equilateral,  equi- 
valve:  beaks  high,  dorsal  slopes  rapidly  descending:  anterior  end  rounded, 
posterior  end  slightly  decumbent  and  sharply  pointed,  basal  margin  sinuous; 
rostmm  with  a  feeble  ridge  bordering  the  dorsal  area,  hardly  flexed ;  surface 
polished,  with  faint  incremental  lines,  obliquely,  finely,  closely  grooved  over 
the  entire  disk  from  the  anterior  end  to  the  borders  of  the  posterior  dorsal 
area,  which  shows  only  sharp  concentric  grooving,  most  ob\'ious  in  the  right 
valve ;  pallial  sinus  slightlj-  angular  above,  not  reaching  the  anterior  adductor, 
wholly  confluent  below,  similar  in  both  valves ;  interior  with  a  few  radial 
striae,  the  ray  obsolete.  Lon.  13.5,  alt.  9,  diam.  4.5  mm.,  some  specimens  reach- 
ing a  length  of  18.5  and  a  height  of  11.5  mm. 

This  fine  species  in  combination  of  form  and  sculpture  is  unlike  any  other 
recent  or  fossil  known  from  the  region. 

Tellina  I  Oudardia  1  Buttoni  Dall. 
Plate  47.  Figure  18. 
j^ngulus  modestus  of  .California  collectors,  not  of  Carpenter. 

Angulus?  var.  obtusus  Carpenter.  Suppl.  Rep.  Brit  Assoc,  for  1863,  p.  639,  1864. 
Tellina  {Angulus)  var.  obtusus  Carpenter.  Proc.  Acad.  Nat.  Sci.  Phila..  p.  56,  1865. 
Not  Tellina  oblusa  Sowerby.  Min.  Conch.,  ii..  p.  175.  pi.  179.  fig.  4.  1818. 

Pleistocene  of  San  Diego.  California,  Hemphill  and  Steams :  recent  from 
Lituya  Bay,  Alaska,  south  to  the  Gulf  of  California. 

The  specific  name  of  this  species  being  preoccupied  in  the  genus,  I  propose 
that  above  mentioned  in  honor  of  Mr.  F.  L.  Button,  an  enthusiastic  student 
and  collector  of  Pacific  coast  shells. 

The  species  is  milk  white,  polished,  with  faint  incremental  lines,  subequi- 
valve,  and  slightly  flexed ;  the  pallial  sinus  is  angular  above  and  behind  in 
the  right  valve  and  elongate  oval  in  the  left,  in  both  reaching  to  the  anterior 
ray,  which  is  well  defined  and  strong.  Below  the  sinus  is  wholly  confluent 
with  the  pallial  line;  there  are  two  minor  posterior  rays  in  front  of  the  pos- 
terior adductor.    Lon.  20,  alt.  12,  diam.  3.5  mm. 

The  original  T.  {Angulus)  modesta  Carpenter  is  a  distinct  species,  as  the 
type  in  the  National  Museum  indicates. 

This  concludes  the  list  of  species  belonging  to  the  genus  Tellina  so  far 
known  from  the  Tertiarv  of  the  United  States. 
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Gemis  TELLIDORA  M..rch. 

Tcllidora  Morch.  in  Adams,  Gen.  Rec.  Moll.,  ii..  p.  401.    1856.     Type   T.  Burncli  Brod. 

and  Sby. 
Liu'ma   (sp.)   Recliiz,  Rev.  Cuv..  p.  270,   1842.  Mag.  de  Zool..  pi.  60,  1843. 
Tcllina   (.^p.)   Brod.  and  Shy..  Zool.  Joiirn..  iv..  p.  362.  pi.  ix..  fig.  2.   1830. 

This  fine  genus  is  often  iiuoted  as  of  Morcli,  "  185 1,"  but  Dr.  Mtircli  pul)- 
lished  nothing  in  185 1  and  his  pubhcations  of  1850  and  1853  contain  no  refer- 
ence to  this  genus.  I  have  not  been  able  to  find  any  earlier  citation  of  it  than 
tiiat  given  in  the  "  Genera  of  Recent  Mollusca"'  cited  above,  though  it  is  possible 
the  name  may  have  been  mentioned  by  some  correspondent  of  Morch  in  some 
anterior  publication  which  I  have  not  discovered. 

The  group  is  linked  to  Tcllina  by  such  forms  as  Phyllodina. 

Tellidora  cristata  Recluz. 
Lucina  cristata  Recluz,  Revue  Cuvier.,  p.  270,  1742:    Guerin,  Mag.  de  Zool.,  pi.  60.  1843. 
Tcllina  lunulata   (Holmes  MS.)    .\dams.  Genera  of  Rec.  Moll.,  ii.,  p.  401,   1856. 
Tcllidora  lunulata  H.  and  .\.  .Adams,  Genera  Rec.  Moll.,  ii.,  p.  40!,  1856:    Holmes,  P.-Pl. 

Fos.  S,  Car.,  p.  47.  pi.  ix..  fig.  7,  a-b.  1858. 
Tcllidora  cristata  Dall.  Bull.  37.  U.  S.  Nat.  Mus.,  p.  62.  1889. 

Pliocene  of  the  Caloosahatchie  and  Shell  Creek,  Florida ;  Pleistocene  of 
the  Carolinas :  recent  from  North  Carolina  southward  to  Campeche  and 
Trinidad  Island. 

This  is  closely  related  to  the  T.  Bitrncti.  but  is  less  compressed  and  the 
flatter  valve  is  the  left  one,  while  in  T.  Burncti  it  is  the  right. 

Tellidora  Burneti  Broderiii  and  Sowerby. 
Tcllina  Burncti  Brod.  and  Sby.,  Zool.  Journ..  iv.,  p.  362,  pi.  ix..  fig.  2,   1839:    Cpr.  Maz. 

Cat.,  p.  39,  1857. 
Tcllidora  Burncti  H.   and   .\.   .Adams,   Gen.   Rec.   Moll.,   ii.,  pi.    104,   fig.  3-  P-   40i.   1856; 

Holmes.  P.-Pl.  Fos.  S.  Car.,  p.  48,  pi.  ix.,  fig.  6.  a-b,  1858. 

Pleistocene  of  Lower  California  (Hemphill)  ;  recent  in  the  (iulf  of  Cali- 
fornia and  southward  to  I'anama. 

Carpenter  states,  on  the  authority  of  Woodward,  that  '•  a  species  of  similar 
form  is  found  fossil  in  the  Palaeozoic  rocks,  agreeing  more  with  the  Atlantic 
shell"  (Maz.  Cat.,  p.  39).  but  this  must  refer  to  some  Pelecypod  not  congeneric, 
since  the  oldest  TelUnidcc  do  not  pass  below  the  Lower  Cretaceous,  and  Tclli- 
dora is  not  known  in  anv  beds  older  than  the  Pliocene, 
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Genus  STRIGTT.TiA  Turton. 
Strigilla  Turton,  Dithyra  Brit.,  p.   117.  1822;    TclUna  carnaria  Linne.  non  Pennant. 
Strigella  Gray,  Synops.  Brit.  Mus.,  p.  91.  1842  (err.  typ.  for  Strigilla). 
Strigillina  Stoliczka,  Cret.  Pel.  India,  p.  120,  1870 ;    not  of  Dunker,  1862. 
Limicola  (Leach)  Fischer,  Man.  de  Conchyl.,  p.  1149.  1887;    not  of  Leach,  1852. 
Strigula  Pfeiffer,  Malacozoologische  Blatter  fiir  1861,  vii..  Index;    not  of  Perry,  1811. 

This  genus  is  remarkably  characteristic  and  is  found  with  its  full  de- 
velopment as  early  as  the  Oligoccne.  It  is  divisible  into  three  groups,  one 
typified  by  5.  carnaria,  in  which  the  pallial  sinus  is  discrepant  in  the  two 
valves  above  and  wholly  coalescent  below,  the  U])per  line  uniting  the  adductors, 
the  external  chiselled  sculpture  covering  the  whole  shell ;  a  second  in  which 
the  external  sculpture  is  similar  to  the  preceding  but  the  pallial  sinus  is  alike 
in  the  two  valves  and  falls  short  of  uniting  the  adductor  scars ;  lastly,  a  third 
in  which  the  adductors  are  connected  by  the  pallial  line  in  one  valve  and  the 
sinus  falls  short  in  the  opposite  valve,  externally  the  oblicjue  sculpture  covers 
part  of  the  shell,  while  over  the  rest  it  is  absent  or  the  sciJpture  is  purely 
concentric,  the  boundary  between  the  two  areas  being  sharply  defined  by  a 
radial  line  (S.  senega! ensis)  ;   these  may  be  regarded  as  sections,  viz. : 

1.  Strigilla  s.  s.    Type  S.  carnaria  Linne. 

2.  Roinbcrgia  Dall.    Type  5".  Rombergi  Morch. 

3.  Aerctica  Dall.    Type  5".  scnegalensis  Hanley. 

The  fossils  so  far  as  yet  known  belong  to  the  typical  section.  The  oblique 
external  sculpture,  which  is  the  most  marked  characteristic  of  this  genus,  is 
in  the  commoner  forms  convexly  waved  near  the  anterior  third  of  the  disk, 
and  this  region  often  has  the  sculpture  obsolete  or  even  absent  in  individual 
specimens ;  the  posterior  dorsal  slope  usually  has  the  sculpture  in  chevron, 
the  lines  sometimes  more  or  less  broken  up.  and  the  scul])ture  of  this  part 
of  the  shell,  as  any  one  may  convince  himself  by  examining  large  series  of 
specimens,  has  not  the  constancy  in  pattern  of  that  on  the  disk  of  the  shell, 
and  therefore  .should  not  be  used  as  a  specific  character  within  narrow  limits. 
Ignorance  of  these  facts  is  responsible  for  a  long  list  of  synonyms  among  the 
recent  species,  especially  on  the  Pacific  coast. 

Strigilla  pisiformis  \.\\m6. 
Tellina  pisiformis  Linne,  Syst.  Natura',  cd.  x..  p.  677.   1758:    Hanley,  Thcs.  Conch.,  Tel- 
Una,  p.  261,  pi.  Ivi.,  fig.  30,  1847. 
Cardium  discors  Montagu,  Test.  Brit.,  p.  84,  1803. 
Strigilla  pisiformis  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  399.  1856- 
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Oligocene  of  Bowdcn,  Jamaica.  Heiulersoii  and  Simpson:  Pliocene  of 
Trinidad,  Gupp\' ;  Pleistocene  of  the  Antillean  region  generally,  and  recent 
throughout  the  West  Indies  and  as  far  north  as  Cape  Hatteras. 

Guppy  cites  6".  carnaria  L.  from  the  Bowden  beds,  but  his  specimens  and 
all  the  specimens  I  have  seen  from  the  Bowden  marl  are  identical,  so  far  as 
I  can  judge,  with  the  present  species. 

Strigilla  flexuosa  Say. 
Tcllina    flexuosa    Say,   Journ.    .\cad.    Xat.    Sci.    Phila.,    ii..   p.   303.    1822:     Hanley,    Thes. 

Conch.,  p.  261.  pi.  hi.,  figs.  28.  2g.   1847;    Holmes,  P.-Pl.  Fos.  S.  Car.,  p.  44,  pi.  vii., 

fig.  14,   1858. 
Tellina  mirabilis  Philippi,  .Krch.  fiir  Xaturg.,  1841,  i.,  p.  260. 
Strigilla  Aexnosa  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  399,  1856. 
Strigilla  caroliiiensis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  573. 

Oligocene  of  the  lower  bed  at  Alum  Bluff,  Florida ;  Miocene  of  the  Natu- 
ral Well  and  at  Magnolia,  Duplin  County,  North  Carolina ;  Pliocene  of  the 
Caloosahatchie  and  Shell  Creek,  Florida;  Post-Pliocene  of  North  and  South 
Carolina:  and  recent  from  Cape  Hatteras,  North  Carolina,  southward  to 
Bermuda  and  the  Antilles. 

Holmes's  figure,  cited  above,  is  poor :  the  artist  has  drawn  the  teeth  in  tlie 
reversed  position,  probably  by  inadvertence.  Conrad's  name  is  based  on  the 
figure  in  the  "  Pliocene  Fossils  of  South  Carolina."  pi.  xxii.,  fig.  7,  which  is 
an  excellent  representation  of  the  recent  5".  flexuosa,  though  derived  from  the 
Miocene  of  Peedee  River,  South  Carolina. 

Strigilla  prora  Gabb  (Am.  Journ.  Conch.,  v.,  p.  30,  1870),  from  the  Ter- 
tiary of  Payta,  Peru,  is  not  a  Strigilla.  The  species  described  by  Hanley  under 
the  name  of  I'rora  and  cited  by  Gabb  is  a  EurytcUina. 

Genus  METIS  H.  and  A.  Adams. 

fCapsa  (sp.)  Bruguiere,  Encycl.  Metli..  1..  pi  231,  figs.  I  a-c?  1707  \  species  undeter- 
minable Me  Bory  St.  Vincent,   1827. 

Capsa  Lamarck.  Prodrome  Nouv.  Class.  Coq.,  p.  84,  17991  sole  ex.  Tellina  angulata 
Linne. 

Caspa  Bosc,  Hist.  Nat.  Coq.,  p.  18,  1802  (err.  typ.  for  Cafsa). 

Not  Capsa  Humphrey,  Mus.  Calon.,  p.  59,  May,  1797  (=Cyrcna  Kcraudrcnii  fide 
M6rch):  nor  Capsa  Lamarck,  Systeme  d'un  Nouv.  class.,  p.  126,  1801  (,=  Asaphis 
Modeer,   .793):    nor  Capsa  Lam.,   An.  s.  Vert.,  v.,  553,   1818   i=Iphigenia  Schum., 

1817). 
Tcllina   (sp.)   Bruguiere.  Encycl.  Meth..  ii..  pi.  287,  fig.  3-  1>1-  ^90-  ^g-  '4.  1/97;  LamarcK, 
An.  s.  Vert.,  v.,  pp.  530,  531.   1818. 
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Lutrkola  Cpr..  Suppl.  Rep.  Brit.  As.,  p.  639,  1863 ;  sole  ex.  L.  alta  Conr.  Not  Lutricola 
Blainv..   Man.    IMal.,   i.,   p.   566,    1825    (=  Thracia  +  Scrobicularia  +  Eastonia). 

Metis  H.  and  A.  Adam.s,  Gen.  Rec.  Moll.,  ii.,  p.  399  (sole  ex.  T.  Mcycri  Phil.)  -\- Capsa 
H.  and  A.  Adams,  op.  cit.,  p.  409.  1856:  not  Capsa  Leach,  Moll.  Gt.  Brit.,  p.  298, 
1852.  =  rrjirni/)/.?.-    nor  Tryon,  Cat.  Tell.,  p.  99.  1869,  =  .l/m-a/iu  Adams. 

The  generic  name  Cal<sa  has  been  more  ill  used  than  almost  any  otlier  in 
our  nomenclature.  The  first  use  of  it  probably  was  by  Humphrey  in  May, 
1797,  for  a  fresh-water  shell  from  New  South  Wales  said  to  be  the  J'cniis 
erosa  oi  Solander  in  the  Portland  Catalogue  (No.  3961).  A  manuscript  note 
by  Morch  in  his  copy  of  Humphrey  states  that  this  was  Cyrena  Kcraudrcni, 
but  neither  the  species  nor  the  genus  was  described  in  either  the  Caionne  or 
the  Portland  Catalogue.  The  volume  of  the  plates  of  the  Encyclopedia 
Methodique,  in  which  plate  231  appears,  has  the  date  1797  on  its  title-page, 
and  no  text  appeared  until  1827  owing  to  the  death  of  Bruguiere.  There  are 
no  specific  names  on  the  plates,  only  the  generic  name  above  the  neat-line  of 
the  engraving.  Three  types  are  represented  on  the  plate  labelled  Capsa. 
Figure  i  may  perhaps  be  a  Metis,  but  is  represented  with  an  eiitire  pallial  Hne. 
Figure  2  is  TelUna  Bnigiiicri  Hanley,  1846,  for  which  H.  Adams  in  i860  pro- 
posed the  generic  name  of  Macalia  (not,  as  indicated  by  Fischer,  Man.,  p. 
1 150,  typified  by  Macoina  inqiiinata  Desh.).  Figures  3  and  4  are  species  of 
Asaphis  (Modeer,  1793).  If  Humphrey's  name  is  the  earliest,  it  is  indeter- 
minable and  must  be  dropped  from  nomenclature.  If  Bruguiere  came  first, 
then  the  type  of  Capsa  must  be  either  Tellina  Briiguicri,  which  was  adopted 
by  Tryon  in  1869,  or  the  indeterminable  possible  Metis  at  the  toji  of  the  plate, 
since  the  type  must,  according  to  modern  rules,  be  taken  from  among  those 
species  associated  with  a  generic  name  l)y  its  author  at  the  time  of  its  first 
publication.  Lamarck  named  Tellina  angulata  L.  as  his  sole  example  of  Capsa 
in  the  Prodrome  of  1799.  This  is  a  somewhat  dotibtful  species,  but  probably 
the  shell  Lamarck  had  in  mind  was  T.  Bruguicri  Hanley,*  and  if  so  the  same 
as  Bruguiere's  Figure  2.    The  second  attempt  of  Lamarck  exemplified  Capsa  f 


*  Schumacher  in  1817  (Essai,  p.  130)  applies  the  naine  Capsula  to  Asaphis,  and 
credits  its  authorship  to  Hwass,  who  prepared  the  manuscript  of  the  Museum  Calon- 
nianum. 

t  A  shell  extremely  similar  to  this  figure  2  of  Bruguiere  is  figured  by  Chenuiitz, 
Conch.  Cab.,  vi.,  p.  89,  pi.  9.  figs.  74-75,  under  the  name  of  Tellina  angulata  of  Linne, 
and  it  is  entirely  probable  that  Lamarck  had  this  in  mind,  though  Hanley  has  shown 
that  it  is  probably  not  the  original  T.  angulata  of  Linnc.     This  was  also  Tryon's  opinion. 
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by  Asaphis.  which  is  prior;  and  the  third  by  Iphigcnia.  which  is  not  among 
Bruguiere's  figures  and  cannot  be  accepted.  Bosc,  in  adopting  Lamarck's 
genus  and  type  of  1799,  misspelled  the  name  "  Caspa."  Under  the  circum- 
stances it  is  probably  best  to  assume  that  Hinnphrey  (as  is  entirely  probable) 
preceded  Bruguiere  and  expel  the  term  Capsa  from  accepted  nomenclature. 
H.  and  A.  Adams,  curiously  enough,  proposed  the  name  Metis  for  one  species 
of  the  group  which  they  placed  under  Tcllina  as  a  subgenus,  wiiile  they 
gathered  the  other  species  of  the  same  group  as  a  subgenus  of  Scrobicularia, 
which  they  called  Capsa.  In  1825  Blainville  consolidated  several  older  genera 
into  one,  and  instead  of  utilizing  the  oldest  name  for  this  group,  proposed 
a  new  one,  Lutricola.  in  violation  of  the  rules  of  nomenclature;  and  in  1863 
Carpenter  revived  this  rejected  name  for  the  species  properly  belonging  under 
Metis,  an  inadmissible  proceeding. 

This  group,  extending,  with  its  characteristics  well  developed,  far  back 
into  the  Tertiary,  seems  entitled  to  generic  rank,  on  the  same  grounds  as 
Strigilla,  etc.  The  type  is  Tcllina  Meycri  Dunker  (in  Phil.),  a  recent  species 
from  the  East  Indies. 

Metis  trinitaria  n.  sp. 

Plate  46,  Figure  24. 

Tcllina  biplicata  Guppy,  Proc.  Geol.   Soc,  v.,  22,  p.   588,   1866    (not  of  Conrail)  :   Proc. 

Sci.  Assoc.  Trinidad,  p.   161,   1867.  etc. 
Tcllina   sagrar   Guppy.    Quart.   Journ.    Geol.    Soc.    Lond.,    Nov..    1876.   p.    530:     Dall   and 
Guppy,  Proc.  U.  S.  Nat.  Mus..  .xix..  p.  329,  1896;    not  of  d'Orbigny. 

Oligocene  of  the  West  Indies,  in  the  "  Caroni  series"  of  Trinidad,  and 
near  Santiago  de  Cuba  at  about  two  hundred  and  fifty  feet  elevation  on  the 
line  of  the  ore  railway ;    Guppy  and  King. 

Shell  anteriorlv  elongated  and  dorso-ventrally  attenuated,  the  anterior 
dorsal  slope  rapid,  the  anterior  end  rounded;  the  disk  mesiallv  constricted, 
the  posterior  end  short,  high,  blunt,  strongly  folded ;  beaks  high,  surface 
sculptured  w^ith  numerous  small,  sharp,  slightly  elevated  concentric  lamellae, 
which  are  closer  towards  the  ends  of  the  shell ;  interior  with  the  pallial  sinus 
larger  and  higher  in  the  left  valve,  about  half  confluent  below,  deep  and 
rounded  in  front.     Lou.  52,  alt.  41,  diam.  19  mm.,  but  reaching  twice  this  size. 

The  peculiar  anterior  elongation  and  arcuate  form  of  this  six-cies  distin- 
guish it  clearly  from  the  other  American  sjiecies.  Guppy  erroneously  iden- 
tified it  with  a  Miocene  and  also  with  a  Pleistocene  species,  from  both  of 
which  comparison  shows  it  perfectly  distinct. 
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Metis  chipolana  n.  sp. 
Plate  47,  Figure  21. 

Oligocene  of  the  Qiipola  horizon,  at  Ahmi  Bhiflf  and  the  Chipola  River, 
Florida ;   Burns. 

Shell  small  for  the  genus,  nearly  equilateral,  not  quite  equivalve,  the  left 
valve  slightly  larger,  evenly  rounded  in  front,  pointed  and  attenuated  behind ; 
beaks  low,  lunule  and  escutcheon  deeply  impressed,  narrow ;  posterior  end 
markedly  flexed,  with  an  obvious  fold  or  emargination  of  the  valve  just  above 
the  posterior  basal  angle ;  surface  finely  radially  striate,  with  a  fine  concentric 
lamellation  which  is  more  distinct  towards  the  base  and  over  the  fold;  pallial 
sinus  obliquely  ascending,  free  from  the  pallial  line  below,  as  in  Arcopagia. 
Lon.  44,  alt.  36,  diam.  t6  mm. 

This  species  is  smoother  and  more  regular  than  any  of  the  other  forms 
known  from  America,  and  recalls  M.  Doiubcyi  of  the  Pacific  recent  fauna. 

Metis  biplicata  Conrad. 
Tcllina   bi/'licata  Conrad.  Journ,  Acad.  Nat.   Sci.   Phila.,  vii..   p.   152,   1834;    Fos.   Medial 

Tert.,  p.  36,  pi.  xix.,  fig.  4,  1840;  not  of  Tuomey  and  Holmes,  Giippy,  or  Emmons, 
Metis  biplicata  Conrad,   Proc.  Acad.   Nat.   Sci.   Phila.  for   1862,  p.  573    (in  part),   1863; 

Am.  Journ.   Conch.,  v.,  p.  99.    1869. 

Lower  Miocene  of  Maryland,  on  the  Choptank  River,  the  Patuxcnt,  Plum 
Point,  etc.;    Pliocene  of  the  Caloosahatchie  River,  Florida(?). 

The  Caloosahatchie  specimen  is  quite  imperfect  and  requires  confirmation 
by  better  material,  but  as  far  as  it  goes  it  resembles  this  species  more  than 
any  of  the  others.  ,1/.  bipliciita  has  been  confused  with  several  other  species 
which  are  discriminated  in  this  memoir,  but  which  seem  quite  recognizable. 
The  pallial  siiuis  is  low,  subec|ual  in  the  two  valves,  and  partly  conilucnt  l)elovv. 

Metis  magnoliana  n.  sp. 

Plate  49,  Figure  6. 

Tcllina  biplicata  Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  88,  pi.  xxii.,  fig.  3,   1856; 
Emmons,  Geol.  Rep.  N.  Car.,  p.  296,  fig.  225,  1858;    not  of  Conrad,  1834. 

Upper  Miocene  of  the  Peedee  River,  South  Carolina,  and  of  tlie  Natural 
Well  and  Magnolia,  Duplin  County,  North  Carolina ;   Tuomey  and  Burns. 

Shell  subquadrate,  subequilatcral,  rounded  in  front,  with  the  posterior 
dorsal  area  compressed  and  elevated,  extending  backward  beyond  the  posterior 
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basal  angle  as  a  rounded  winglike  extension  of  the  shell ;  posterior  end  strongly 
folded,  middle  of  the  disk  nearly  smooth  except  for  fine  radial  striae  and 
incremental  lines,  which  towards  the  ends  of  the  shell  arc  reinforced  by 
elevated  concentric  lamellation,  especially  strong  on  the  wing;  beaks  rather 
low :  interior  with  large  adductor  scars,  the  pallial  sinus  low,  not  reaching 
the  anterior  scar,  but  more  than  half  confluent  below ;  lunulc  and  escutcheon 
narrow,  deeply  impressed.     Lon.  71,  alt.  60,  diam.  22  mm. 

This  species  is  readily  recognized  by  its  dorsal  posterior  "  wing,"  which 
none  of  the  other  species  exhibits,  and  which  is  discernible  in  a  young  specimen 
less  than  fifteen  millimetres  long.  It  seems  to  be  characteristic  of  the  Upper 
as  .1/.  biplicata  is  of  the  Lower  Miocene  of  the  Atlantic  coast. 

Metis  iutastriata  Say. 

Tcllina   iutastriata   Say,  Journ.   Acad.   Xat.   Sci.    Phila..   v.,  p.  218.    1827;    De  Kay,   Zool. 

N.  York.  p.  211,   1843;    Binney's  Say.  p.   125.   1858. 
Tcllina  Gritncri  Philippi,  Zeitschr.  fiir  MaL,  ii..  p.  150.   1845. 
Tcllina  inornata  Adams,  Ade  Krebs.  Cat.,  p.   loi,   1864. 
Lutricola  interstriata  DaU,  Bull.  U.  S.  Nat.  Mus.,  No.  27,  P-  62,  1889. 
Tcllina  cfhippium  Gregory.   Quart.  Journ.   Geok   Soc.   Lond.,   Fifth   Ser.,  vol.  li.,  p.  293, 

1895 ;    not  of  Spengler,  1793. 
Tcllina  sagra:  Orbigny,  Paleontologia  Cubana.  pi.  iv.,  figs.  8.  9  (1853  ?)  ;    not  of  Guppy, 

1876. 

Pleistocene  of  the  Antillean  region ;  recent,  from  the  Florida  Keys  and 
Bermuda  west  to  Texas  and  south  to  Guadelupe  in  thirty  fathoms  or  less. 

This  species  was  confounded  by  Holmes  with  Macoma  constricta,  by 
Gregory  with  an  Oriental  species,  and  by  Guppy  with  the  Oligocene  type. 
Say's  original  name  is  probably  a  misprint  for  interstriata,  as  observed  by 
Krebs  and  others.  On  the  plates  of  the  unpublished  Cuban  Paleontology-  of 
Sagra's  "  Natural  History  of  Cuba,"  d'(  )rbigny  has  named  an  internal  cast, 
probably  of  this  species,  Tellina  sagra.  T  know  several  sets  of  these  plates  are 
in  circulation,  and  the  names  have  been  cited  in  the  literature,  but  as  far  as  I 
can  discover  no  text  or  Atlas  were  ever  published  and  the  date  is  very  uncertain, 
though  probably  about  1853. 

The  species  can  be  recognized  by  its  very  sharp  and  narrow  posterior  fold, 
its  obsolete  lunule  and  escutcheon,  its  extremely  strong  flexure,  its  small 
adductor  scars,  and  its  exceptionally  large  and  high  pallial  sinus  more  than 
half  confluent  below.     Lon.  50,  alt.  41,  diam.  21.5  mm. 
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Metis  alta  Conrad. 

Tellina  alta  Conrad.  Journ.  Acad.  Nat.  Sci.  Pliila..  vii.,  p.  258,  1837  (not  Tcllina  alta 
Conrad,  Fos.  Tert.  Form.,  i..  No.  4.  p.  41,  Oct..  1833:    Claibornian). 

Tellina  alta  Hanley,  Thes.  Conch.,  i..  p.  232.  pi.  62,  fig.  200,  1847. 

Scrobicularia  biangulata  Carpenter.   P.  Z.  S.,  1855,  p.  230. 

Lutricola  alta  Cpr.,  Suppl.  Rep.  Brit.  Assoc,  1863,  p.  639 ;  Journ.  de  Conchyl..  xii.,  p. 
133,  1865 :    Cooper,  Geogr.  Cat.,  p.  6,  1867. 

Pleistocene  of  San  Diego  and  San  Pedro,  California.  Recent  from  Santa 
Barbara  south  to  San  Diego. 

This  species  is  close  to  but  distinguishable  from  M.  cxcavata  Sowerby  of 
the  Panamic  fauna.  Both  of  them  are  nearer  the  Upper  Miocene  M.  magno- 
liana  than  they  are  to  the  recent  M.  interstriata  of  the  present  Antillean  fauna. 
Perhaps,  strictly  speaking,  Conrad's  name  should  be  rejected  for  that  of  Car- 
penter, as  he  had  already  described  a  Tcllina  alta  (now  ])Iaccd  in  Arcopagia) 
from  the  Claibornian  Eocene,  but  as  the  two  were  placed  in  separate  genera 
before  attention  was  called  to  this  fact,  T  have  concluded  to  let  the  name  remain. 
This  is  probably  the  largest  species  of  the  genus,  one  valve  from  the  Pleisto- 
cene of  San  Diego  in  the  National  Collection  measures  in  Ion.  no,  alt.  100, 
diam.  (half  that  of  the  pair?)  27  mm. 

Conrad  described  from  the  Pleistocene  of  Santa  I!arbara,  California,  an 
Arcopagia  ttnda  (Pacific  R.  R.  Rep.,  vii.,  p.  192,  pi.  iv.,  figs.  3,  4,  1857)  which 
may  be  referable  to  this  species  but  is  practically  unrecognizable. 

A  Miocene  species  from  Monterey  County,  California,  which  is  jirobably 
distinct  from  M.  alta,  though  luiited  with  the  latter  by  Gabb,  was  described 
by  Conrad  (Pacific  R.  R.  Rep.,  vi.,  pt.  2,  p.  70,  pi.  2,  fig.  6,  1857)  under  the 
name  of  Arcopagia  (=  Metis)  inedialis.  .1/.  Doiiibcyi  Ilanley  (not  Car- 
penter) and  M.  cxcavata  Sowerby  are  recent  species  from  the  west  coast  of 
Middle  America  which  have  not  yet  been  reported  in  a  fossil  state. 

Genus  MACOMA  Leach. 
Macoma    Leach,    .\pp.    ii.,    Ross's    Voy..    p.    Ixii.,    i8iq    (.1/.    tciicra    Leach);     Journ.    de 

Physique,  Ixxxviii.,  p.  465,  1819  (June). 
Limicola  Leach,  Moll.  Gt.  Brit.,  p.  296,   1852;     Tcllina  carnaria    Peiui.   non   Linne ;     not 

Limicola  Koch,  Avcs,  1816;    nor  Fischer,  Man,  Conchyl.,  p.  ii49.  1887. 

>  Macalia  H.  Adams.  P.  Z.  S.,  i860,  p.  369;    Tcllina  Bruguibri  Hanley. 

^-  Tellinunguta  Roenicr,  Conchyl.  Cab.,  ed.  ii.,  Mon.  Tcllina.  p.  268.  1872;  Tcllina 
Brugiiieri  Hanley. 

>  Capsa  Tryon.  Cat.  Tcllinida.  p.  99.  1869;    Tcllina  Bruguicri  Ilanley. 
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Macroma   Gray.   Ann.    Pliil..    xxv..   p.    136,    1825;     P.   Z.    S..    1847.   p.    186;    err.   typ.   for 

Macoma  Leach. 
Psammobia    (sp.)   Tiirton.  Ditliyra  Brit.,  p.  95,   1822;     Tcllina  soliduhi   Mtg. :    Lam.,  An. 

s.  Vert.,  v..  p.  514,  1818;    Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  v.,  219.  1827. 
Psammoica  Gray,  P.  Z.  S.,  1847,  p.  186;    not  Turton,  1822,  nor  Lam. 
Sanguinolaria    (sp.)    Conrad.   .\m.   Mar.   Conch.,   p.  .34.    18,31  ;    Gould,   Inv.   Mass.,   p.  66, 

1841. 
Rcxitlurnis  Conrad,  in  Tryon.  Cat.  Tell.,  p.   104.   1869;    Macoma  sccta  Conrad. 

Shell  without  lateral  teeth,  usually  subtrigonal  and  with  a  marked  posterior 
flexure,  the  surface  feebly  sculptured  concentrically  or  smooth ;  the  siphons 
naked.     Type  M.  tencra  Leach  {=  Tcllina  calcarca  Gmelin). 

Subgenus  Macoma  s.  s.  Shell  subtrigonal,  the  periostracum  cons]Mcuous ; 
usually  colorless,  or,  if  colored,  without  a  color  pattern ;  fle.xure  well  marked ; 
the  pallial  sinus  coalescent  with  the  pallial  line  below  and  often  discrepant  in 
the  two  valves ;    inhabiting  the  cooler  seas  and  especially  boreal  waters. 

Section  Macalia  Adams.  Shell  rounded,  with  a  wide  hinge-plate  and  ex- 
ceptionally large  teeth.     Subtropical. 

Section  Rexitharus  Conrad.  Shell  large,  inequivalve,  with  a  smooth  sur- 
face, a  large  and  strong  deep-set  ligament,  behind  which  the  dorsal  margin  is 
conspicuously  produced  upward. 

Subgenus  Psainniacoma  Dall,  1900.  Valves  equal,  produced  anteriorly, 
bluntly  truncate  and  hardly  flexed  posteriorly,  with  a  smooth  surface  and  in- 
conspicuous periostracum.  Tropical  waters.  Type  Tcllina  Candida  (Lam.) 
Bertin   (=  T.  galathea  Hanley,  Reeve). 

This  group  by  its  elongated  Tagelus-Wke.  form,  its  delicate,  often  radially 
hirsute,  periostracum,  and  its  habitat  in  the  warmer  seas  where  it  replaces 
the  Arctic  type  of  Macoma,  is  easily  separable  from  the  latter.  The  pallial 
sinus  is  usually  about  half  free  instead  of  wholly  coalescent  below,  as  more 
usual  in  typical  Macoma. 

Section  Psammacoma  s.  s.  Type  T.  Candida  Bertin.  Shell  elongate,  liga- 
ment and  resilium  slender  and  wholly  external. 

Section  Psammotreta  Dall,  lyoo. 

Like  Psammacoma  but  shorter,  with  the  resilium  internal,  shorter  than 
and  partly  separated  from  the  ligament.    Type  Macoma  aurora  Hanley. 

This  section  bears  to  Psammacoma  the  same  relation  that  Scrobicultna 
does  to  Angiihis  in  the  genus  Tcllina. 
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Subgenus  Cyiiiatoica  Dall.  rSSg. 

Shell  small,  thin,  concentrically  undulate,  strongly  tlexed  behind  and 
elongated  and  inflated  anteriorly.  Type  TcUina  uiidtdata  Hanley  {-\- occi- 
dentalis  Dall). 

This  very  peculiar  little  type  appears  as  early  as  the  Oligocene  and  has 
persisted  in  the  Antillean  and  ]\Iiddle  American  region  until  the  present  time. 

Macoma  calcarea  Gmelin. 
Tellina  calcarea,  testa  ovata,  etc.,  Chemnitz.  Conch.  Cab.,  vi.,  p.  140,  pi.  13,  fig.  136.  1782. 
Tellina  calcarea  Gmelin,  Sj-st.  Nat.,  vi..  p.  3236,  No.  38,  1792. 
Tellina  lata  Gmelin,  Sj'st.  Nat.,  vi.,  p.  32iy,  No.  48,  1792. 
TcUina  sahulosa  Spengler,  Skrift.  Naturh.  Selsk..  iv.,  p.   114.   1794;    Miirch,  Fort..  Gronl. 

Blod.,   p.    18,    1877. 
Macoma  tencra  Leach,  App.  to  Ross's  Voy..  p.  62,  1819;    Journ.  de  Phys.,  vol.  88,  p.  465, 

1819. 
Tellina   proximo    (Brown    MS.)    Sowerby.    Zool.    Beechey's   Voy.,   p.    154,    pi.   44,   fig.   4, 

1839;    Smith,  Wern.  Mem.,  viii.,  p.   105,  pi.   i,  fig.  21,   1839;    Hanley,   Thes.   Conch., 

Tellina,  p.  313.  pi.  66,  fig,  264  and  pi.  59,  fig.   115,   1847;    Forbes  and  Hanley,  Brit. 

Moll.,  i.,  p.  307.  pi.  21,  fig.  I,  1850;    iv.,  p.  251,  pi.  133,  fig.  3,  1853;    Stimpson,  Shells 

of  N.  Engl.,  p.  21,   1851. 
Tellina  sordida  Couthouy,  Boston  Journ.  Nat.  Hist.,  ii.,  p.  59,  pi.  3,  fig.  11,  1838. 
Saiiguinolaria  sordida  Gould,  Inv.  Ma.i^s.,  p.  67,   1841. 

Pleistocene  of  Scandinavia,  Scotland,  Greenland,  Siberia,  and  Alaska ; 
living  in  the  Arctic  and  boreal  seas  in  two  to  one  hundred  fathoms,  extending 
southward  on  the  Atlantic  coast  to  Long  Island  Sound,  and  on  the  Pacific  to 
the  coast  of  Oregon  and  Northern  Jajian,  in  the  southern  part  of  its  range  only 
in  deep  water. 

The  National  Museum  possesses  specimens  which  appear  to  be  Macomas 
from  the  Eocene  of  Prairie  Creek,  Wilcox  County,  Alabama ;  Caton's  Bluff, 
Conecuh  River,  Alabama;  White  Bluff,  Arkansas,  and  elsewhere,  but  not  in 
satisfactory  condition  for  description.  The  genus  appears  to  be  represented 
also  in  the  Oligocene  sandstone  of  the  Isthmus  of  Panama,  near  (ialun,  by 
M.  (Psammacoma)  dariena  Conrad  ( 1855,  + '/>///);«  sciniUci'is  (iabb,  1861). 
The  Oligocene  and  later  species  will  be  treated  in  the  order  of  their  place  in 
the  genus. 

Macoma?  calhounensis  n.  sp. 
Plate  47,  Figure  10. 

Oligocene  of  the  Chi])oL-i  marl,  Cliii)ola  River  near  Bailey's  Ferry,  Calhoun 
County,  Florida;    Burns. 
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Shell  small,  thin,  moderately  intlated.  ovate  trigonal  with  ]jrominent 
pointed  beaks:  anterior  end  slightly  longer,  rounded,  l)ase  arcuate,  jjosterior 
end  attenuated  with  a  small  tnmeation  at  the  tip;  surface  polished,  with  rather 
distant,  \'ery  delicate,  concentric,  elevated  lines  :  interior  with  the  pallial  sintts 
high,  long,  nearly  reaching  the  anterior  adductor  scar,  wholly  confluent  with 
the  pallial  line  below.     Lon.  10.5,  alt.  6.25,  diam.  3  mm. 

The  single  perfect  specimen  is  a  left  valve  and  has  only  the  cardinal  teeth, 
but  the  margins  on  each  side  of  them  project  in  a  ivay  unusual  in  this  genus, 
yet  the  associated  fragments  include  hinges  of  both  right  and  left  valves  of 
undoubted  Macouia  which  appear  to  be  the  same  as  the  coinplete  valve.  It 
may  be  a  young  shell  of  a  species  which  reaches  a  considerably  larger  size. 

Macoma  irma  n.  sp. 

Pl.\te  46.  Figure  15. 

Oligocene  of  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida;    Dall. 

Shell  ovate,  moderately  convex,  short,  with  a  marked  posterior  flexure, 
nearly  equilateral ;  beaks  not  conspicuous,  anterior  end  broad,  rounded,  ])os- 
terior  attenuated,  bluntly  pointed,  flexed  to  the  right ;  surface  marked  only 
by  rather  rude  incremental  lines;  hinge-plate  strong,  teeth  normal:  pallial 
sinus  obscure  but  apparently  connecting  the  adductor  scars,  and  wholly  con- 
fluent with  the  pallial  line  below.     Lon.  28,  alt.  20,  diam.  10  mm. 

The  specimens  are  rather  poor  pseudomorphs  in  silica,  but  evidently  belong 
to  the  genus  Macuiiia  and  to  a  species  distinct  from  any  of  the  others  listed 
from  this  horizon. 

Macoma  lenis  Conrad. 
Tellimi  Iciiis  Conrad,  Proc.  Acad.  Nat.  Sci.   Phila.,  i.,  p.  306.   184.^;    Fos.  Medial  Tert., 

p.  72.  pi.  41,  fig.  9,  1845. 
Tcllina  kits  Meek,  S.  I.  Miocene  Checklist,  p.  lo,  1864;   err.  typ.  for  leiiis. 

Oligocene  of  the  Oak  Grove  sands,  at  Oak  Grove,  Santa  Rosa  County, 
Florida,  Burns;  Miocene  of  Calvert  Cliff,  Maryland,  Conrad;  of  Jones  Wharf 
and  Plum  Point  Landing,  Maryland  Geological  Survey. 

The  pallial  sinus  is  rather  short  and  wholly  confluent  below.  The  hinge- 
'  teeth  are  very  small  and  feeble,  but  the  ligament  long.  A  strong  thickened 
ray  proceeds  from  the  umbo  radially  behind  the  anterior  adductor  scar,  and 
the  shell  has  the  anterior  end  markedly  shorter  than  the  posterior,  which  is 
not  flexed  and  is  lanceolately  pointed,  giving  the  shell  the  aspect  of  a  Gas- 
tnma.  but  the  surface  sculpture  is  without  radial  striation.     The  presence  of 
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the  species  in  tlie  Oak  CJrove  sands  is  one  of  those  items  which  ilhistratc  the 
transitional  character  of  these  sands  and  their  faunal  modification  bv  the  influx 
of  northern  species  of  a  type  belonging  to  colder  water  than  that  of  the  earlier 
Oligocene  in  Florida. 

Macoma  Conradi  n.  sp. 
Plate  47,  Figure  3. 

Miocene  of  Darlington,  South  Carolina;  of  the  Natural  Well  and  Mag- 
nolia, Duplin  County,  North  Carolina,  and  York  River,  A'irginia ;  Burns 
and  Harris. 

Shell  thin,  inflated,  ovate,  broad  and  rounded  in  front,  rapidlv  attenuated, 
roundly  pointed  and  somewhat  flexuous  behind ;  beaks  low,  pointed,  near  the 
posterior  third ;  surface  smooth  or  marked  only  with  fine  incremental  lines ; 
hinge  normal,  feeble,  teeth  small ;  adductor  scars  large,  pallial  sinus  short, 
rounded,  and  curved  (in  the  right  valve)  well  backward  below  before  coal- 
escing with  the  pallial  line.     Lon.  22,  alt.  14,  diam.  7  mm. 

This  is  a  shorter  and  broader  and  less  flexuous  shell  than  M.  I'iri^iiiiaiia 
Conrad,  some  of  the  varieties  of  which  somewhat  approach  it. 

Macoma  virginiana  Conrad. 
Tellina  lusoria  Conrad,  Fos.  Medial  Ten.,  p.  35,  pi.   19,  fig.  3,   1840 ;    Proc.  Acad.  Nat. 

Sci.  Phila.  for  1863,  p.  573,  1864;    Emmons,  Geol.  N.   Car.,  p.  297,  fig.  2250,   1858; 

Tuomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  89,  pi.  22,  fig.  5,  1858 ;   not  of  Say,  1822. 
Tellina  virginiana  Conrad,  Am.  Journ.  Conch.,  ii.,  p.  76,   1866:    not  of  Clark,  Bull.  141, 

U.  S.  Geol.  Surv.,  p.  76,  pi.  15,  fig.  4,  1897. 

Miocene  of  York  River,  Petersburg,  and  the  Nansemond  River,  near  Suf- 
folk, Virginia  ;  Pliocene  of  the  Caloosahatchie  River,  Florida  ;  of  Mrs.  Guion's 
marl-pit,  Waccamaw  River,  South  Carolina ;  and  the  north  end  of  the  Great 
Dismal  Swamp,  Virginia. 

After  repeated  studies  of  the  subject  I  have  come  to  the  conclusion  that 
Say's  Psammobia  lusoria  was  probably  based  on  a  large  specimen  of  the  shell 
which  he  afterwards  described  under  the  name  of  Tellina  tenia.  From  that 
species  the  present  shell  differs,  as  Conrad  states  it  does  from  lusoria,  by  being 
higher,  more  arcuate  below,  and  less  compressed  and  flexuous  behind ;  it  also 
averages  considerably  larger.  The  pallial  sinus  is  low,  rather  short,  rounded 
in  front,  and  about  half  confluent  with  the  pallial  line  below.  There  is  some 
doubt  as  to  whether  the  shell  figured  by  Emmons  is  the  same,  as  he  speaks 
especially  of  sharp,  elevated  lines  on  the  surface,  which  I  have  not  observed 
on  any  of  the  Virginia  shells. 
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,  Macoma  alumensis  n.  sp. 

Plate  47,  Figure  8. 

Miocene  of  Alum  liluff,  Calhoun  County,  Florida;    Burns. 

Shell  solid,  inequivalve,  inequilateral ;  beaks  incons])icuous.  pointed ;  left 
valve  more  convex  and  flexuous,  right  valve  flatter  and  less  tlexuous :  anterior 
end  longer,  the  dorsal  margin  nearly  parallel  with  the  base  in  the  left  valve, 
the  end  evenly  rounded  into  the  base,  which  towards  the  posterior  end  is  a 
little  sinuated ;  posterior  dorsal  margin  rapidly  descending ;  a  keel  near  it 
rises  above  the  line  of  the  margin  to  the  strongly  flexed  point,  which  is  near 
the  base ;  surface  smooth  except  for  incremental  lines :  right  also  with  a 
strong  keel,  so  that  the  margins  of  the  valves  meet  at  the  bottom  of  a  deep 
sulcus  behind  the  beaks  when  closed ;  hinge-teeth  normal ;  hinge-plate  solid 
and  heavy,  especially  in  the  right  valve ;  pallial  sinus  discrepant  in  the  two 
valves,  but  in  both  low,  rather  short,  rounded  behind,  and  about  half  confluent 
with  the  pallial  line  below.    Lon.  20,  alt.  12,  diam.  8  mm. 

Macoma  Lyelli  Dall. 
Plate  37,  Figures  9,  10.  11. 
'Macoma  Lyelli  Dall,  Am.  Journ.  Sci.,  xlviii.,  p.  298,  Oct.,  1894. 

Miocene  (and  Pliocene?)  of  Gay  Head,  Martha's  Mneyard,  Massachusetts; 
Dall  and  Woodworth. 

This  is  the  shell  alluded  to  by  Sir  Charles  Lyell  in  his  account  of  his  visit  to 
Gay  Head  as  "  a  Telliiia  resembling  T.  biplicata."  It  is  closely  related  to  Ma- 
coma obliqiia  ].  Sowerby,  of  the  English  Crag,  but  is  less  produced  in  front 
and  more  excavated  on  the  posterior  dorsal  margin.  It  occurs  only  in  the  form 
of  very  perfect  internal  casts  in  the  Miocene  clay  of  Gay  Head,  where  it  is 
the  most  abundant  molluscan  fossil.  In  the  sands  unconformably  superposed 
on  the  clays  fragments  supposed  to  belong  to  this  species  were  collected  which 
may  perhaps  be  Pliocene. 

Macoma  tenta  !^ay. 
fPsammobia  hisoria  Say.  Journ,  .^cad.  \at.  Sci.  Phila.,  ii.,  p.  304,   1822;    not  of  Conrad, 

1840. 
Tellina  tenta  Say,  Am.  Conch.,  plate  65,  fig.  3,  1834. 
Macoma  tenta  Dall,  Bull.  37,  U.  S.  Nat.  Mu.s.,  p.  60.  pi.  56.  fig.  ip.  1889. 
Tellina  Soulcyctiana  Recluz,  Journ.  de  Conchyl.,  iii.,  p.  253.  pi.   10,  fig.  5,  5.   1852;    not 

T.  Souleyeli  Hanley,  1844,  P.  Z.  S.,  p.  71. 
Tellina   (Peroncca)  Recluziana  Tryon,  Cat.  Tell.,  p.  98.   1869. 
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Pliocene  marls  of  the  Caloosahatchie  River,  Florida ;  Dall.  Recent  from 
Cape  Cod  southward  to  Rio  Janeiro. 

T.  Souleyetiana  differs  from  the  northern  specimens  of  T.  tcnta  only  by 
the  warmer  flush  of  yellow  or  orange  which  suffuses  the  umbonal  region  of  the 
valves,  and  perhaps  in  having  a  little  smoother  periostracum.  As  these  dif- 
ferences are  obviously  such  as  are  correlated  with  a  more  southern  habitat,  the 
forms  can  hardly  be  separated  specifically.  M.  virginiaua  Conrad  is  their 
Miocene  precursor. 

Macoma  constricta  Bruguiere. 
Solen  constrictiis  Brug.,  Mem.  Soc.  Hist.  Nat.,  i.,  p.  126.  No.  3.  1799. 
Psammobia  cayciincnsis  Lamarck,  An.  s.  Vert.,  v.,  p.  514,  1818. 
Tellina  caycnncnsis  Deshayes.  An.  s.  Vert.,  ed.  ii..  vi.,  p.  177.  1835;    Hanley,  Thes.  Conch., 

p.  312,  pi.  62.  fig.  190.   1846. 
Tellina  constricta  Philippi,  Abb.  und  Beschr.,  i..  p.  9,  pi.  r,  fig.  5,  1843. 
Tellina  lateralis  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  v.,  p.  218.  1827. 
Tellina  cayennensis  Holmes,  P.-Pl.  Fos.  S.  Car.,  p.  47,  pi.  8,  fig.  4,  1859. 
Macoma  constricta  Dall,  Bull.  U.  S.  Nat.  Mus.,  No.  t,7,  P-  60,  1889. 

Pliocene  of  the  Caloosahatchie  River,  Florida,  Dall ;  Pleistocene  of  South 
Carolina,  Holmes ;    recent  from  the  coast  of  New  Jersey  south  to  Brazil. 

This  species  appears  to  be  rare  in  the  Pliocene,  as  only  a  single  valve  was 
obtained,  but  it  is  unmistakably  conspecific  with  the  recent  shell. 

~  Macoma  laxa  n.  sp. 

Pl.kte  47,  Figure  14. 

Pliocene  marl  of  the  Caloosahatchie  River,  Florida :    Dall. 

Shell  thin,  nearly  equilateral,  elongate,  moderately  convex,  with  incon- 
spicuous beaks ;  anterior  end  a  little  longer,  higher,  and  rounded,  posterior 
attenuated,  compressed,  pointed ;  not  obviously  flexuous ;  surface  sculptured 
only  with  rather  rude,  somewhat  irregular  incremental  lines ;  posterior  termina- 
tion near  the  base,  posterior  dorsal  margin  moderately  arched;  hinge  normal, 
with  minute  feeble  teeth ;  pallial  sinus  discrepant  in  the  two  valves,  elongate 
but  not  quite  reaching  the  anterior  adductor,  in  the  right  valve  slightly  an- 
gular above  under  the  umbo,  in  the  left  valve  only  slightly  sinuous  there,  in 
both  wholly  confluent  below  with  the  pallial  line ;  interior  of  the  valves  faintly 
radially  striated,  especially  near  the  base.    Lon.  23,  alt.  13,  diam.  6  mm. 

This  species  has  a  peculiar  outline  and  does  not  closely  approach  any  of  the 
other  species  of  Macoma  from  the  region. 
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Macoma  balthica  IJiint-. 

TcUina  balthica  Linne,  Syst.  Nat.,  ed.  x..  p.  677.   No.  53,   1758;    Fauna  Suecica,  ed.  ii., 

p.   517,    1761;     Syst.   Nat.,   ed.   xii..   p.    1120.    1768;     Meyer  and   Mobius,    Fauna   der 

Kielerb..  ii..  p.  loi.  f.  14-19,   1872. 
Venus  fragilis  O.  Fabr,.  Fauna  Gronl.,  p.  413,  1780:    not  of  Linne. 
Tcllimi  grand  la  ndica   (Beck  MS.)   Lyell.  Geol.  Trans..  2d  Ser.,  vi..  p.   137.  pi.   16,  f.  8,  8a, 

1839;    Morch  in  Rink"s  Griinl..  App..  p.  90.   1857. 
Psammobia  fusca  Say,  Journ.  Acad.  Nat.   Sci.   Phila.,   v..  p.  2ig.   1827;    Binney's  Say,  p. 

126.    1858. 
Sanguinolaria  fusca   Conrad.   Am.   Mar,   Conch.,  p.  34,   pi.  vii..  fig.   i,    1831  ;    Gould,   Inv. 

Mass.,  p.  66.  fig.  42.  1841  ;    Mighels.  Host.  Journ.  N.  Hist.,  iv.,  p.  317,   1843;    DeKay, 

Nat.  Hist.  N.  Y.,  v.,  p.  212,  pi.  xxxii..  fig.  304.  1843. 
Tellina  inconsl^ifiia   Brod.  and  Sowerby,  Zool.  Journ..   iv.,  p.  363.   1829;    Zool.   Beechey's 

Voy..  p.   153,  pi.  xli..  fig.  6.   1839;    Hanley,  Thes.  Conch.,  i..  p.  317,  pi.  lix..  fig.   120, 

1847. 
Tcllina  fusca  Hanley,  Thes.  Conch.,  i.,  p.  316,  pi.  lix..  fig.   117.  1847;    Philippi.  Abb.  und 

Beschr..  ii..  p.  24;    Tcllina.  pi.  iii..  fig.  3.  1845:    Stimpson,  Sh.  of  N.  E.,  p.  20,  1851. 
Tetlina    (^Macoma)    tencra  Morch,    Prodr.   Faun.   Moll.   Gronl.,   p.    18.    1857;     Admiralty 

Man.  Nat.  Hist.  Greenl.,  p.  131,  1875 ;    not  of  Leach,  1819. 
Tcllina  Fabricii  Hanley,  Thes.  Conch.,  i.,  p.  318,  pi.  lix.,  fig.  112,  1847. 
Tcllina  fragilis  Moller,  Ind.  Moll.  Griinl.,  p.  20,  1842 ;    not  of  Linne ;  +  T.  Mollcri  Desh. 

MS. 
Macoma   fragilis   Stimpson,    Proc.    Acad.    Nat.    Sci.    Phila.    for    1861,   p.   97;     H.   and    A. 

Adams,  Gen.  Rec.  Moll.,  ii.,  p.  400,  1856;    Verrill,  Inv.  An.  Vineyard  Sound,  p.  676, 

pi.  XXX.,  fig.  222,   1873. 
Macoma  Fabricii  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  400,   1856. 
Macoma  gronlandica  Packard,  Mem.  Boston  Soc.  N.  Hist.,  i..  pp.  235,  243,  etc.,  1866. 
Macoma  fusca  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii..  p.  400,   1856;    Holmes.  P.-Plioc. 

Fos.   S.  Car.,  p.  48,  pi.  viii.,  fig,  5,   1858. 
Tellina  mocsta  Deshayes,  P.  7..  S.,   1854.  p.  361. 

Fossil  in  the  Pleistocene  of  Northern  Europe,  the  northeastern  coast  of 
America,  and  Alaska ;  living  in  all  arctic  and  boreal  seas,  and,  on  the  east  coast 
of  America,  sottth  to  Georgia;   in  Europe  to  the  Mediterranean. 

The  original  Tcllina  balthica  was  the  thin  form  of  the  brackish  waters  of 
the  Baltic,  and  not  the  solid,  heavy,  smooth  shell  known  as  Macoma  solidnla 
Pulteney,  which  is  the  variety  of  balthica  best  known  among  collectors.  It  is 
probably  because  comparisons  of  the  American  shells  have  usually  been  made 
with  British  specimens  of  balthica  var.  solidnla  that  American  authors  have  been 
disposed  to  separate  the  two  and  give  the  American  shell  a  different  name. 
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Macoma  Kelseyi  n.  sp. 

Plate  49,  Figure  7. 

Pleistocene  of  San  Diego,  California,  obtained  in  the  City  Park  liv  Dr. 
R.  E.  C.  Stearns. 

Shell  large,  solid,  heavy,  compressed,  slightly  flexed ;  beaks  subcentral, 
prominent,  pointed ;  anterior  end  evenly  rounded  into  an  arcuate  base  and 
dorsal  margin ;  posterior  end  lanceolate,  the  dorsal  margin  nearly  rectilinear ; 
surface  sculptured  only  by  strong,  rather  irregular  lines  of  growth ;  hinge- 
plate  short,  broad,  and  strong;  teeth  normal,  elongated,  large;  pallial  sinus 
discrepant  in  the  two  valves ;  left  valve  with  the  upper  part  of  the  sinus  sinu- 
ous, extending  from  the  posterior  to  the  anterior  adductor,  behind  which  is 
a  thickened  obscure  ray ;  right  valve  with  the  sinus  short,  gibbous,  the  anterior 
end  rounded,  thence  the  line  curves  backward  before  coalescing  with  the 
pallial  line  below ;  in  the  left  valve  the  sinus  is  coincident  with  the  whole  of 
the  pallial  line  below.    Lon.  86,  alt.  56,  diam.  20  mm. 

This  fine,  large  species  is  closely  related  to  the  recent  and  Pleistocene  M. 
nasiita  Conrad,  from  which  it  differs  as  follows:  it  is  larger,  heavier,  and 
flatter  than  any  specimens  of  M.  nasuta  yet  recorded ;  the  ridge  bounding 
the  posterior  dorsal  area  is  less  prominent,  and  in  all  the  specimens  of  M. 
nasuta  examined  the  line  of  the  sinus  joins  the  pallial  line  below  at  a  right 
angle  without  previously  curving  backward.  The  most  obvious  external  char- 
acter is  the  comparative  flatness  of  the  posterior  part  of  the  right  valve  and 
its  narrower  dorsal  area  in  M.  Kelseyi.  The  latter  is  named  in  honor  of 
Professor  F.  W.  Kelsey  of  San  Diego,  who  has  given  much  attention  to  the 
local  shell  fauna. 

Other  species  of  typical  Macoma  which  have  been  reported  from  the  post- 
Eocene  beds  of  the  Pacific  coast  are  Macoma  arctata  Conrad  (1849,  as  Tcllhia, 
not  Tellina  arctata  Conrad,  1843,  from  North  Carolina)  from  the  Miocene 
of  Oregon;  M.  congesta  Conrad  (as  Tellina  in  P.  R.  R.  Rep.,  1855,  v.,  App., 
p.  323,  pi.  iii.,  figs.  14,  18,  21,  2ifl)  from  the  white  shales  of  Monterey  County, 
California,  Miocene;  T.  diegoana  and  pedroana  Conrad  {op.  cit.)  appear 
to  be  unrecognizable;  T.  chorea  Conrad  (in  Meek's  Miocene  Checklist,  1864) 
seems  to  be  merely  a  list  name  never  figured  or  described ;  T.  ocoyana  Conrad 
(1855,  P.  R.  R.  Rep.,  v.,  p.  329,  pi.  viii.,  fig.  75)  is  referred  to  Macoma  by 
Gabb,  but  has  not  been  recognized  since  it  was  figured  by  Conrad  from  Blake's 
Ocoya  Creek  collection;  M.  indentata  Carpenter,  M.  expansa  Carpenter,  and 
M.   nasuta  Conrad  have  all   beon   cited    from   the   Miocene  of   California   or 
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Oregon,  but  should  be  (.-arefuUy  compared  with  the  recent  types  before  these 
identifications  are  accepted,  since  in  many  cases  the  fossils  prove  to  be  repre- 
sentative and  not  identical.  Conrad  described  (without  a  figure)  a  Tclliiia 
iiasKfa  from  Oregon  in  the  "  Geology  of  the  Wilkes  Exploring  Expedition" 
in  1849,  apparently  quite  forgetting  a  recent  species,  to  which  he  gave  the 
same  name,  from  Nuttall's  Calif ornian  collection  in  1837.  The  Pliocene 
species  are  better  preserved  and  identified,  and  here  M.  inqiiiiiata  Deshayes 
and  .1/.  iiasitta  Conrad,  1837,  have  been  recognized.  The  Pleistocene  has 
yielded  .1/.  calcarca  Gmelin,  .1/.  nasiita  Conrad,  1837,  M.  inquinata  Deshayes, 
.1/.  balthica  Linne  {-\-  califoniica  Conrad  and  iiiconsl'icna  Brod.  and  Shy.), 
and  .1/.  yoldifonnis  Carpenter,  all  known  in  the  recent  state  from  the  Pacific 
coast. 

From  the  Atlantic  coast  Pleistocene  the  inimber  of  names  is  even  larger, 
including  all  or  nearly  all  of  the  recent  species,  which  I  will  not  enumerate 
here,  as  nearly  all  of  them  have  been  referred  to  already  in  this  work. 

Macoma  (  Rexithaerus  1  secta  Conrad. 
Tellina  sccta   Conrad,  Journ.   Acad.    Xat.    Sci.   Phila.,   vii.,   p.   257.    1837 ;    Hanley,   Thes 

Conch.,  p.  327,  pi.  65,  figs.  245.  248.   1847. 
Tellina  ligainentina  Deshayes,  Mag.  de  Zool.,  1843,  P'-  8. 
Macoma  secta  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  401,  1858. 
iMacoma  var.  edulis  (Nutt.  MS.)   Carpenter,  Rep.  Brit.  Assoc,  for  1863.  p.  63g. 
Macoma   (Rexilhcrrus)   secta  Tryon.  Cat.  Tellinidx.  p.   104.   1869. 

Pleistocene  of  San  Diego,  California,  Stearns;  recent  from  Puget  Sound 
to  Lower  California. 

To  the  same  group  belongs  Macoma  indcntata  Cpr.,  which  also  occurs  in 
the  Pleistocene  of  San  Diego,  and  recent  in  the  adjacent  region. 

Macoma  1  Psammacoma  1  tracta  n.  sp. 
Plate  47,  Figure  13. 

Oligocene  of  the  Chipola  horizon  on  Shoal  River,  Walton  County,  Florida, 
and  of  the  Bowden  beds,  Jamaica. 

Shell  small,  thin,  rather  compressed,  elongated,  inequilateral,  the  anterior 
end  longer ;  beaks  low,  not  conspicuous ;  posterior  end  slightly  flexed  to  the 
right ;  anterior  end  higher,  rounded,  posterior  attenuated,  bluntly  terminated ; 
surface  smooth  except  for  faint  incremental  lines:  interior  (inaccessible  in 
the  specimens).    Lon.  12.7,  alt.  5,  diam.  2  mm. 

This  small  species  differs  froin  the  young  of  the  next  in  its  more  attenu- 
ated posterior  end  and  slight  flexure. 


TRANSACTIONS  OF  WAGNER 

1054 

TERTIARY  FAUNA  OF   FLORIDA 


Macoma  ( Psammacoma )  olivella  n.  sp. 
Plate  47,  Figure  20. 

Oligocene  marl  of  Bowden,  Jamaica. 

Shell  large,  solid,  moderately  convex,  with  rather  full,  conspicuous  beaks, 
equivalve,  very  inequilateral ;  anterior  dorsal  slope  rectilinear,  anterior  end 
rounded ;  posterior  dorsal  slope  slightly  concave,  posterior  end  much  shorter, 
rounded  below,  blunt  terminally  and  subangulate  at  its  junction  with  tht 
dorsal  line ;  an  elongated  lunule  and  escutcheon,  moderately  impressed  and 
not  very  definitely  limited,  are  present ;  surface  smooth,  except  for  lines  of 
growth  and  on  the  ridge  bounding  the  lunule,  which  is  slightly  undulated, 
especially  near  the  beaks ;  hinge  normal,  teeth  rather  small,  pallial  sinus  gib- 
bous, short,  partly  free  below.    Lon.  23,  alt.  13,  diam.  5  mm. 

This  species  recalls  M.  {Psaniiiiacoiiia)  clongata  Hanley  of  the  recent 
Panama  fauna. 

Macoma  (Psammacoma?)  producta  Conrad. 
Tcllina  producta  Conrad,  Fos.  Medial  Tert.,  p.  36.  pi.  19.  fig.  5,  1840. 
Tellina  {Peronceodcrma)  producta  Conrad.  Proc.  .Acad.  Nat.  Sci.  Phila.  for  1863,  p.  573, 

1864. 

Miocene  of  St.  Mary's  River,  Maryland;    Meek. 

This  approximates  to  .1/.  tcnta  by  the  figure,  and  may  not  belong  here. 

Macoma  1  Psammacoma  ? )    Holmesii  n.  sp. 
Pl.\te  47,  Figure  4. 

Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina:    liurns. 

Shell  large,  solid,  equivalve,  inequilateral,  witli  low  beaks,  moderately  con- 
vex, elongated ;  anterior  end  longer,  the  dorsal  slope  rectilinear,  the  end 
rounded,  the  base  nearly  straight ;  the  posterior  end  shorter,  the  anterior  verti- 
cally subtruncate,  but  not  angular;  a  feeble  sulcus  in  the  left  valve  extending 
from  the  umbo  to  the  posterior  end  of  the  base;  a  faint,  narrow  escutcheon 
but  no  lunule  visible;  surface  smooth  except  for  incremental  lines,  which 
show  a  little  stronger  on  the  posterior  dorsal  area;  hinge  short,  teeth  small. 
resilium  verging  on  I'saiiiiiiotrcta.  to  which  this  sjiecies  may  eventually,  with 
more  material,  prove  to  belong;  pallial  sinus  long  but  not  reaching  the  an- 
terior adductor,  sinuous  above;  posterior  dorsal  ridge  of  the  right  valve 
insinuated  at  the  margin  of  the  valve.     Lon.  32,  alt.  17,  diam.  8  mm. 

The  species  is  named  in  honor  of  Professor  J.  A.  Holmes,  State  Geologist 
of  North  Carolina. 
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Macoma  1  Psammacoma  )  brevifrons  Say. 

Tellina  brevifrons  Say.  .\ni.   Coiu-Ii..  pi.   Ixiv..  fig.   i.    1834:    Binney's   Say,   p.   227,   1858; 

Hanley.  Thcs.  Conch.,  i.,  p.  329,   1846;    Tryon,  Am.  Mar.  Conch.,  p.   149,  pi.  26,  figs. 

355-7    (bad),    1874. 
fTellina  obloiiga  Gnielin,   Syst.  Nat.,  p.  3234.   1792,  after  Chemnitz,   Conch.  Cab.,  vi.,  pi. 

10,  fig.  87. 

Pliocene  of  the  Caloosahatchie  marls,  Monroe  County,  T'lorida :  Dall ; 
recent  from  South  Carolina  to  Brazil. 

This  species,  having  been  badly  figured  and  the  figures  very  erroneously 
colored  (having  appeared  after  Mr.  Say's  death),  seems  to  have  been  a  good 
deal  confused.  It  resembles  the  preceding  species  a  good  deal,  but  is  a  shorter 
and  broader  shell,  usually  small  towards  the  northern  extreme  of  its  range 
but  attaining  a  considerable  size  (Ion.  39,  alt.  23.5,  diam.  13  mm.)  in  the 
warmer  waters  southward  and  in  the  Pliocene.  The  recent  specimens  have 
usually  a  blttsh  of  orange  color  in  the  central  and  timbonal  region.  T.  liisoria, 
which  has  been  more  or  less  confused  with  this  species,  I  suspect  to  have  been 
founded  on  a  large  specimen  of  Macoma  tenia. 


Macoma  (Psamraacoraa)  tageliformis  n.  sp. 

Pleistocene  of  Texas  coast  at  Corpus  Christi,  and  recent  in  the  same 
region  but  api)arently  rare. 

Shell  rather  thin,  elongate,  slightly  flexuous,  similar  to  the  preceding 
species  in  general  form  but  more  elongated,  more  rudely  striated,  more  e(|ui- 
lateral,  and,  when  living,  without  the  orange  sufifusion ;  pallial  sinus  discrepant 
in  the  two  valves ;  in  the  left  valve  short,  high,  rounded  above  and  behind, 
half  confluent  with  the  pallial  line  below :  in  .1/.  brci-ifroiis  this  sinus  is  an- 
gtilar  above  and  reaches  nearer  to  the  anterior  adductor  in  front :  in  the  right 
valve  the  sinus  rises  to  a  blunted  angle  in  front  of  the  posterior  adductor 
scar  and  close  to  it,  then  descends  obliquely,  and  then  returns  to  the  pallial 
line,  with  which  it  is  less  than  half  confluent :  this  sinus  is  even  shorter  than 
that  in  the  opposite  valve,  while  the  same  in  brcz-ifrous  is  one-fourth  longer. 
Lon.  of  shell  45,  alt.  25,  diam.  12.5  mm. 

This  species,  which,  by  its  larger  size,  more  elongate  and  flexuous  form, 
its  absence  of  color,  and  its  different  pallial  sinus,  is  well  distinguished  from 
M.  brcinfrons,  will  be  figured  from  the  recent  specimens  in  a  forthcoming 
report  on  the  Mollusks  of  Porto  Rico. 
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Macoma  i  Psammotreta  )  aurora  1  lanley. 
Tellina  aurora  Hanley,   P.  Z.   S.,   1844,  p.    147;    Thes.   Conch.,  p.  301,   No.   153.   pi.  Iviii., 

fig.  76,  1846. 

Pleistocene  of  San  Diego,  California:  Stearns  (abundant);  recent,  from 
the  Panamic  region  to  the  Gulf  of  California. 

This  form  is  in  a  general  way  similar  to  M.  brevifrons  Say,  and  probably 
for  that  reason  was  identified  with  Tellina  obloiiga  Gmelin  by  Deshayes.  As 
Chemnitz,  upon  whose  figure  Gmelin's  species  was  based,  distinctly  says  his 
species  is  not  European,  but  from  Guinea  and  the  ^\'est  Indies,  it  cannot  be 
assumed  to  be  the  Panama  shell  when  one  equally  near  Chemnitz's  figure  is 
found  in  the  West  Indies,  namely,  M.  brevifrons. 

Macoma  1  Cjrmatoica  1  Vendryesi  11.  s]i. 
Plate  46,  Figure  3. 

Oligocene  of  the  Bowden  marls,  Jamaica ;    Henderson  and  Simpson. 

Shell  minute,  thin,  flexuous,  rostrate,  inequivalve,  inequilateral,  gaping 
behind,  moderately  inflated ;  anterior  end  full,  rounded,  shorter ;  posterior 
end  longer,  rectilinear  above,  sinuous  below,  produced  into  an  obliquely  trun- 
cate rostrum  ;  beaks  low,  pustular,  left  valve  slightly  less  convex  than  the 
light  and  a  little  longer:  surface  concentrically  irregularly  undulated  except 
on  the  posterior  dorsal  area,  which  is  transversely  striated ;  pallial  sinus  small, 
short,  partly  confluent  below  with  the  pallial  line.    Lon.  7,  alt.  4,  diam.  2  mm. 

This  species  is  considerably  smaller  than  the  recent  M.  orientalis  Dall,  the 
concentric  wave-like  sculpture  is  finer  and  less  broken,  and  the  shell  is  rela- 
tively more  inflated.     The  teeth  are  quite  feeble  and  minute. 

The  presence  of  this  type  so  long  ago  as  the  Oligocene,  with  its  charac- 
teristics fully  developed,  lends  plausibility  to  the  assumption  upon  which  its 
separation  from  the  typical  Macomas  was  based.  The  genus  Strigilla.  the 
section  Phyltodiiia,  etc.,  are  analogous  cases. 

The  i)resent  species  is  named  in  honor  of  Henry  \'endryes,  Esquire,  of 
Kingston,  Jamaica,  who  has  given  many  years  to  the  investigation  of  the 
Tertiary  and  recent  MoUusks  of  Jamaica. 

Superfamily    VENERACEA. 
Family    PETRICOUD/?-;. 
Genus  PETRICOLA  Lamarck. 
Petricola  Lamarck,  Syst.  An.  s.  Vert.,  p.  121,  1801. 

Rupellaria  Fleuriau  de  Bellevuc,  Mem.  s.  les  vers  lithoph.,  p.  3,  1802.     Type  Venus  lilho- 
phaga  Rctzius. 
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Choristodon  Jonas,  Zeitschr.   Mai.,  i.,  p.    185;    Molluskolog.  Beitr..  p.   i.   1844.     Type  C. 

typicuiii  Jonas,  o/i.  cit.,  p.  185 ;    Beitr.,  pi.  7.  fig.  3. 
Xaranio  Gray,  Ann.  Mag.  N.  H.,  2d  Ser.,  xi..  p.  38,  1853.     Type  .V.  coslata  Gray  ;=  roiiis 

lapicida  Gmelin ;    Deshayes,  Biv.  Shells  Brit.  Mus..  p.  215.  1853. 
Lajonkairia   Deshayes,   Biv.   Sh.   Brit.    Mus.,   p.   217,    1854;     ist   sp.    Vencnil^is   dccussata 

Philippi. 
Pctricolaria  Stoliczka,  Cret.  Pel.  India,  p.   139,  1870.     Type  Pctricola  [iholadifonnis  Lam. 
Claiidiconcha  Fischer,  Man.,  p.  1087,  1887.    Type  Venerupis  monstrosa  (Chemn.)  Gray. 
Gastranelh  Verrill,  Am.  Journ.  Sci.,  iii.,  p.  286,   1872;    Rep.  U.  S.  Fish  Com..   1871-72, 

p.  678,  1873  (Kepionic  stage).     Type  G.  tumida  Verr.,  op.  cit..  p.  286,  pi.  6,  figs.  3,  ^a. 

In  describing  the  genus  Pctricola,  Lamarck  mentions  two  described  species, 
one  of  which  was  actually  known  to  him  from  a  speciinen  in  his  collection, 
the  other  he  cites  from  a  publication  of  Retzius.  The  following  year  Fleuriau, 
with  the  approbation  of  Lamarck,  separated  the  latter  as  a  new  genus,  Kupcl- 
laria.  The  type  of  the  Lamarckian  Pctricola  is  therefore  the  Venus  lapicida 
of  Chemnitz  and  Gmelin,  renamed  Pctricola  costata  by  Laitiarck,  which  sub- 
sequently received  the  name  of  \'araitio  from  Gray.  It  differs  from  Riipcl- 
laria  only  in  having  a  more  rotund  form  and  zigzag  surface  striation.  Lajon- 
kairia of  Deshayes  is  close  to  Rupcllaria,  differing  chiefly  by  more  regular 
radial  striation,  absence  of  strong  concentric  sculpture,  and  rounded  rather 
than  pyriform  outline.  Choristodon  Jonas  is  a  rude  Rupcllaria,  the  original 
characters  upon  which  it  was  based  being  pathological.  Jonas  supposed  that 
the  anterior  cardinal  in  the  left  or  the  posterior  in  the  right  valve  was  sepa- 
rated from  its  base  by  a  layer  of  cartilage,  and  in  a  certain  proportion  of  the 
specimens  this  state  of  affairs  really  seems  to  exist  more  or  less  completely 
developed.  A  careful  study  of  a  large  series,  however,  shows  that  this  con- 
dition is  not  normal.  The  only  explanation  of  its  occurrence  at  all  which 
suggests  itself  to  me  is  that  the  tooth  in  question,  from  having  a  sort  of 
pedicillate  or  constricted  base,  is  very  liable  to  fracture  at  that  point  and,  if 
this  occurs  while  the  animal  is  living,  the  break  is  repaired,  not  by  the  depo- 
sition of  shelly  matter  but  by  the  secretion  of  conchioline,  which  serves  to 
hold  the  fractured  tip  in  place.  At  all  events  I  find  some  specimens  in  which 
the  shelly  matter  is  perfectly  continuous,  others  in  which  a  circular  fracture, 
not  entirely  decapitating  the  tooth,  is  filled  with  conchioline,  and  still  others 
where  the  entirely  detached  tip  is  soldered  to  the  base  by  a  layer  oi  conchio- 
line cement.  The  anatomical  characters  of  Choristodon  do  not  dift'er  from 
those  of  Rupcllaria  sufficiently  to  authorize  its  separation;  indeed,  not  more 
than    might    be    expected    between    distinct    species.      Certain    species    which 
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burrow  in  sand  have  the  shell  elongated,  and  this  elongation,  varying  in 
amount  in  different  species,  is  accompanied,  as  usual  in  such  cases,  by  an  antero- 
posterior protraction  of  the  soft  parts.  For  these  species  Stoliczka  has  pro- 
posed the  name  Pctricolaria.  Lastly  we  have  boring  species,  in  which  the 
natural  inequality  of  the  valves  is  exaggerated  and  the  margin  of  the  right 
valve  in  full-grown  specimens  is  irregularly  expanded,  overlapping  that  of 
the  left  valve,  which  remains  normal,  and  frequently  forming  channels  in 
which  the  siphons  lie  or  may  be  extruded.  For  these  forms,  erroneously  re- 
ferred to  I'cncnipis,  Fischer  has  proposed  the  subgeneric  name  of  Claudi- 
coiicha.  These  also  sometimes  have  broken  teeth  cciucnted.  Fctricola  in  the 
wide  sense  and  adult  state  has  no  lateral  teeth  :  in  the  left  valve  there  are 
ijiree  radial  cardinals,  the  middle  one  larger,  higher,  and  bifid,  or  with  several 
grooves ;  in  the  right  valve  there  are  two  cardinals,  the  anterior  simple, 
arcuate,  and  often  very  prominent,  the  posterior  lower,  oblique,  and  grooved 
or  bifid.  The  resilium  and  ligament  are  coincident  and  external  on  nymphs ; 
the  lunule  is  absent  or  ill-defined;  the  ]5allial  sinus  small  or  large,  the  siphons 
separate,  elongated,  and  naked. 

From  the  often  very  similar  J'ciicnipis  the  species  of  this  group  may  be 
separated  by  the  hinge-teeth  and  generally  by  the  absence  of  regular  and 
elevated  concentric  lamellae.  Vencrnpis  has  three  subequal,  usually  bifid  teeth 
in  each  valve,  and  the  margin  of  the  shell  is  very  commonly  serrate  or 
denticulate,  which  is  not  the  case  in  Pctricoht.  It  should  be  borne  in  mind 
that  in  these  more  or  less  distorted  borers  or  nestlers  the  hinge  in  fully 
grown  shells  is  almost  always  more  or  less  distorted  and  defective ;  only  the 
examination  of  a  large  series,  especially  of  the  young  shells,  can  give  an 
adequate  idea  of  the  normal  dentition. 

The  genus  a])])cars  to  be  divisible  into  sections  as  follows: 

Section  I'ctricola  Lamarck,  s.  s.    Type  /'.  lapicida  (Gmclin). 

Shell  ovate,  with  a  short  or  moderate  wide  j^allial  sinus,  the  radial  scul])- 
ture  more  or  less  divaricate  or  zigzag.    Niirtiiiio  is  synonymous. 

Section  Rupellaria  Fleuriau.     Type  P.  lilhopliaga  (Retzius). 

Shell  inflated  and  rounded  in  front,  attenuated  and  more  compressed  be- 
hind ;  sculpture  chiefly  radial,  stronger  anteriorly.  Lajonkairia  and  Choris- 
fodoii  are  synonymous. 

Section  Claitdiconcha  Fischer.    Type  P.  monstrosa  (Gmelin). 

Margin  of  the  right  valve  irregularly  expanded,  pallia!  sinus  shallow,  form 
like  Petricola. 
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Section  Pctricolaria  Stoliczka.    Type  P.  f^holadifonitis  Lam. 

Shell  elongated,  plioladiform,  thin;  hinne-ieoth  protracted,  slender;  pallial 
sinus  deep. 

Bernard  is  of  the  opinion  that  the  nepionic  shell  in  this  group  possesses 
rudiments  of  three  cardinals  in  both  valves,  but,  in  adolescent  examples.  I 
have  not  been  able  to  discover  any  trace  of  the  supposed  posteritjr  right 
cardinal. 

Petricola  ccntciiaria  Conrad  is  an  Asaphis:  P.  coiiiprcssa  H.  C.  Lea  is  a 
Fabella  or  Sportclla.  It  is  stated  that  the  P.  carditoides  Conrad  of  the  Cali- 
fornian  recent  fauna  is  also  found  in  the  Californian  Pleistocene,  but  its 
presence  in  earlier  beds  is  yet  to  be  established. 

Petricola  lapicida  Clnielin. 
I'cnus  laf'icida  Gmelin,   Syst.   Nat.,  vi..  p.  3269,   1792   (after  Chemn.   Conch.   Cab.,   .x..   p. 

356.  pi.  172,  figs.  1664-1665,  1788)  ;    Wood,  Ind.  Test.,  pi.  8,  fig.  72.  1825. 
I'cnus  dii'crgcns  Gmelin,   Syst.   Nat.,   vi.,   p.  3269,    1792    (after   Chenin.   Conch.   Cab.,   x., 

P-  357,  Pl-  172.  figs.  1665- 1666). 
Petricola  costata  Lam.,  Syst.  .\n.  s.  Vert.,  p.   121,   iSoi ;    Hanley,  Descr.  Cat.   Rec.   Sh., 

p.  53,  1843. 
Naranio  costata  Gray.  Ann.  Mag.  Nat.  Hist.,  xi.,  p.  38.  1853. 
Naranio  lapicida  Deshayes,  Cat.  Conch.  B.  M.,  i.,  p.  216,  1853. 
Petricola  divaricata  Orbigny,  Moll.  Cubana,  ii.,  p.  265,  1853. 

Pliocene  of  the  Caloosahatchie  beds,  Florida ;  Dall.  Recent  from  South 
Carolina  southward  throughout  the  Antilles  and  Caribbean  region,  boring 
in  coral. 

Immediately  recognizable  by  the  zigzag  striation  in  the  younger  stages, 
to  which  in  the  adult  are  added,  on  the  posterior  end,  coarse  radial  ridges. 

Petricola  (  Rupellaria  1  typica  Jonas. 
Choristodon  tyficiiin  Jonas.  Zeitschr.  Mai.,  i..  p.  185;    Beitr.  Molhiskol.,  p.  I,  pl.  7.  fig-  3. 

1844. 
Petricola  lithofhaga  Arango,  Moll.  Cuba,  p.  248,  1880;    not  of  Retzius  and  Lamarck. 
Choristodon  robusta  Dall.  Bull.  U.  S.  Nat.  Mus.,  No.  37.  P-  58,  1889;   not  of  Sowerby. 

Pliocene  of  the  Caloo.sahatchie  beds,  Florida:  Dall.  Recent  in  the  An- 
tillean  region  from  Cape  Florida  southward. 

Shell  radially  ridged,  the  sculpture  coarser  Ijehind. 

This  and  the  preceding  species  appear  to  be  rare  in  the  Pliocene  beds. 
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Petricola  1  Rupellaria  )  Harrisii  n.  sp. 
Plate  43.  Figure  i. 

Miocene  of  the  York  River,  \'irginia,  from  the  bhiti'  at  I'ellefield,  four 
and  a  half  miles  above  Yorktown ;    G.  D.  Harris. 

Shell  solid,  ovate,  distorted  more  or  less  by  the  irregularities  of  its  situs; 
posterior  end  blunt,  longer ;  anterior  end  shorter,  rounded ;  sculpture  of  fine, 
nearly  uniform  radial  rounded  threads  with  wider  interspaces,  crossed  by 
fine,  rounded,  slightly  elevated  incremental  lines ;  beak  moderately  elevated, 
hinge  short,  with,  in  the  left  valve,  one  strong,  apically  grooved  cardinal 
between  two  simple  narrow  diverging  teeth  :  ligamentary  nymph  short,  strong, 
deeplv  grooved ;  basal  margin  feebly  crenulated  by  the  external  sculpture ; 
pallial  sinus  wide,  shallow.    Alt.  20,  lat.  23,  semidiam.  7  mm. 

Only  one  valve  of  this  species  was  obtained  by  Professor  Harris,  in  whose 
honor  it  is  named.  This  species  recalls  the  P.  decussata  Phil,  of  the  recent 
ilediterranean  fauna,  but  has  no  analogue  in  our  own  present  fauna. 

Petricola  ( Petricolaria )  carolinensis  Conrad. 
Petricola  carolinensis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  xiv.,  p.  576,   1863. 
Petricola  pholadiformis  Tuoniey  and  Holmes,   Pleioc.  Fos.   S.  Car.,  p.  87,  pi.  Ji,  fig.  5, 
1856;    not  of  Lamarck,  1818. 

I'pjjer  Miocene  of  Magnolia,  Duplin  County,  North  Carolina,  P.urns; 
Peedee  River  and  Goose  Creek,  South  Carolina,  Tuomey. 

This  shell  is  more  equilateral  and  has  the  radial  sculpture  more  uniform, 
and  consequently  stronger  over  the  posterior  portion  than  /'.  plioladifonnis. 
It  does  not  seem  to  reach  so  large  a  size  as  the  latter. 

Petricola  1  Petricolaria  1  calvertensis  n.  sp. 
Plate  44,  Figure  14. 

Miocene  of  Calvert  Clififs,  Maryland :    P.urns  and  Harris. 

Shell  elongate-oval,  with  the  I)eaks  near  the  anterior  third,  solid,  closely 
regularly  sculptured  with  fine  radiating  threads,  the  interspaces  wider,  the 
threads  a  little  stronger  towards  the  ends  of  the  shell,  concentric  sculpture  only 
of  fine  somewhat  irregular  incremental  lines ;  beaks  rather  elevated  :  shell 
moderately  inflated,  more  or  less  irregular  from  nestling  among  rocks,  scnl])- 
ture  near  the  beaks  tiuite  faint ;  hinge  short,  a  s])ur  from  the  lunular  region 
extending  over  and  past  the  cardinal  teeth  behind  the  beaks ;  hinge  normal ; 
margins  entire;  pallial  sinus  deep  and  rounded.  Alt.  9,  lat.  17,  semidiam. 
3.5  mm. 
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A  single  valve  of  tliis  species  was  obtained  by  Messrs.  Burns  and  flarris. 
It  is  readily  discriminated  from  the  other  American  s])ecies  by  its  Callista- 
like  form  and  very  fine,  even  radial  sculpture. 

Petricola  ( Petricolaria )  pholadiformis  Lamarck. 

Pctricola  pholadifonitis  Lam.,  .\n.  s.  Vert.,  v..  p.  505,  1818;  Conrad,  Am.  Mar.  Conch., 
p.  37-  pl-  7,  fig.  ,?■  1831  :  Say,  .-^m.  Conch.,  pi.  60,  fig.  i,  1834:  Gould,  Inv.  Mass., 
p.  63,  184 1  ;  Sowerby,  Thes.  Conch.,  ii.,  p.  771,  pl.  166,  fig.  i,  1854:  Dall,  Bull.  U.  S. 
Nat.  Mus.,  No.  ^j,  p.  58,  pl.  59,  fig.  15,  pl.  64,  fig.  140U.  1889. 

Petricola  fornicata  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  ii.,  p.  319,  1822. 

Pleistocene  of  Simmons  Bluff,  South  Carolina ;  Burns.  Living  from 
Prince  Edward  Island  south  to  St.  Thomas,  West  Indies;  Greytown,  Nica- 
ragua, and  other  portions  of  the  .Antillean  region.  \'ar.  dactylus  Sby.  Post- 
pHocene  of  South  Carolina  according  to  Holmes. 

It  is  probable  that  the  P.  dactylus  Sowerby,  though  closely  related  to  P. 
pholadifonnis,  may  be  regarded  as  specifically  distinct.  Both  forms  occur 
together  from  Maine  to  Florida,  but  on  the  South  American  coast  the  typical 
pholadiformis  does  not  seem  to  have  been  found,  though  several  other  varieties, 
some  of  which  have  been  named,  have  been  reported  by  observers  near  the 
southern  extreme  of  South  America  in  what  was  formerly  Patagonia. 

The  curious  little  shell  named  in  1872  by  A'errill  Gastranclla  liiiiiida  is 
certainly  a  Petricolaria.  and  I  suspect  it  to  be  the  young  of  P.  dactylus,  which 
has  when  very  young  and  fresh  a  purplish  tinge  on  the  umbones  in  some 
individuals.  The  hinge  is  precisely  the  same  in  both.  Carpenter  similarly 
took  the  nepionic  young  of  P.  dcuticulata  Sowerby  for  a  Pscphis  and  described 
it  under  the  specific  name  of  telUmyalis.  This  was  the  more  excusable  since 
the  fry  are  brightly  colored  with  orange  and  purple,  while  the  adult  and 
adolescent  stages  of  the  Petricolaria  are  pure  white.  I  have  a  series  showing 
the  latter  with  its  purple  umbones  strongly  contrasting  with  the  white  valves, 
but  this  condition  lasts  only  a  short  time,  the  color  fading  entirely  out  in  most 
specimens  before  they  attain  full  growth. 

Family  COOPERELLID/E. 

Genus  COOPBRELLA  Cpr.  (em). 

_-'  Ocdalia  Carpenter,  Rep.  Brit.  Assoc,  for  1863,  pp.  611.  639.  Type  named,  Oc.  sub- 
diapluina  Cpr.,  p.  639,  .\ug.,  1864;  Journ.  de  Conchyl.,  .xii.,  p.  134,  Apr.,  1865  (same 
type)  ;    Smiths.  Misc.  Coll..  No.  252,  Moll.  W.  N.  Am.,  pp.  97,  125,  302,  Dec.,  1872. 
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>  Coopcrella  Carpenter,  Rep.  Brit.  Assoc,  for  1863,  pp.  611,  639,  1864;    Proc.  Cal.  Acad. 

Sci.,  iii.,  p.  208,  1866. 

>  Oedalina  Carpenter,  Proc.  Cal.  Acad.  Sci.,  iii.,  p.  208,  1866  (as  a  substitute  for  Ocdalia 

Cpr.,  1864;   not  Meig.,  1830). 

In  1864  Carpenter  described  the  type  of  this  genus  and  the  genus  itself  in 
three  lines  as  two  species  of  two  subgenera,  both  of  which  were  regarded  as 
new,  and  the  types  of  which  are  in  the  National  Museum.  One  of  the  names 
used  was  preoccupied  and,  as  both  applied  to  the  same  species,  the  second 
name  must  be  adopted.  A  year  later  Carpenter  gave  full  diagnoses  of  genus 
and  species  under  the  preoccupied  name,  and  in  1866,  still  regarding  them 
as  distinct,  he  gave  a  full  diagnosis  for  the  supposed  subgenus  and  substi- 
tuted Oedalina  for  the  preoccupied  Ocdalia.  The  suppos(id  subgeneric  dif- 
ference was  based  on  the  assumed  (but  not  real)  absence  of  an  internal  liga- 
ment in  the  type  and  its  less  bifid  cardinal  teeth.  The  latter  character  is 
shown  by  material  in  the  collection  to  differ  among  adult  individuals  and 
probably  in  the  same  individual  at  different  ages.  The  specific  name  under 
which  the  species  was  first  fully  described  is  here  adopted  for  the  type.  The 
characters  of  the  genus  are  as  follows : 

.Shell  small,  thin,  smooth,  or  concentrically  striate  or  imdulate,  c{|uivalve, 
nearly  equilateral,  with  entire  margins ;  ligament  long,  feeble,  profuse,  amphi- 
detic ;  resilium  short,  stout,  opisthodetic,  immersed  behind  the  cardinals  on  an 
oblique  thickening  of  the  hinge-plate,  not  excavated  to  form  a  pit  or  ])n)(luccd 
into  a  chondrophore ;  hinge-plate  narrow,  carrying  two  right  and  tlirce  left 
subumhonal  divaricating  short  cardinal  teeth,  of  which  the  left  central  tooth 
is  always,  and  the  others  frequently,  liifid  ;  laterals  none ;  nutscular  impres- 
sions small,  oval;  pallial  line  narrow  with  an  ample  sinus;  siphons  long, 
slender,  separate,  the  branchial  fringed  at  its  orifice ;  mantle  margins  simple, 
free,  for  about  half  the  length  of  the  shell,  gills  rather  small,  free,  with  direct 
and  reflected  inner  and  outer  lamin;e,  ])al]M  very  small,  foot  comiircssed,  (|uad- 
rate,  without  any  byssal  groove  or  obvious  gland. 

I  give  the  anatomical  characteristics  from  tJic  typical  species  because  they 
have  not  been  recorded  anywhere  and  have  an  important  bearing  on  the 
relationship  of  the  genus.  Excepting  the  large  sinus  the  shell  strongly  recalls 
Psathura  Deshayes. 

The  type  Cooperclla  subdiaphana  {-\-  sciiitillifoniiis)  C\)r.  is  not  uncom- 
mon, living  on  the  Pacific  coast  between  Vancouver  Island.  Monterey,  and 
Todos  Santos  Bay,  but  owing  to  the  extreme  fragility  of  the  shell  is  diflicult 
to  preserve  intact.     It  was  with  peculiar  interest,  therefore,  that  I  noted  the 
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existence  of  the  following  species  in  our  Miocene,  the  tjenus  not  being-  known 
from  Atlantic  waters  and  hitherto  represented  only  by  its  type,  which  occurs 
in  the  Pleistocene  of  San  Pedro,  California. 

Cooperella  Carpenteri  n.  sp. 

Plate  49,  Figure  8. 

Miocene  of  Petersburg,  Virginia,  and  of  the  Natural  Well,  Duplin  County, 
North  Carolina;  Pliocene (  ?)  of  the  north  end  of  the  Dismal  Swamp,  \"irginia; 
Burns  and  Shaler. 

Shell  smooth  or  slightly  concentrically  undulate,  and  with  faint  incremental 
lines ;  ovate,  nearly  equilateral,  the  beaks  moderately  elevated ;  hinge  delicate, 
hinge-plate  narrow,  excavated ;  pallial  sinus  deep  but  only  moderately  high ; 
base  arcuate,  ends  rounded.     Lon.   14,  alt.  11.5,  diam,  7.50  mm. 

This  species  bears  a  very  marked  resemblance  to  C.  siibditif^haiia  Cpr., 
and  differs  from  it  chiefly  in  being  more  equilateral  and  with  more  nearly 
equally  rounded  ends,  and  in  having  the  area  occupied  by  the  pallial  sinus 
proportionately  less  high. 

The  following  genus  is  anatomically  unknown,  but  its  hinge  is  remarkably 
like  that  of  Cooperella,  and  the  habit  of  the  shell  is  much  the  same  in  spite  of 
the  almost  unsinuate  pallial  line. 

Cenus  CYAMIUM  Philippi. 
Cyamiiiin  Phil.,  Arch.  f.  Naturg.,  i.,  p.  50,   1845.     Type  C.  antarclicutn  Phil.,  loc.  cit.:    not 

Cyamca  Kroyer,  Crustacea,   1843.  nor  Cyainium  H.  and  .\.  .-Xdams,  1857   (ii.,  p.  476), 

nor  Jeffreys.  Brit.  Conch.,  ii.,  p.  ZiJ.  1863. 

Shell  small,  thin,  smooth,  ovate,  with  an  obsolete  amphidetic  ligament  ex- 
ternally, and  a  short,  strong,  oblique  internal  resilium ;  hinge-plate  narrow 
with,  in  the  right  valve,  two  subumbonal  divaricating  bifid  cardinals,  and,  in 
the  left  valve,  three  more  slender,  not  obviously  bifid,  cardinals ;  laterals, 
none  in  either  valve ;  pallial  line  narrow  except  near  the  posterior  muscular 
impression,  where  it  is  irregularly  wider  or  slightly  insinuated;  adductor  scars 
narrow,  elongate:    margin  of  the  valves  entire. 

This  shell  is  perfectly  distinct  from  the  'I'lirloiiia  of  the  northern  hemi- 
sphere, with  which  it  has  been  most  unaccountably  confounded.  The  type 
of  dentition  and  aspect  of  the  shell  are  entirely  different.  The  characters  of 
the  hinge  recall  Cooperella,  which  has,  however,  a  deep  pallial  sinus.  The 
exact  place  of  this  genus  can  only  be  settled  when  the  anatomical  characters 
are  known,  but  the  appearance  of  the  pallial  line  in  the  adult  leads  me  to  sus- 
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pect  it  is  siphonate.  The  Cyainiiiin  clevatuin  "  Stinipson"  cited  by  H.  and  A. 
Adams  belongs  to  the  genus  Aligena.  Philippi's  genus  contains  only  the 
original  type,  a  young  specimen  of  which  in  the  National  Museum  was 
labelled  by  Dr.  Philip  Carpenter  Kcllia  dcclk'is  Cpr.,  but  I  do  not  know  if  this 
name  has  been  published. 

This  genus  has  been  mentioned  under  the  Lcptoiiacca,  where  it  may  be 
that  it  will  eventually  remain. 

Family  VENERID/E. 

The  enormous  group  belonging  to  this  family  will  be  treated  later,  as  it 
has  been  found  impracticable  to  prepare  the  discussion  of  it  in  time  for  the 
publication  of  this  division  of  the  volume. 

Superfamily  Isocardiacea. 
P\\.MiLv  ISOCARDIID^E. 
Genus  ISOCARDIA  Lamarck. 
Isocardia  humana  Liiin^. 
Bucardia  dalmatica  Klein,  Meth.  Ostr.,  p.  140,  1753  (non-binomial). 
Cardiuin  humanum  Linne,  Syst.  Nat.,  ed.  x.,  p.  682,  1758. 
Chama  cordiformis  Linne,  Mus.  Lud.  Ulrica,  p.  516,  1764. 
Chania  cor  Linne,   Syst.   Nat.,  ed.   xii.,  p.   1137,   1767;    Born.   Mus.   Caes.   Vindob.,   p.  80, 

1780:    Chemnitz,  Concli.  Calx.  vii..  p.   103,  pi.  48.  fig.  483.   1784;    (hnelin,  Syst.  Nat., 

vi.,  p.  3299,  1792;    Donovan,  Brit.  Shells,  iv.,  pi.   134.   1802. 
Hippopodes.  II.  cor  Meuschen,  Mus.  Gevers,  p.  423,  1787. 

Glossus  +  Glossoderma  rubicundus  Poli,  Test.  Utr.  Sicili;e,  ii.,  p.  253,  1791  (non-binomial). 
Cardita  cor  Bruguiere,  Encycl.  Meth.  Vers.,  i.,  p.  403,   1792;    Bosc,  Hist.  Nat.  Coq.,   iii., 

p.  87,  tab.  21,  fig.  4,  1802;    Encycl.  Meth.,  ii.,  pi.  232,  1797. 
Trapezium  cor  Humphrey,  Mus.  Calonnianum,  p.  50,  1797. 

Cardiuin  cor  auritum  Bolten,  Mus.  Boltenianum,  p.  192,  1798;   2d  ed.,  p.  134,  1819, 
Isocardia  cor  Lamarck,   Prodr.  Nouv.   Class.   Coq.,  p.  86,   1799:    .-Vn.   s.   Vert.,   vi..  p.  31, 

1819;     Sovverby,   Gen.    Kec.    and    Fos.    Sh.,    vii.,    1822;     Fischer.    Man.    dc    Concbyl, 

p.  1074,  1887. 
Isocardia  globosa  Lamarck,  Syst.  des  An.  s.  Vert.,  p.  118,  1801, 
Isocardium  cor  Link,  Beschr.   Rostock   Samml.,   2,  p.   153,    1807;     Blainville,   Man.   Mai., 

i'-.  P-  545.  pl-  69,  fig.  2,  1825. 
Bucardium   communis   Megerle   v.   Miihlfeldt,    Entw.,    Neues    Syst.   der   Schalthicrhause, 

Mag.  Ges.  Naturf.  Fr.,  v.,  p.  52,  181 1. 
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GlossKS  cor  Oken,  Lehrb.  der  Naturg..  iii..  Zoologie.  pt.  i.  pp.  viii..  J35.  1815;    Gray,  Brit. 

An.,  vii.,  p.  95,  1851  ;    Stoliczka.  Cret.  Pel.  of  India,  p.  188.  1871. 
Bucardia  communis  Schumacher.  Essai.  p.  146,  1817. 
Cardila  ltu\nana  Morch.  Voldi  Cat.,  ii..  p.  38,  1853  (not  Isocardia  Morcli.  loc.  cit.,  =  Meio- 

Ciirdia  H.  and  A.  .Adams,   1857). 
Bucardia  cor  H.  and  A.  Adam?.  Gen.  Rcc.  Moll.,  ii..  p.  461.  1857. 
Tyclwcardia  cor  Roenier.  Conchyl.  Cab..  Xeue  .\u.sg.,  x..  pt.  3.  p.  5.  1869. 

To  make  clearer  the  history  of  this  genus  1  have  ])refixe<l  the  svnonvniy 
of  its  type  species  so  far  as  it  bears  on  the  subject.  The  "  heartshells"  of 
the  older  conchologists  included  most  of  the  species  with  conspicuously  cordi- 
form  profiles,  compressed  or  cyclodont  teeth,  or  involute  umbones.  Bucardia 
of  the  pre-Linncan  writers  comprised  such  forms  as  Cypricardia,  Hippopus, 
Cardiuni,  Curdita,  etc..  and  in  the  Isocardia  of  Klein  we  find  such  an  assembly. 

In  early  attempts  to  segregate  the  members  of  this  heterogeneous  group  it 
was  inevitable  that  the  first  subdivisions,  according  to  modern  ideas,  should 
still  be  composed  of  more  than  one  generic  group. 

Linne  placed  the  type  of  this  genus  first  in  Cardium  and  subsequently  in 
Cliaina.  and  gave  it  three  specific  names  before  suiting  himself.  The  oldest 
of  these,  according  to  the  rules  of  nomenclature,  must  take  the  place  of  the 
latest,  which  is  in  almost  universal  use. 

Poli  seems  to  have  been  the  first  to  separate  the  groui)  from  the  Chamas, 
but  his  quadrinomial  nomenclature  forbids  us  to  tUilize  his  names. 

Bruguiere  separated  under  the  name  of  Cardita  a  group  which  included 
the  type  of  Isocardia.  as  well  as  a  large  number  of  Cardilas  in  the  modern 
sense. 

Humphrey  under  the  name  of  Trapezium  separated  Cypricardia  -\-  Iso- 
cardia of  Lamarck,  and  the  former  having  been  selected  by  Megerle  to  carry 
the  generic  name,  the  name  applied  by  Lamarck  to  the  latter  can  be  retained. 
The  plural  name  Hippopodcs  proposed  by  Meuschen  for  Isocardia  and  Hip- 
popiis  is  not  in  accordance  with  the  Linnean  nomenclature  and  must  be  re- 
jected, though  it  might  fairly  be  claimed  that  it  was  embodied  in  Lamarck's 
Hippopns  to  an  extent  which  left  Isocardia  free.  Isocardinin  and  Biicardinin 
are  variants  of  philologic  trifling.  Why  the  name  Tyclwcardia  of  Roemer 
should  have  been  proposed,  as  observed  by  Stoliczka,  is  incomprehensible. 

.So  far  as  the  Tertiary  and  recent  fauna  of  North  America  and  the 
Antilles  are  concerned  the  genus  is  divided  into  two  groups,  Isocardia  proper, 
typified  by  /.  hiunana  L.,  and  the  subgenus  Meiocardia  H.  and  A.  Adams, 
typified  by  /.  Moltkcana  Chenmitz.     These  groups  are  feebly  separated  in  the 
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recent  fauna,  and  among  the  fossils  their  characters  seem  indefinitely  inter- 
changeable. The  group  of  which  Callocardia  is  the  most  conspicuous  member 
is  widely  separated  from  Isocardia  by  anatomical  characters.  None  of  its 
members  have  yet  been  reported  as  American  Tertiary  fossils. 

There  are  very  few  species  of  Isocardia  in  our  Tertiary.  "  Biicardia"  veta, 
described  by  Conrad  from  the  Shark  River,  New  Jersey,  Eocene,  is  referred 
to  the  Veneridce  by  Whitfield  and  regarded  as  a  Cretaceous  species.  Harris 
(Bull.  Am.  Pal.,  i.,  p.  180,  pi.  16,  fig.  5,  1896)  has  described  /.  mediavia  from 
the  Midway  Eocene  of  Alabama  and  Texas;  Glossus  Hlosus  Conrad  (in 
Wailes,  Geol.  Miss.,  p.  289,  pi.  14,  fig.  8,  1854)  is  a  Glycyiucris.  The  follow- 
ing species  are  all  the  others  yet  discovered : 

Isocardia  floridana  n.  sp. 

Plate  46,  Figures  21,  26. 

Vickshurgian  Oligocene  of  Arredondo.  h'lorida. 

Shell  short,  high,  with  strongly  involute  beaks,  solid,  strongly  and  sharply 
unicarinate ;  inequilateral,  the  anterior  end  shorter,  hardly  extending  farther 
than  the  vertical  of  the  beaks;  base  rounded  from  the  anterior  end  to  the 
end  of  the  carina,  which  extends  from  the  beaks  to  the  posterior  basal  angle ; 
posterior  dorsal  margin  gently  arcuate,  posterior  end  truncate  from  the  end  of 
the  hinge-line  to  the  basal  end  of  the  carina;  teeth  of  the  hinge  normal,  much 
compressed,  the  lateral  low  and  distant ;  jKistorior  dorsal  slope  excavated. 
Lon.  30,  alt.  25,  diam.  30  mm. 

A  single  cast  of  the  inside  of  a  right  valve  of  this  species  is  all  that  was 
obtained,  but  the  characters  are  well  exhibited,  except  the  external  sculpture, 
which  may  have  been  somewhat  undulated.  It  cannot  be  any  of  the  described 
species. 

Isocardia  fraterna  Say. 
Isocardia  fraterna  Say,  Journ.  Acad.  Nat.  Sci.  Phila..  iv.,  p.  14.?,  pi.  xi.,  fig.  i  a-b,  1824. 
<  Isocardia  rustica  Conrad,   Fos.   Medial  Tert..   p.   20.   pi.   xi.,   fig.    i,    1838;    not   l\-nus 

(^  Arctica)   rustica  Sowerby,   1818. 
Glossus  rusticus  Conrad,  Proc.  Acad.  Nat.  Sci.  Pliihi.,  vii.,  p.  29,  1854. 
Isocardia  Conradi  Orbigny,  Prodr.  Pal.,  iii.,  p.  121,  1852. 
Glossus  fraterna  Meek,  S.  I.  Miocene  Checkl.,  p.  8,  1864. 
Bucardia  fraterna  Conrad,  Proc.  Acad.  Nat,  Sci.  Phila.  for  1862,  p.  576,  1863. 

Miocene  of  Maryland  at  Plum  Point  (Hums,  lower  bed),  Charlotte 
Hall,  and  St.  Mary's  on  the  Patuxent ;    City   Point,  James  River,  and   near 
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Yorktown  on  the  York  Kivcr,  and  at  W'illianisbnrg.  \'irginia :  also  at  Miir- 
freesboro,  Hartford  County,  North  Carolina,  according  to  Conrad. 

This  species  was  confounded  with  the  Venus  nistica  of  Sowerhv,  a  P.ritish 
Crag  fossil  belonging  to  the  genus  Cyf^riiia  of  Lamarck  {^  Arctica  Schum.), 
and  Orbigny,  on  the  ground  that  they  were  not  identical,  and  probably  over- 
looking Say's  previous  description,  renamed  the  shell  /.  Convadi.  This  of 
course  is  not  identical  with  the  Isocardia  Conradi  Gabb  (Journ.  Acad.  Nat. 
Sci.,  2d  Ser.,  iv.,  p.  392,  pi.  68,  figs.  21,  21a,  i860)  from  the  Cretaceous  marl 
of  Timber  Creek,  New  Jersey  (described  and  figured  also  by  Whitfield,  Mon. 
U.  S.  Geol.  Surv.,  ix.,  p.  200,  pi.  25,  figs.  3,  4,  1885)  and  Prairie  BlufT,  Alabama. 
The  Cretaceous  species  may  take  the  name  of  Isocardia  Gabbl.  since  the 
present  name  is  untenable. 

The  /.  fraterna  seems  to  have  but  a  limited  distribution  in  the  Mi(jcene. 
The  young  are  rather  more  elongated  than  the  adult  proportionately  and 
senile  specimens  again  become  drawn  out  so  that  the  outline  of  the  shell, 
as  well  as  the  undulation  of  its'  surface,  are  exceedingly  variable.  The  stria- 
tion  of  the  lateral  tooth,  mentioned  by  Conrad,  is  not  a  constant  feature,  as 
this  tooth  is  often  smooth.  Nevertheless,  it  is  quite  a  characteristic  shell. 
An  internal  cast,  probably  of  this  species,  was  collected  in  the  Miocene  clays 
of  Chilmark,  Martha's  Vineyard,  Massachusetts,  by  J.  B.  Woodworth. 

This  species  has  been  united  with  the  Isocardia  hiiiiiana  of  Europe  by 
Deshayes,  Hoernes,  and  others,  but  this  appears  to  me  ciuite  inadmissible. 

Isocardia  Markoei  Conrad. 
Isoccirclic!  Markoei  Conrad,  Bull.  Nat.  Inst.,  ii..  p.  193,  pi.  2,  fig.  i,  1842. 
Ghssus  Markoei  Conrad,    Proc.   Acad.   Nat.    Sci.    Pliila..   vii..   p.   29,   1854:     Meek,    Mioc. 

Checkl.,  p.  8,  1864. 
Bucardia  Markoei  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  576,   1863. 

Miocene  of  Calvert  Clififs,  Maryland,  Markoe,  Foreman,  and  O'l'.rien: 
Plum  Point,  Maryland,  Burns  (upper  bed). 

This  well-characterized  and  compact  species  has  not  been,  so  far  as  1  have 
heard,  discovered  anywhere  outside  of  Maryland. 

Isocardia  Carolina  n.  sp. 
Pl.\te  46.  Figure  22. 
Miocene  of  Edgecombe  County,  North  Carolina,  J.  E.  Bridges;    Grove 
Wharf,  James  River,  Virginia.  Burns. 

Shell   large,   solid,   rotund,    rather   thin    for   its   size,   with   involute   beaks, 
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inflated  and  inequilateral  valves ;  anterior  end  short,  subangular  above,  round- 
ing evenly  into  the  base  below ;  hinge-line  forming  a  segment  of  a  circle,  and 
except  the  anterior  angle  the  outline  of  the  valve  is  nearly  suborbicular :  near 
the  umbo  behind  are  traces  of  two  radial  ridges  separated  by  a  shallow  sulcus, 
but  these  rapidly  become  obsolete,  and  the  surface  of  the  valves  smooth  except 
for  incremental  lines,  which  become  stronger  and  more  disposed  in  undula- 
tions near  the  anterior  base  in  senile  specimens ;  hinge  normal,  strong,  the 
lateral  smooth  and  well  developed,  the  left  cardinal  duplex,  compressed,  with 
a  small  deep  pit  for  the  opposite  cardinal  below  the  junction ;  anterior  adductor 
scar  small,  impressed,  posterior  scar  much  larger.  Lon.  95,  alt.  92,  diam.  74 
mm. 

This  species  is  represented  by  two  left  valves  in  the  National  Collection, 
obtained  from  North  Carolina  and  Virginia.  It  forms  a  marked  contrast  to 
/.  fraterna  in  its  nearly  smooth  subglobular  form  and  greater  size.  It  may 
be  that  to  specimens  of  this  species  Conrad  referred  when  in  his  description 
of  /.  nistica  {=  fraterna)  he  said  that  it  "attains  in  North  Carolina  a  larger 
size  than  the  /.  cor  with  which  Deshayes  considers  it  identical."  If  Deshayes 
had  specimens  of  this  sort  his  conclusion  would  not  seem  so  unreasonable 
as  it  does  when  one  compares  a  good  series  of  /.  fraterna  with  /.  cor  {=  hu- 
nwna).  The  present  species,  though  very  much  less  ponderous  than  /.  fra- 
terna. is  thicker  than  /.  luiuiana  and  has  its  hinge  less  compressed,  especially 
the  cardinals,  of  which  the  profile  forms  a  broad  M  with  a  conical  pit  below 
it :  the  lateral  is  also  stronger  and  proportionately  more  distant  from  the 
cardinals;  the  posterior  adductor  scar  is  larger  than  in  huniana  of  the  same 
dimensions,  while  the  umbo  of  /.  Carolina  is  smaller,  more  pointed,  less  in- 
volute, and  is  distant  6.5  iiiillinictres  from  the  hinge  margin,  while,  in  a 
specimen  of  /.  hitniana,  slightly  larger  than  that  of  /.  Carolina,  the  umbo  of 
the  same  valve  is  eighteen  millimetres  from  the  margin.  Correlatively,  the 
excavation  in  front  of  the  beaks  is  considerably  smaller  in  /.  Carolina.  The 
largest  senile  specimens  of  /.  humana  are  higher  and  less  orbicular  than  the 
types  of  /.  Carolina,  which  are  evidently  senile  specimens  also. 

On  the  whole,  in  spite  of  the  fact  that  the  material  is  scanty,  there  seems 
to  be  reason  to  think  that  in  the  l'i)])er  Miocene  there  is  a  type  of  Isocardia 
leading  from  the  older  Miocene  forms  of  Maryland  in  the  direction  of  the 
/.  humana  of  the  European  fauna.  The  form  figured  by  Hoernes  frcim  the 
Vienna  Miocene  under  the  name  of  Isocardia  cor  (Moll,  Wiener  Beckens, 
pi.  20,  fig.  2  a-d,  1870)  is  in  my  opinion  distinct  from  the  recent  shell,  from 
which  it  dififers  by  its  more  produced  and   involute  beaks,  its  much  greater 
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transverse  diameter  as  eompared  with  its  height,  its  broader  and  heavier  hinge- 
plate,  and  its  less  angular  or  rather  totally  rounded  anterior  end.  I  give  the 
dimensions  for  comparison : 

/.  huniana  L.,       alt.  70,  Ion.  76,  di:im 55. u  mm. 

Hoernes's  figure,  "    70,     "70,      •' 71.5  mm. 

Height  from  hinge-line  to  base,  /.  hiiiiiana 65      mm. 

"          "              ■'          "       "      Hoernes's  ligure,     .     .  60     mm. 

"          "              "         top  (.)f  beaks,  /.  hitiiiana,     .     .  5     mm. 

"          "              "              "           "       Hoernes's  figure,  i"     nun. 

Hoernes  states,  and  his  figures  support  the  statement,  that  the  \'ienna 
shell  is  more  ponderous  than  the  recent  one.  and  I  may  say  that  the  com- 
parison of  a  large  series  of  the  latter  from  various  localities  shows  nothing 
comparable  with  the  characters  of  the  former.  I  would  therefore  propose 
the  name  of  Isocardia  Hocniesi  for  the  type  from  ("lainfahren,  N'ienna  Miocene. 


Superfamily  CARDIACEA. 

Familv  CARDIID.-E. 

Genus  CARDrUM:  Linnr. 

<  Cardium   Linne.   Syst.  Nat.,  ed.   x..  p.  678.   No.  272.    1758;    Mus.   Lud.   Ulricre,   p.  483, 

1764:  Syst.  Nat.,  ed.  xii.,  p.  1121.  1767.  First  species  C.  costatuin  L. 
Cordiformes  Da  Costa,  Elem.  Conch.,  pp.  267-68.  1776;  ex.  fig'd.  C.  nncdo  L.  (work- 
not  strictly  binomial  in  nomenclature). 
Cardiuiii  Muller,  Zool.  Dan.  Prodr..  p.  246,  1776;  C.  cchinatum  ct  cdulc  L. ;  Humphrey, 
Mus.  Calonnianum,  p.  49.  1797;  Bolten,  Mus.  Boltenianum,  ed.  i..  p.  189.  179*^:  ed. 
ii..  pp.  132-34.  1819:  Bruguiere,  Encycl.  Meth.,  i.,  pp.  203-235.  1789:  Lamarck,  Pro- 
drome, p.  86.  1799:    sole  ex.  Cardium  aculcatum  L. 

The  genus  Cardium  as  originally  proiKJsed  by  Linne  was  nearly  homo- 
geneous. He  named  no  type,  and  Bruguiere  was  the  first  to  eliminate  Iso- 
cardia (which  he  placed  with  Cardita).  but  he  also  contented  himself  with 
saying  that  the  spiny  species  were  originally  typical,  and  nattied  none  of  them 
as  an  exemplar.  Hwass  (in  Humphrey)  seems  to  have  followed  P.ruguierc, 
and  Bolten  was  the  first  to  make  a  formal  division  of  the  genus.  He  separated 
the  species  into  three  genera,  Corcitlum.  containing  shells  of  the  C.  cardissa 
type:  Fraguin,  with  the  "strawberry  heartcockles"  like  C.  iiiiedo:  and  Car- 
dium proper,  which  was  also  divided  into  lamellate,  costate,  imbricate,  dentate. 
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or  spiny,  and  glabrous  groups,  the  latter  being  equivalent  to  Isocardia.  The 
following  year  Lamarck,  in  his  Prodronius,  selected  C.  aculcatum  Linne  as 
an  exemplar  of  the  genus. 

From  that  time  the  work  of  systematists  has  been  confined  chiefly  to 
naming  minor  groups  characterized  by  peculiarities  of  sculpture,  many  of 
which  are  of  little  structural  importance  and  chiefly  convenient  as  a  means 
of  assorting  a  rather  uncomfortably  numerous  assembly  of  species. 

The  genus  Cardium  in  the  wider  sense  is  very  homogeneous  compared  with 
most  large  groups.  The  differences  are  of  comparatively  minor  importance  if 
judged  by  the  standard  of  many  other  analogous  groups. 

The  sculpture  is  predominantly  radial,  only  in  very  exceptional  cases  does 
concentric  or  oblique  sculpture  or  marked  reticulation  appear. 

The  hinge  throughout  the  typical  portion  of  the  group  is  very  uniform, 
comprising  lateral  lamellae  in  both  valves  and  two  cardinals  in  each  \a1ve,  of 
which,  when  interlocked,  the  inner  pair  are  more  robust  and  the  outer  pair 
feeble,  so  as  to  be  liable  to  be  overlooked  or  to  become  obsolete  in  worn  or 
senile  specimens.  A  more  important  character  is  that  brought  about  by 
"  torsion,"  or  a  process  of  twisting,  which  results  in  many  species  in  bringing 
the  two  cardinals  of  one  valve  one  above  another,  vertically,  while  in  the 
opposite  valve  the  cardinals  will  follow  each  other  in  a  horizontal  line.  The 
teeth  often,  especially  in  thin  species,  seem  to  spring  from  the  umbonal  cavity 
rather  than  from  a  hinge-plate,  a  feature  which  I  have  tried  to  indicate  by 
the  term  Cyclodont.  .Another  feature,  i)erhaps  connected  with  the  api>arent 
rotation  of  the  cardinals,  is  the  tendency  of  the  dorsal  margin,  just  in  front  of 
the  umbones,  to  be  pouted  and  thickened. 

In  all  the  typical  Cardiunis  there  is  neither  luniik-  nor  escutcheon,  thdiigh 
a  space  between  the  terminal  ribs  and  the  shell  margin  may  be  smoother  and 
simulate  a  lunular  area.  The  lateral  teeth  are  present  in  all  groups  except  the 
subgenus  Lophocardiinn.  In  Serrifycs  alone  the  cardinals  are  obsolete.  All 
the  species,  especially  those  of  tropical  waters,  tend  to  have  the  ends  of  the 
shell,  especially  the  posterior  end,  slightly  different  in  scidpture  fmrn  the 
middle  of  the  disk.  Thus  in  Lccvicardiniii  the  ends  are  smooth  and  the  ilisk 
obsoletely  radially  grooved,  in  Scrripcs  the  exact  reverse  is  the  case.  \\  liether 
the  surface  be  smooth  or  not.  there  is  always  some  serration  of  the  internal 
basal  margins.  In  J'rotocardia  a  strongly  differentiated  posterior  area  is 
developed,  the  sculpture  of  which  is  doubtless  correlated  with  the  structure 
of  the  mantle  edge  around  the  siphonal  apertures.  In  Tropidocardiiiiii  there 
are   several   channels    (corresponding,   not   to   elevations   of   scul])tnrc',   but    to 
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the  interspaces  of  the  ribs  externally)  internally  radiatint;  from  near  the 
unibones,  where  at  their  terminations  they  are,  as  it  were,  roofed  over;  these 
channels  are  differently  colored  from  the  rest  of  the  interior.  Somewhat 
analogous  is  the  case  of  EthinocarJiiiiii.  an  U])])er  Cretaceous  type,  in  which 
the  region  within  the  pallial  line  is  deejily  pitted,  the  apices  of  the  conical 
pits  being  covered  with  an  extremely  thin  layer  of  shelly  matter,  so  that  the 
least  exfoliation  or  erosion  results  in  the  appearance  of  a  row  of  perforations 
in  the  channels  between  the  external  ribs  over  a  large  part  of  the  disk.  In 
most  Cardiacca  the  pallial  line  is  more  distant  from  the  distal  margin  of  the 
valves  than  is  usual  in  Pelecypoda,  and  it  is  frequently  subtruncate  behind. 
In  Lcptocardia.  a  small  Cretaceous  type,  there  is  a  double  sinuation  of  the 
posterior  part  of  the  jiallial  line,  almost  suggesting  a  pallial  sinus,  and  in 
Serripes  it  is  truncate. 

The  periostracum  in  most  species  is  thin  and  obscure,  but  in  the  boreal 
species,  except  Serripes.  it  becomes  more  conspicuous,  coarse,  and  even  tufted. 
A  few  tropical  forms,  notably  C.  latum  Reeve,  also  show  a  pubescent  peri- 
ostracum. 

The  ligament,  which  encloses  an  obscure  resilium,  is  usually  short,  strong, 
and  seated  in  a  deep  groove,  forming  short,  often  thickened,  nymphs.  I  have 
not  found  any  species  with  an  amphidetic  ligament  or  any  tendency  to  a  sink- 
ing in  of  the  ligament.  The  activity  of  these  animals  is  such  that  the  valves 
must  be  pretty  flexible  in  their  motions  not  to  put  their  owner  to  a  disadvan- 
tage among  its  kind,  and  this  condition  is  correlated  with  the  feebleness  of 
the  cardinals,  'the  strong,  short  ligament,  and  the  constant  presence  of  serra- 
tions to  hold  the  valves  in  place  when  closed. 

Nearly  all  Cardia  have  two  forms,  one  more  equilateral  and  globose,  the 
other  more  oblique  and  elongated,  but  whether  these  differences  can  he  corre- 
lated with  sex  is  at  present  unkudwn. 

The  shell  of  Cardiujii,  especially  the  tropical  species,  is  frequently  furnished 
with  an  external  shelly  layer  from  which  most  of  the  spinose.  nodose,  or 
other  superficial  sculi)ttu-e  is  wholly  formed.  This  layer  is  very  feebly  attached 
to  the  next  inward  layer  of  shell  and  may  be  easily  scaled  oft',  taking  with  it 
the  sculpture.  The  surface  below  it  is  usually  polished,  and  in  fossils,  espe- 
cially of  the  subgenus  Fragiiin,  the  ribs  will  then  appear  polished  and  perhaps 
fiat,  when  they  were  originally  keeled  or  nodose,  and  show  no  evidences  of 
erosion.  This  deceptive  habit  should  be  borne  in  mind  by  workers  on  this 
group. 

The   distribution   of   the   genus    in   time   among  our   Tortiaries   has   some 
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points  of  interest.  The  Eocene  forms  are  much  more  like  European  recent 
species,  as  regards  the  sections  of  the  genus  to  which  they  belong,  than  later 
American  forms.  There  are  at  present  no  species  of  typical  Cardiuiii  in  the 
American  fauna,  but  in  the  Eocene  and  up  to  the  end  of  the  Oligocene  such 
forms  were  not  uncommon. 

The  curious  subgenus  Ethiiwcardhnii  of  the  Cretaceous,  the  section  Dinn- 
cardium  from  the  Oligocene  to  the  i)rescnt  fauna,  and  the  elegantly  sculp- 
tured Trigoniocardia  are  of  strictly  American  distriliution  both  recent  and 
fossil  as  far  as  I  have  been  able  to  ascertain.*  Cardium  and  TracIiycardiiDii 
are  represented  in  America  only  as  fossils.  We  have  no  representatives  of 
Tropidocardinm,  Heiiiicardiinn.  Fiilvia,  Discors,  Corculuin,  Ctenocardia, 
Lunulicardia.  or  Avicidarinin.  Ccmstodcrma  and  Serripes  are  circuniboreal : 
Riiigicardiitiii.  Fraguiii,  Papyridca,  Lavicardiuni.  and  Protocardia  are  circum- 
tropical.  Unless  the  internal  cast  from  the  (Eocene?)  Puget  group  of  Wash- 
ington, figured  by  White  ( U.  .S.  Geol.  Surv..  Bull.  No.  51,  plate  ix.,  fig.  4. 
1889),  be  an  exception,  we  have  on  this  side  of  the  world  no  examples  of 
that  curious  group  of  modified  fluviatile  cockles,  typified  by  Adacna,  so  abun- 
dant in  the  brackish  water  beds  of  southeastern  Europe  and  the  Caspian. 

The  .synonymy  and  subdivisions  of  this  group  are  as  follows  : 

Genus  CARDIUM  (  L.  )  Lamarck. 

Cardium  Lam..  Prodr..  p.  86.  1799;  Poll,  Test.  Utr.  Sicil..  iii..  pp.  50.  258.  1795;  Mcgcrle. 
Entw.,  p.  5.3,  181 1. 

Cerastes  +  Cerastoderma  Poli.  of.  cit.,  p.  258.  1795;    not  Cerastes  ham..  1768  (RcMilia). 

Acanthoeardia  Gray,  Li.sl  of  Brit.  An.,  p.  23.  1857  :  IL  and  A.  Adams,  Gen.  Rec.  Moll . 
ii..  p.  45.S,  1857. 

Acanthocardium  Roemer.  Conch.  Gal).  (Cardium).  cd.  ii..  p.  17.  1869:  Montcrosato,  Gonch. 
Medit..  p.  18,  1884. 

Cardea  Gonrad  (MS.)  Wliitfield.  Lam.  Raritan  Glays.  p.  134.  18S5  (C  dumosum  Con- 
rad). 

Crioeardium  Gonrad,  Am.  Journ.  Gonch.,  vi.,  p.  75.   1870  (C.  dumosum  Gonrad). 

Eiieardium  Fischer,  Man.  Gonch..  p.  1037,  1887. 

Plagiocardium  Gossmann,  Cat.  Illustr..  p.  156.  1887. 

Shell  variably  sculptured,  usually  with  predominantly  radial  ornamenta- 
tion, usually  closed  or  gaping  but  slightly,  with  no  lunule  or  escutcheon  ;    foot 


*  Since  this  was  written  I  find  Cardium  alternatum  Orbigny,  from  the  Turonian  of 
Sainte  Maiire.  is  an  Ethmocardium. 
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geniculate,    sniootli,    the    pallial    line    rather   distant    from    the    margin    of   the 
valves,     llnige  r  ipi  ioi^~ui" 

Subgenus  CARDIUM  s.s. 

Shell    rotund,   closed,   with    spinose    ribs   and    granulose   or   cross-striated 
channels ;    left  cardinals  anterior  when  interlocked. 


Subgenus  TRACHYCARDIUM   MSrch. 

Trachycardium  Morch.  Ynldi  Cat.,  ii..  p.  34.  1853  (,C.  isocardui  L.). 
Granocardium  (ial)li.  Pal.  Cala..  ii..  p.  266,  18C8  (C.  sabulosum  Gabb). 

Shell  like   Cardiniii   s.   s.,  hut   with  the  ribs   imbricate  or  granulose :    the 
channels  also  sometimes  granulose. 

Section  Airos/crigiiia  Dall,  igoo. 
Shell  with  an  elevated  mesial  rib  internally,  radiating  from  the  umbonal 
cavity.     Type  Cardiuni  Dalli  Heilprin. 


Subgenus  RINGICARDIUM  Fisher. 

Riiigicardium  Fischer.  Man.  Conch.,  p.  1037,  1887  (C.  rinncns  (Inielin). 

Bucardium  Gray.  .A.nn.  Mag.  N.  Hist..  1853.  p.  40  (ex  forte,  not  of  Megerlc.  Entw..  p.  52, 

1811). 
Pcctunculus  (Adanso)i)   Mcirch,  Yoldi  Cat.,  ii..  p.  33.  1853  (not  of  Lamarck,  1799)- 

Shell  rotund,  gaping,  with  t1at  ribs  and  channels,  the  posterior  area  with 
granulose  channels :  posterior  margin  sharply  sijinose,  the  spines  crossing 
each  other  over  the  gape ;  left  cardinals  when  interlocked  posterior  to  the 
right  ones. 

Subgenus  CERASTODERMA  Morch. 

Ceraslodcnna  Miirch,  Cat,  Yoldi,  ii.,  p.  34.  1853:    Roenicr.  Condi.  Cab..  2d  ed.  {Carditim), 

p.  40,  1868;    Meek,  Pal.  Upper  Missouri,  p.  r66,  1876;    C.  cditlc  L. 
Cardimn  Gray,  List  Brit.  \n..  p.  25.  185 1  ;    not  of  Lamarck. 
Parz'icardium  Monterosato,  Sin.  Conch.  Medit..  p.  19,  1884. 

Shell  rotund  or  obovate.  closed  :  with  strong  ribs  obsoletely  granulose  or 
imbricate  or  smooth  ;  no  ])osterior  or  anterior  area,  channels  simple :  hinge 
normal. 
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Section   Cerastodcriua  s.  s. 

Shell  white,  with  coarse  or  tufted  periostraciim,  the  ribs  similar,  and  usu- 
ally obscurely  nodulose;    inhabiting  boreal  seas  or  comparatively  deep  water. 

Section  Dinocardimn  Dall,  1900. 

Shell  with  more  or  less  coloration,  periostracum  thin,  polished,  and  incon- 
spicuous:  ribs  with,  anteriorly,  arcuate  hardly -raised  imbrications;  mesially, 
flattened  and  nearly  smooth ;  posteriorly,  depressed  and  polished.  Tvpe  Car- 
diuiii  magnum  Born,  =  C.  ventricosum  Brug. 

This  group  is  notable  for  its  elegant  sculpture,  from  which  spines,  pustules, 
and  elevated  scales  are  absent.  It  replaces  in  warmer  waters  of  America  the 
Cerastodermas  of  the  North,  and  goes  back  in  geological  time,  with  its 
characters  well  marked,  as  far  as  the  Oligocene. 

Subgenus  ETHMOCARDIUM   White. 

Ethmocardium  White,  Proc.  U.  S.  Nat.  Mus.,  ii.,  p.  jyi.  1880.  Type  Cardiuin  spcciosuin 
Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1856.  p.  274.  1857:  not  Cardium 
speciosum  Adams  and  Reeve,  Voy.  Sainarang,  p.  yy,  pi.  22.  fig.  9,  1850. 

Shell  ovate,  closed,  usually  with  plain  ribs  and  channels,  internally  with 
the  ])allial  area  deeply  pitted  in  lines  corres])ondiiig  to  the  external  channels, 
the  ])its  nearly  reaching  the  external  surface. 

This  type  is  believed  to  be  characteristic  of  the  L  pjjcr  Cretaceous.  The 
specific  name  of  the  typical  species  is  preoccupied  and  1  would  propose  for  it 
the  new  name  of  Cardiuin  {Ethmocardium)  IVhitci. 

Subgenus  TROPIDOCARDIUM   Roemer. 

Tropidocardium  Roemer,  Conch.  Cab.,  2d  ed.  {Cardium  }.  \).  i,?.  i86g  (C.  costatum  L.)  : 
Meek,  Pal.  Upper  Missouri,  p.  166,  1876. 

Shell  with  a  straight  hinge-line,  subauriculate,  inflated,  rotund,  gaping 
behind,  with  ribs  bearing  hollow  keels  or  spines ;  interior  with  excavated 
radial  channels  behind  the  middle  line;    hinge  normal. 

Subgenus   FRAGUM   Bolten, 

Fragtim  Bolten,   Mus.  Boltenianum,  p.    189,   1798;    ed.   ii.,  p.   131,   i8ig    (C.   uncdo  L.)  ; 

Morch,  Cat.  Yoldi,  ii.,  p.  35,  1853. 
Isocardia  Oken,  Lthrb.  Naturg.,  pp.  viii.,  234,  1815  {ex  parte,  not  of  Lamarck,  1799). 
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Ilcmicaniium   Swainson.  Mai.,  p.  373,   1840;    Rociiier.  Conch.   Cab.,  2d  ed.,  p.    100,   1869; 

Cuvier.  Regno  An.,  ii.,  p.  479,  1817,  ex  furtc. 
Bucardiuin  Gray,  Ann.  Mag.  Nat.  Hist.,  1853,  p.  40:   not  of  Mcgerle,  Entw.,  p.  52,  181 1. 
Loxocardiuiii  Co.ssniann,  Cat.  Illustr..  p.  160.  1887. 

Shell  suhtriincate  behind,  inflated,  with  strong  ribs,  no  lunule  or  escutcheon, 
the  channels  simple,  hinge  normal,  pallia!  line  nearer  the  basal  margin  than  in 
most  Cardia. 

Section  Fi-agitm  s.s. 
\'alves  obtusely  angular  in  front  of  the  truncation,  ril)s  numerous,  strong, 
])ustular,  or  imbricate  throughout.    Type  C.  nncdo  L. 

Section  Hoiiiiaii/iuin  (  Ciuier  em.  )  Dall. 
Valves  more  or  less  keeled  behind  the  truncation,  ribs  comparatively  few, 
low,  flattish,  only  those  near  the  middle  of  the  shell  i)ustular ;  channels  con- 
centrically sculptured.     Type  C.  heniicardiitiii  L. 

Section  Tri^oniocardia  Dall. 
Shell  small,  few  ribbed,  medial  ribs  very  strong;    posterior  end  subtrun- 
cate   with   smaller   closer   ribs :    channels   strongly   concentrically    sculptured : 
shell  colorless,  periostracum  smooth.     Type  Cardiiiiii  granifcniui  Sowerby. 

.Section   Ctcnociirdia  H.  and  .\.  Atlams. 
Ctcnocardia  H.  and  .X.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  459,   1857;    Fisclicr,  Man.  Concli., 

p.  11,39.  1887.     Type  C".  hyslrix  Reeve. 

Like  Fragniii  s.  s.,  but  the  ribs  profusely  spinose,  the  truncated  area  desti- 
tute of  spines,  or  with  much  smaller  ones. 

Subgenus  PAPYRIDEA  Swainson. 

Pal>yridca  Swainson.  Ma!.,  p.  374.  1840  (C.  sulcnit'ormc  Brug.  =  C  sl^inosnm  Mcuschen). 
\'alves  elongate  oval,   gaping,   with   numerous  narrow   ribs   more  or  less 
tuberculose  or  spiny. 

Section  Papyridea  s.s. 
Shell  thin,  gaping  at  iioth  ends,  subcompressed,  the  posterior  margin  around 
the  gape  deeply  serrate :    periostracum  inconspicuous. 
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Section    Fulvia  Gray. 

Fuhia  Gray.  .\nn.  Mag.  N.  Hist.,  1853.  p.  40.     Type  C.  apcrtuin  Bruguiere ;    not  Fulvia 
H.  and  A.  Adams,  Fischer,  etc. 

Shell  globose,  very  thin,  gaping  behind,  with  tine  radial  threading ;  anterior 
part  of  .shell  minutely  pustulate ;  the  right  anterior  laterals  start  from  the 
umbonal  cavity,  not  from  the  hinge-plate,  and  the  left  cardinals,  as  in  Papy- 
ridea,  are  posterior  to  the  right  ones  when  interlocked :  the  margin  of  the  gape 
is  not  serrate. 

The  type  of  this  section  has  been  erroneously  cited  as  C.  bullatuin  L., 
causing  confusion. 

Subgenus  L^EVICARDIUM   Swainson. 

Lccvicardium  Swainson.  Mai.,  p.  37.^.  1840:    11.  and  A.  .-Xdanis.  Gen.  Rec.  Moll.,  ii.,  p.  457, 

1857;    Roemer,  Conch.  Cab.,  2d  ed.  {Caniium),  p.  80,  1869. 
LiocSrdiuin  Morch,  Yoldi  Cat.,  ii.,  p.  35,  1853.     Type  Cardiuiii  norvcgicum  Spengler. 

Shell  thin,  oval,  closed,  middle  of  the  valves  smooth  or  feebly  radially 
sculptured,  ends  with  a  smooth  area,  hinge  normal,  but  with  the  anterior 
laterals  springing  from  the  timbonal  cavity ;    periostracum  smooth. 

Section  Pac/iyiardiuiii  Conrad. 
Pachycardium  Conrad,  Am.  Journ.  Conch.,  v..  p.  g6,  1870.     Type  C.  Sj'iUmani  Conrad. 

Shell  resembling  Lcrvicardinin  but  very  ])onderous  and  with  obsolete  radial 
sculpture  on  the  posterior  fourth  of  the  shell,  visible  chiefiy  as  serrations  on 
that  part  of  the  margin ;  the  remainder  of  the  shell  smooth,  or  in  certain 
abnormal  specimens  with  irregular  concentric  wrinkles  on  the  anterior  aspect. 
Cretaceous. 

Another  Cretaceous  form  from  Texas  (Tucumcari)  has  the  posterior  end 
of  the  shell  truncate  and  somewhat  impressed,  as  in  Pragiiin  medium  L.,  but 
shows  the  other  characteristics  of  Pachycardium. 

Subgenus  DISCORS  Deshayes. 

Discors  Deshayes,  An.  s.  Vert,  basin  de  Paris,  i..  pp.  553,  569,  1858.     Type  C.  suhdiscors 

Orbigny. 
Lyrocardium  Meek,  Pal.  Upper  Missouri,  p.  173,  1876,     Type  C.  lyratum  Sowerby. 
Amphicardium  von  Martens,  1880,  fide  Fischer. 
Divaricardium  Dollfiis  and  Dautzenbcrg,   Feuillc  des  Jeuncs  Nat.,  p.  95,   1886;    C.  dis- 

crcpans  Basterot. 
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Shell  like  Lcrvicardiiiiii  hut  with  the  anterior  half  finely  radially  striate, 
over  which  pass  sharp,  elevated,  ohlique  lainellations ;  posterior  half  with 
sharp,  elevated,  radial  ribs. 

Genus  SERRIPES  Beck. 
Serripcs  (Beck  MS.)   Gould,  Inv.  Mass..  p.  93,  1841  ;    C.  grdnlundicum  Gmclin. 
Afhrodite  Lea,  Trans.  Am.  Phil.  Soc,  v.,  p.  1 11.   1834:    obs.  genus  Unio,  i.,  p.  223;    sole 

ex.  A.  columba  Lea,  of',  cit.:    not  Afhrodite  Hiibner,  1816  (Lepidoptera). 
Acardo    Svvainson.    Mai.,   ]).   374,    1840;     C'.   cdoiliiluiii    auct. :    not  Acardo   Bruguiere,  or 

Lamarck,  1799,  or  Oken,  1815. 

Valves  smooth  mesially,  radially  striate  towards  the  ends,  cardinal  teeth 
obsolete :  pallial  line  truncate  behind ;  foot  geniculate,  compressed,  serrate  on 
the  edge  below. 

This  genus  is  confined  to  boreal  seas  and  includes  only  two  species  in  the 
present  fauna. 

Genus  CORCUX,UM  tiolten. 
Corcidum  Bolten,  Mus.  Boltenianum,  p.  188,  1798;    ed.  ii..  p.  131,  1819.     Cardium  cardissa 

L.  Roemer,  Conch.  Cab.,  2d  ed.  (Cardium),  p.  113,  1869. 
Cardissa  Megerle  von  Muhlfeldt,  Entw..  p.  52,  No.  19.  181 1  ;    Swainson,  Mai.,  p.  373,  1840; 

Gray,  Ann.  Mag.  N.  Hist.,  1853,  p.  41   (not  of  Oken,  Lehrb.  d.  Naturg.,  pp.  viii.,  232, 

234,  181s.  =  Venericardia  Lam.). 
Isocardia  Oken,  Lehrb.  d.  Naturg.,  pp.  viii.,  234,  1815  (not  of  Lamarck,  1799). 
<  Hemicardes  Cuvier,  Regne  An.,  ii.,  p.  479.  1817. 

Hcmicardium  Ferussac.  Fabl.  Syst..  p.  xliii.,  1822;    Gistel,  Naturg.,  p.  172,  1848. 
Hcmicardia  Morch.  Yoldi  Cat.,  ii..  p.  36,  1853 ;   H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii..  p. 

458,  1857- 

Shell  antero-posteriorly  compressed,  mesially  keeled,  closed,  with  a  moder- 
ately impressed  escutcheon  but  no  lunule,  feeble  radial  sculpture  and  normal 
hinge.  In  adults  of  the  larger  forms  of  this  genus  the  umbones  pass  by  each 
other  like  the  blades  of  a  pair  of  scissors  and  the  ligament  is  very  short. 

Genus  LUNULICARDLA.  Gray. 
Lnnulicardia  Gray,  Ann.  Mag.  N.  Hist.,  1853.  p.  4i   (C.  irtusum  L.)  ;    H.  and  A.  Adams, 

Gen.  Rec.  Moll.,  ii.,  p.  459,   1857:    Roemer.  Conch.  Cab.,  2d  ed.    {Cardium).  p.   116, 

1869;    not  Lunulicardium  Miinster,  1840. 
Opisocardium  Bayle,  Journ.  de  Conchyl..  xxvii.,  p.  35,  1879. 

Shell  truncate  in  front  with  a  deeply  impressed  lunule,  but  no  escutcheon, 
the  flap  of  the  dorsal  anterior  margin  projecting  into  the  cavity  of  the  lunule, 
hinge  pressed  out  of  shape  by  the  lunular  depression  but  otherwise  normal; 
sculpture  feeble. 

9 


I 
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Genus  AVICULAREUM  Gray. 

Avictdarium  Gray,  Ann.  Mag.  N.  Hist.,  xi.,  p.  41,  1853.     Type  Carditim  avicidarc  Lam. 
Lithocardium  Woodward,  Man.  Rec.  and  Fossil  Shells,  p.  291,  1854. 

Shell  keeled  laterally,  subtrigonal,  the  hinge-line  long,  .straight,  mostly  in 
front  of  the  umbones,  and  the  liinge  produced  anteriorly. 

Section  Aviciilarinni  s.  s. 
\'alves  closed. 

Section  Byssocardiiim  Munier  Chalmas,  18S2. 

\'alves  with  a  byssal  foramen  on  the  anterior  margin.  Type  Card'mm 
emarginatiim  Deshayes. 

Pterocardia  (Agassiz)  Bayan,  1874,  founded  on  C.  striatum  Uuvitjiiier, 
Mem.  Soc.  phil.  de  Verdun,  ii.,  p.  5,  pi.  3,  figs.  20-21,  1843  ((■'■  Bnz'igiiicri 
Deshayes),  I  have  not  seen,  but  from  Fischer's  description  it  must  be  allied 
to  Avicularium  if  not  identical. 

Goniocardium  Vasseur,  Journ.  de  Conchyl.,  xxviii.,  p.  182,  1880,  has  not 
been  well  figured  and  is  founded  on  G.  Hebcrti  Vasseur  and  Cardiuin  rhachitis 
of  Deshayes.  Cossmann  refers  it  to  Fnignin.  but  from  the  description  given 
by  Vasseur  it  would  seem  to  resemble  Avicnlariuiu. 

Genus  PROTOCARDIA  Beyrich. 

Protocardia  Beyrich.  Zcitschr.  fiir  Malak..  p.  17,  1845.  Type  Cardium  Inllanum  Sowerby. 
Cretaceous. 

Protocardium  Meek  and  Haydcn.  Proc.  Acad.  Nat.  Sci.  Pliila.,  xii.,  p.  418,  i860;  Coss- 
mann, Cat.  Illustr.,  p.  163,  1887. 

Nemocardium  Meek,  Pal.  Upper  Missouri,  p.  172,  1876;    C.  scmiaspcnim  Deshayes. 

Shell  globose  with  a  posterior  area  sharply  distinguished  by  sculpture  from 
the  rest  of  the  surface;   closed;   hinge  normal,  with  no  luuule  or  escutcheon. 

Section  I'lo/ocardia  s.s. 
Posterior  area  sculptured  witli   smooth   radial   ribs,  the  remainder  nf  the 
surface  with  concentric  striation. 

Section  Kciiiocardiuni  Meek. 
The  posterior  area  spinose  or  tuberculate,   the  remainder  of  the   surface 
finely  radially  striate,  or  finely  reticulate ;    the  anterior  laterals  springing  from 
the  umbonal  cavity. 
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Section  Lfptocardia  .Mcuk. 
Leptocardia  Meek,  Pal.  Upper  Missouri,  p.  172,   1876;    C.  siihquadratum  Evans  and  Shu- 
mard.    Cretaceous. 

Shell  small,  thin,  with  the  form  of  Frotocardia  s.  s.  with  the  sculpture  obso- 
lete, and  the  pallial  line  doubly  sinuous  near  the  anterior  adductor  scar. 

I  have  cited  the  above  sections  indicated  by  Meek,  though  I  ^m  very 
doubtful  of  their  value.  I  find  the  minute  tuberculations,  which  sometimes 
are  seated  on  the  ribs  and  sometimes  spring  from  the  channels,  are  extremely 
fugitive,  and  it  is  often  difficult  to  decide  even  in  recent  specimens  whether 
they  have  been  provided  with  tubercles  or  not.  Consequently  I  am  disposed 
to  unite  Neiiwcardiuiii  with  Frotocardia  s.  s.  Moreover,  I  find,  in  examining 
many  specimens  of  recent  Frotocardia,  that  in  a  large  proportion  of  them 
an  irregular  sinuosity  appears  in  the  posterior  part  of  the  pallial  line,  as  figured 
by  Meek  for  Leptocardia,  but  it  is  not  constant  in  the  same  species,  and  is 
probablv  one  of  those  individual  irregularities  which  have  no  systematic  value. 
Therefore  I  should  let  Leptocardia  share  the  fate  of  Neinocardiuin.  All  the 
Protocardias  have  on  the  anterior  part  of  the  shell  both  concentric  and  radial 
sculpture,  though,  as  in  L(rf/a7r(/;/((;;.  it  may  be  almost  imperceptible.  The 
slight  variations  which  will  result  in  radial,  concentric,  or  reticulate  sculpture 
on  this  part  of  the  shell  can  therefore  be  held  to  have  hardly  more  than 
specific  importance.  The  anterior  laterals  in  Frotocardia  invariably  spring 
from  the  umbonal  cavity ;  in  many  forms  the  posterior  laterals,  especially  in 
the  left  valve,  show  signs  of  obsolescence ;  and  the  dorsal  margin  of  the  right 
valve  exhibits  a  tendency  to  overlap  the  corresponding  margin  of  the  opposite 
valve,  as  often  occurs  in  Chlaniys.  Fachycardium  should  be  transferred  to 
the  vicinity  of  Lavicardium.  The  spinules  next  the  anterior  border  of  the 
posterior  area  in  Frotocardia  often  fuse  together  to  form  a  low  crest  or  keel, 
much  as  in  Lophocardium,  but  this  formation  is  so  excessively  fragile  that 
even  in  living  specimens  it  is  only  represented  by  fragmentary  portions  of  the 
original. 

Subgenus   LOPHOCARDIUM   (Fischer). 

Lophocardium   Fischer    (as  section  of  Papyridca).   Man.  de  Conchyl.,  p.   1038,   1887;    C. 

Cumingi  Broderip. 
Loplwcardiuin  Dall.  Nautilus.  June.  1889.  p.  13;    Proc.  U.  S.  Nat.  Mus.,  xii..  No.  773.  P- 

264.  1889. 

Shell  resembling  Frotocardia  but  gaping  Ijehind.  with  the  keel  bordenng 
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the  posterior  area  more  prominent  and  less  fus^acious,  and  with  tlie  lateral 
teeth  entirely  obsolete.  An  examination  of  a  recent  specimen  shows  marked 
anatomical  differences  also. 

The  species  of  typical  Card  in  in  in  onf  Tertiaries  are  few  and  do  not  sur- 
vive the  Oligocene.  C.  hatchetigbeense  Aldrich,  1886,  from  the  Lower  Clai- 
bornian  and  C.  Tnomcyi  Aldrich.  1886,  from  the  Chickasawan  are  the  only 
well-established  sjiecies  in  the  literature.  Gabh  described  a  C.  iiiiiltiradiatiini 
(i860,  not  C.  inultiradiatuin  Sowerby,  1846)  which  Whitfield  identifies  with 
a  fossil  from  the  Raritan  clays  of  New  Jersey,  which  is  a  Cardium  s.  s..  but 
its  name  must  be  changed,  as  it  has  been  used  in  the  genus  before.  C.  vicks- 
bnrgense  Conrad,  from  the  Vicksburgian,  may  belong  to  this  section  or  to 
Cerastodenna,  I  have  not  examined  it.  The  "  Cardium"  alciiticnin  of  (7iirard, 
1850,  from  the  Alaskan  Eocene,  is  perhaps  an  internal  cast  of  a  Glycyuicris. 
"  C."  subtentum  Conrad,  1849,  from  Oregon,  appears  to  be  a  Venericardia. 
Cardium  globosum  Conrad  (1848,  printed  glcbosum  by  a  typographical  error 
afterwards  corrected  by  Conrad,  but  not  Cardium  globosum  Bean,  1839,  from 
the  Cornbrash  of  Scarborough,  England:  nor  C.  globosum  d'Orbigny.  1849), 
from  the  Jacksonian  and  Red  Bluff  beds,  is  perhaps  to  be  placed  in  this 
section,  though  its  A-shaped  spines  recall  Trachycardiuiii.  As  glebosum  is 
a  Latin  word,  it  may  best  be  retained  as  the  name  of  the  species,  though  in 
no  wise  appropriate  to  the  shell  in  question. 

Cardium  propeciliare  11.  s]i. 
Plate  48,  Figure  12. 

Oligocene  marl  of  the  Chipola  River,  Calhoun  County,  Florida ;   Burns. 

Shell  small,  thin,  inflated,  slightly  oblique  and  inequilateral,  with  higli, 
well-rounded  beaks,  anterior  end  slightly  shorter,  general  outline  suborbicular ; 
sculptured  with  nineteen  elevated  ribs  of  triangular  section  separated  by 
narrow,-  cross-striated  channelled  interspaces,  each  rib  surmounted  by  a  low 
keel  the  edge  of  which  is  periodically  produced  into  short  spines  each  ending 
in  a  knob,  sides  of- the  ribs  finely  concentrically  striate;  near  the  posterior 
end  the  whole  surface  shows,  a  microscopic  granulation;  internal  margins 
deeply  fluted;    hinge  normal,  delicate.     Alt.  20,  Ion.  20,  diam.  15.5  mm. 

This  elegant  little  shell  is  close  to  the  young  of  the  C.  echinatum  L.  of 
Europe,  in  which,  however,  the  ribs  arc  lower,  the  interspaces  wider  and  less 
sharply  cross-striated,  the  keel  less  elevated  and  continuous,  and  the  spines 
long  and  sharp.    The  European  shell  is  more  equilateral,  with  a  longer  hinge- 


FREE  INSTITUTE  OF   SCIENCE 

io8l 

TERTIARY  FAUNA  OF    FLORIDA 


line  and  not  oblique.  However,  they  are  so  similar  as  to  be  verv  interesting. 
According-  to  Turton  and  Hanley,  the  young  C.  echinatuin  is  probably  the  C. 
ciliare  of  Linne. 

Cardium  ctenolium  n.  sp. 
Plate  40,  Figure  13. 

Oligocene  sands  of  Oak  Gro\-e,  Santa  Rosa  County,  Florida ;   Burns. 

Shell  rounded,  a  little  produced  behind,  with  inflated  beaks,  subequilateral ; 
sculptured  with  eighteen  broad,  rounded  ribs  separated  by  narrower  flat  inter- 
spaces sharply  defined  ;  there  are  posteriorly  some  fine  radial  striations  and 
over  the  whole  shell  fine  concentric  sculpture  which  seems  stronger  where 
it  passes  over  the  ribs,  especially  distally,  and  in  some  places  approaches  im- 
brication ;  there  is  a  small  smooth  area  above  the  outermost  anterior  rib,  but 
none  behind  the  beaks :  internal  margins  deeply  fluted  and  radially  striate ; 
hinge  normal.     Lon.  19.5,  alt.  18.5,  diam.  14  mm. 

Although  not  spiny  I  have  placed  this  species  in  the  typical  section,  as  in 
all  other  characters  this  seems  closely  related  to  tlie  true  Cardia.  and  the  latest 
representative  of  that  group  known  from  our  Tertiaries. 

Cardium  acrocome  n.  sj^. 
Plate  48,  Figure  2. 

Oligocene  marl  of  the  Chipola  River,  Calhoun  County,  Florida :    Burns. 

Shell  small,  rotund,  plump,  nearly  equilateral,  with  moderately  full  um- 
bones :  sculpture  of  about  forty-five  close-set,  low.  nearly  flat  radial  ribs  sepa- 
rated by  very  narrow  channelled  interspaces;  the  alternate  ribs  anteriorly 
surmounted  with  prominent  hollow  spines  usually  truncate  at  the  ends,  their 
alternates  showing  low  '-shaped  spines;  behind  the  middle  of  the  shell  the 
long-spined  ribs  are  less  numerous  and  on  the  posterior  area  nearly  all  the 
ribs  have  low  spines;  there  is  no  smooth  area  near  the  hinge-margin;  in- 
ternally the  margins  are  fluted  or  serrate  minutely,  and  the  shell  radially  sul- 
cate  near  the  margin;   hinge  normal,  delicate.     Alt.  7.5,  Ion.  7.5,  diam.  6  mm. 

Only  a  single  valve  of  this  very  distinct  little  species  was  obtained.  Owing 
to  the  alternation  in  the  sculpture  it  has  somewhat  the  aspect  of  Criocardium. 

Subgenus  TRACHYCARDIUM  Morch. 

The  only  Eocene  representative  of  this  group  is  C.  bcUitm  Conrad  (1875, 
in  Kerr,  n'  Car.  Rep.,  App.),  which  has  not  been  figured  or  sufi^ciently  de- 
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scribed.  From  the  description  it  would  appear  to  resemble  C.  isocardia.  In 
the  Oligocene  the  fauna  is  much  richer.  We  have  C.  (T.)  doniiniccnse  Gabb, 
1873,  from  St.  Domingo,  easily  known  by  its  sixty  ribs;  C.  (T.)  lingualeoiiis 
Guppy,  1866,  from  Bowden,  Jamaica,  a  species  allied  to  the  recent  C.  Bclchcri 
of  the  Gulf  of  California,  but  with  more  numerous  and  less  elevated  ribs, 
C.  (T.)  incotispicuum  Guppy,  and  a  number  of  undescribed  species.  The 
National  Collection  contains  fragments  of  a  large  flat-ribbed  species  with  narrow 
wrinkled  interspaces,  not  unlike  C.  marmoreum  Lam.,  and  of  another  species 
also  large  and  strong  with  narrower,  keeled-muricate  ribs,  both  from  Bowden, 
which  may  furnish  better  specimens  later  on.  From  the  Chipola  horizon  at 
Alum  Bluff,  Chattahoochee  River,  Florida,  comes  another  species  with  very 
narrow  imbricate  ribs  and  much  wider  wrinkled  interspaces,  only  represented 
in  the  collection  by  a  fragment. 

Cardium  (Trachycardium)  inconspicuum  Guppy. 
Cardium  inconspicuum  Guppy,   Quart.  Journ.   Geo!.   Soc,   London,   vol.   xxii.,   p.   293,  pi. 
xviii.,  fig.  12,  1866. 

Oligocene  of  the  Bowden,  Jamaica,  marl,  and  of  the  Chipola  marl,  Calhoun 
County,  Florida. 

This  species  really  has  a  little  resemblance  to  C.  subelongatuui  Sowerby, 
and  probably  Gabb  confused  this  with  C.  lingualeonis  Guppy  when  he  placed 
(wrongly)  the  latter  name  as  a  synonym  under  C.  subelongatuui.  The  species 
actually  labelled  by  the  last-mentioned  name  in  Gabb's  collection  are  quite 
a  different  thing  again,  as  will  shortly  be  shown. 

The  present  species  has  from  thirty-six  to  forty-two  ribs,  which,  when 
they  preserve  their  outer  coat,  have  a  beautiful  close  concentric  threading 
over  the  whole  shell,  except  the  ribs  of  the  posterior  area,  which  are  smooth 
and  polished;  the  loops  of  the  threads  as  they  pass  over  the  body  ribs  (as 
usual  in  Cardium)  are  convex  towards  the  umbones.  When  this  coating  is 
removed  by  wear  the  tops  of  the  ribs  will  be  flat  and  polished  while  their  sides 
show  fringing  wrinkles.  If  erosion  attack  the  second  surface,  the  structure  of 
the  shell  will  reijroducc  jjretty  faithfully  the  revcr.scd  loops  of  the  original 
outer  coat. 

Cardium  (Trachycardium)  dominicanum  n.  sp. 
Plate  48,  Figure  16. 
Cardium  subelongatum  Gabb,  Gcol.  St.  Dom.,  p.  250,  1873  (.syn.  exclus.)  ;    not  of  Sowerby, 
P.  Z.  S.,  1840. 
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Oligocene  shales  near  Gatuii,  cm  the  hue  of  the  Panama  Canal,  Rowell ; 
Oligocene  of  St.  Domingo,  Gabb. 

Shell  ovate,  solid,  heavy,  inflated,  with  high,  conspicuous  prosogyrate 
beaks,  and  a  very  short  and  heavy  hinge ;  sculpture  of  twenty-seven  similar, 
subequal,  strong  ribs,  subtriangular  in  section,  the  longer  side  of  the  rib  in 
each  case  inclining  towards  the  middle  line  of  the  shell ;  interspaces  very 
narrow,  not  regularly  channelled,  but  rather  formed  by  the  sides  of  the  ribs ; 
the  whole  shell  is  covered  with  fine  concentric  lineation,  and  the  summit  of 
each  rib  when  perfect  carries  a  line  of  small  nodules,  usually  rounded  or 
oblong  and  transverse,  and  on  a  few  of  the  ribs  near  the  posterior  end  more 
or  less  \ -shaped;  shell  nearly  equilateral,  internal  margin  fluted,  upper  part 
of  the  posterior  margin  serrate.    Alt.  28,  Ion.  20.5,  diam.  23  mm. 

This  shell  has  obviously  little  resemblance  to  C.  subelongatuin,  and  Gabb's 
statement  that  it  resembles  perfectly  the  recent  specimens  of  that  species  from 
the  same  region  is  one  of  those  puzzles  which  are  inexplicable. 


(Group  of  C.  isocardia  Linne.) 

Cardium  1  Trachycardium  1  cestum  n.  sp. 
Plate  48,  Figure  14. 

Oligocene  marl  of  the  Chipola  River,  Calhoun  County,  Florida ;    Ikirns. 

Shell  moderately  large,  solid,  inflated,  slightly  oblique,  subequilateral :  beaks 
high  and  rounded ;  sculpture  of  thirty-four  triangular  radial  ribs,  on  the 
summit  of  which  is  developed  a  thin  elevated  keel  of  which  the  summit  is 
somewhat  like  the  top  of  a  T-rail,  overhanging  at  the  sides,  when  intact,  and 
flattened  and  smooth  on  top;  the  sides  of  the  keels  and  ribs,  up  to  the 
twenty-second,  are  vertically  striated  and  sparsely  sprinkled  with  minute 
granules;  the  posterior  twelve  ribs  are  asymmetrical,  the  keels  being  placed 
behind  the  summits  of  their  sustaining  ribs  and  crenulate  or  surmounted  by 
obliquely  set  transverse  nodules;  the  first  nine  ribs  are  somewhat  similarly 
imbricate  or  nodulous,  and  ventrally  in  adults  near  the  margin  are  often 
pressed  over  backward  and  strongly  transversely  wrinkled  with  their  niter- 
spaces  flat  and  rather  wide,  while  over  the  disk  the  interspaces  are  chiefly 
narrow  and  V-shaped ;  different  individuals  show  minor  modifications  of  these 
details  of  ornament;  interior  with  the  margins  fluted,  the  posterior  margin 
deeply  serrate,  the  internal  face  with  shallow  grooves  extending  upward  from 
the  flutings ;   hinge  normal.     .Vlt.  50.  Ion.  40,  diam.  36  mm. 
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This  profusely  ornamented  species  is  naturally  usually  more  or  less  de- 
fective, but  under  all  conditions  is  a  remarkable  shell. 

Cardium  ( Trachycardium  ^  lingualeonis  Guppy. 

Cardium  lingualeonis  Guppj',  Quart,  Joiirn.  Geol.  Soc.  London,  vol.  xxii..  p.  293.  pi.  xviii., 

fig.  7,  1866. 
<  Cardium  subelongatuin  Gabb,  Geol.  St.  Domingo,  p.  250,  1873 ;    not  of  Sowerby,  1840. 

Oligocene  marl  of  the  Chipola  horizon  on  Shoal  River,  Walton  County, 
Florida ;    and  of  Bowden,  Jamaica. 

This  species  has  thirty-two  ribs,  which  are  closer  together  than  in  the 
preceding  species,  while  the  edges  of  the  surmounting  keels  are  undulated, 
twisted,  and  rippled  as  confectioners  do  with  ribbons  of  pulled  candv.  The 
shell  is  narrower  and  less  oblique  than  C.  ccstum. 

Cardium  ( Trachycardium  1  delphicum  n.  sp. 
Plate  48,  Figure  18. 

Oligocene  of  the  Ballast  Point,  Tampa,  silex  beds,  and  of  the  Oak  Grove 
sands,  Florida. 

Shell  small,  solid,  thick,  subovate,  with  high  beaks,  nearly  equilateral ; 
sculptured  with  twenty-eight  to  thirty-one  strong,  high,  triangular  ribs,  with 
much  narrower,  hardly  channelled  interspaces,  both  longitudinally  and  con- 
centrically feebly  striated ;  the  first  six  or  seven  ribs  are  furnished  with  the 
usual  cup-like  projections,  but  succeeding  ones  show  the  cups  narrowing  and 
compressed  above  so  as  to  form  strong  A-shaped  imbrications ;  at  about  the 
nineteenth  rib  the  anterior  wing  of  the  A  seems  to  become  obsolete  and  the 
posterior  wing,  persisting  on  the  posterior  side  of  the  ribs,  more  and  more 
oblique  and  nodulous ;  interior  margin  with  rather  small  flutings  continued  as 
sulci  nearly  to  the  middle  of  the  shell ;  posterior  margin  feebly  serrate ;  hinge 
short,  strong.     Alt.  33,  Ion.  28,  diam.  24  mm. 

This  represents  in  the  Oak  Grove  fauna  the  C.  isocardia  type.  The  Bal- 
last Point  specimens  have  only  twenty-eight  ribs  and  may  belong  to  another 
species;  as  they  are  rather  poor  silicious  pseudnmnr])hs  I  have  preferred  to 
class  them  here,  at  least  temporarily. 

Cardium  i  Trachycardium  1  Emmonsi  Conrad. 
Cardium  muricatum  Emmons,  Geol.   Rep.  N.  Car.,  p.  301,  figs.  232-233,   1858;    Conrad. 
Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  576,  1863 ;    not  of  Linne,  1758,  nor  Tuomey 
and  Holmes,  1856. 
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Cardium  Eiiuiioiisi  Conrad,  Am.  Joiirn.  Conch.,  iii.,  p.  13,  1867. 

Cardium   Aoridannin    Heilprin,   Trans.   Wagner   Inst.,   vol.   i.,   pp.   92,    103.  pi.   xi.,   fig.   25. 
1887. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Florida,  Willcox ;  of 
North  Carolina,  at  Walker's  Bluff,  Cape  Fear  River,  Emmons. 

This  form  has  nine  ribs  on  the  posterior  with  hood-like  imbrications ;  ten 
on  the  disk  with  high,  arching-  imbrications  continuous  on  the  posterior  side; 
and  ten  anterior,  with  cu])-like  ornaments  like  strung  convolvulus  flowers.  The 
nearest  recent  relative  is  C.  consols  Broderip,  of  the  Pacific  coast.  It  is  rather 
rare  in  the  marls. 

Cardium  (Trachycardium)  isocardia  Conrad. 

<  Cardium  isocardia  Linne,  Syst.  Nat.,  ed.  x.,  p.  679,  1758;    ed.  .xii.,  p.   1122.   1767;    Dill- 

wyn,  i.,  p.  118. 
Cardium   isocardia  Chemnitz.  Conch.  Cab.,  vi.,  p.   182,  pi.   17,  figs.   174-176.   1782;    Reeve, 

Conch.  Icon.,  ii.,  Cardium.  pi.  17,  fig.  84,  1845. 
Cardium  Egmontianum  Shuttleworth,  Journ.  de  Conchyl.,  v..  p.  472,  1856. 
fCardium  eburniferum  Guppy,   Ann.   Mag.   N.   Hist..  4th   Ser..   xv.,  p.   51,  pi.   vii.,   fig.  3, 

1875- 

Miocene  of  North  Carolina  at  Wilmington ;  Pliocene  of  the  Caloosahatchie 
and  JMyakka  Rivers,  Florida ;  Pleistocene  of  North  Creek,  Osprey,  Florida ; 
recent  from  off-shore  near  Cape  Hatteras,  North  Carolina,  southward  throtigh 
the  West  Indies  to  Trinidad. 

This  is  the  type  of  the  subgenus,  and  has  about  twenty-seven  to  thirty-three 
ribs,  with  comparatively  low  and  distant  arcuate  imbricating  scales ;  the  ribs 
are  squarish  and  the  interspaces  channelled,  the  scales  tend  to  be  seated  on 
the  posterior  side  of  the  ribs :  on  the  anterior  face  of  the  shell  the  imbrications 
are  closer,  lower,  and  heavier,  but  these  ornaments  change  their  form  very 
gradually  from  one  end  of  the  shell  to  the  other. 

Linne  and  the  earlier  writers  confounded  this  shell  with  a  similar  form 
from  the  East  Indies  which  was  afterwards  named  C.  sqiiainosiiin  by  (imelin. 
A  specimen  of  the  West  Indian  shell  was  in  the  Linnean  cabinet  and  serves 
to  hold  the  name,  though  among  the  figures  cited  by  him  several  referred  to 
the  Oriental  shell.  Guppy  has  described  a  shell  from  the  Gulf  of  Paria  which 
appears  to  be  this  species,  though  with  rather  inore  ribs  than  usual,  but  I 
know  it  only  from  his  figure. 

The  spines  are  sometimes  more  distant  and  are  then  usually  longer  than 
cotnmon. 
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(Group  of  C.  iiiitricatiiui  Linne.) 

Cardium  (Trachycardium )  precursor  11.  sp. 

Plate  48.  Figure  10. 

Oligocene  of  \'icksburg,  Mississippi ;    L.  C.  Johnson. 

Shell  small,  moderately  inflated,  rather  thin,  nearly  equilateral,  the  beaks 
small  and  slightly  prosog>'rate ;  sculpture  of  thirty-seven  to  thirty-eight 
strong,  well-defined  ribs,  mostly  of  triangular  section,  with  narrower  chan- 
nelled interspaces ;  the  ribs  on  the  anterior  face  minutely  nodulous,  the  pos- 
terior ten  flattened  and  more  or  less  spinose  with  minute  prickles ;  the  whole 
shell  finely  concentrically  striated,  so  that  in  perfect  specimens  the  summit 
of  the  ribs  on  the  disk  is  probably  minutely  crenate ;  internal  margin  sharply 
fluted ;   hinge  normal,  strong.     Alt.  22.5,  Ion.  22,  diam.  14.5  mm. 

The  single  valve  of  this  species  in  the  National  Collection  appears  dis- 
tinct from  any  of  those  heretofore  described  from  the  Vicksburgian,  and  by 
its  sculpture  foreshadows  the  type  to  become  so  well-developed. 

Cardium  ( Trachycardium )  virile  n.  sp. 
Plate  48,  Figure  i. 

Oligocene  of  the  Chipola  marl,  Calhoun  County,  Florida  ;  Dall  and  Burns. 

Shell  small,  solid,  strong,  rounded,  subovate,  with  about  thirty-eight  rather 
close-set  ribs,  with  narrower  channelled  interspaces :  the  anterior  ribs  to  the 
number  of  about  fourteen  exhibit  the  strung  and  flattened  cup-imbrication 
like  Cardium  censors  in  miniature;  the  posterior  fourteen  are  asymmetrical, 
with  an  undulate  or  irregularly  twisted  serrate  keel  on  the  anterior  side  of  the 
rib ;  those  in  the  middle  of  the  disk  have  a  similar  keel  on  the  posterior  side 
of  the  rib;  the  outer  posterior  ribs  are  more  or  less  muricate  or  spinulose, 
and  the  posterior  margin  is  serrate,  the  rest  merely  fluted  internally ;  excep- 
tionally perfect  small  specimens  show  small  and  extremely  delicate  spines  on 
the  medial  ribs.    Alt.  27,  Ion.  25.5,  diam.  18  mm. 

The  delicacy  and  fragility  of  the  ornamentation  of  ibis  little  shell  are  such 
that  not  a  single  specimen  of  many  preserved  its  sculpture  intact. 

Cardium  ( Trachycardium  i  parile  n.  sp. 
Plate  48,  Figure  17. 
Oligocene  of  the  lower  bed  at  Alum  I'.luff  and  on  the  Chii)nla  River,  Cal- 
houn County,  Florida. 
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Shell  small,  suhorhiciilar.  inflateil,  nearly  equilaleral,  the  posterior  end 
slightly  more  attenuated  and  produced :  beaks  full  but  not  high ;  sculptured 
with  twenty-five  ribs  having  in  section  the  form  of  a  truncated  ])yramid,  sepa- 
rated l)y  narrower  channelled  interspaces,  elegantly  concentrically  closely 
striated;  the  anterior  ten  ribs  bear  '  -shaped  projections,  the  anterior  wing  of 
the  \  being  broad  and  produced,  the  posterior  narrow  and  appressed ;  the 
four  ribs  next  posterior  have  on  their  tops  slender  arcuate  transverse  rather 
sparse  imbrications ;  behind  these  the  projections  shift  to  the  posterior  side 
of  the  summits  of  the  ribs,  gradually  becoming  more  oblique,  losing  the  an- 
terior wing  of  the  arch,  and  finally  appearing  as  delicate  spinules  nearly 
parallel  with  the  ribs :  interior  margin  behind  strongly  serrate,  below  and 
in  front  fluted,  the  flutings  continued  to  the  umbonal  cavity  as  shallow  sulci ; 
hinge  normal,  delicate :  a  narrow,  smooth  area  between  the  most  anterior  rib 
and  the  hinge-margin.     Alt.  15,  Ion.  15.5,  diam.  10  mm. 

This  little  species  appears  to  be  rather  abundant  in  the  sands. 

Cardium  1  Trachycardium)  malacum  n.  sp. 

Pl.\te  48,  Figure  4. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida. 

Shell  small,  solid,  somewhat  oblique,  the  upper  anterior  and  lower  posterior 
margins  produced,  beaks  small  and  low :  sculpture  of  thirty-two  rounded- 
triangular  ratlier  high  ribs  with  very  narrow  channelled  interspaces,  which, 
with  the  sides  of  the  ribs,  are  concentrically  striated :  the  first  twelve  ribs 
have  cup-like  imbrications  of  the  strung-convolvulus  type,  behind  which  they 
change  by  the  modification  of  the  anterior  part  to  7-shaped,  and  finally  to  the 
usual  transverse  oblique  nodulous  type;  interior  margin  sharply  and  deeply 
fluted,  the  channels  continued  half-way  up  the  disk,  the  upper  posterior  margin 
with  seven  or  eight  serrations.    Alt.  24,  Ion.  24,  diam.  16  mm. 

This  species  has  a  peculiar  obliquity  that  1  have  not  elsewhere  noticed, 
otherwise  its  characters  are  not  striking. 

Cardium  (Trachycardium)  v^ir?  bowdenense  Dall. 
Cardium  murkatum  Guppy,  Geol.  Mag.,  Dec.  ii.,  vol.  i.,  p.  450,  1874;   not  of  Linne,  1758- 

This  species  from  the  Bowden  marl  and  from  the  silex  beds  at  Ballast 
Point.  Tampa  Bay.  Florida,  was  identified  with  the  recent  murkatum  by 
Guppy.  It  has  about  the  same  number  of  ribs  (thirty-seven  to  forty-one) 
and  the  sculpture  is  much  the  same  in  character,  but  the  similarities  are  all 
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in  miniature;  the  shell  is  always  small  (alt.  15.5,  Ion.  15.5,  diam.  g  mm.  for 
the  largest  seen),  less  inflated  proportionately  than  C.  innricatuni  of  the  same 
size,  with  the  ribs  more  compressed  and  crowded.  C.  iiiiiricatuiii  has  not  been 
found  in  any  horizon  between  Bowden  and  the  Pleistocene,  which  is  in  itself 
a  strong  reason  for  doubting  whether  the  older  shell  is  identical  with  the 
newer.  I  therefore  propose  for  it  the  name  of  hozvdenense,  which,  if  con- 
necting links  should  hereafter  be  found,  may  be  regarded  as  of  varietal  value. 

Cardium  ( Trachycardium )  oedalium  Dall. 

Cardium  iiiuricatum  Tuoniey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  64,  pi.  ig,  fig.  2,  1856; 

not  of  Linne,  1758. 
Cardium  carolincnsis  (sic)   Conrad,  Am.  Journ.  Conch.,  iii.,  p.   13.  1867;    not  of  Conrad, 

1862. 

Pliocene  of  Florida,  on  the  Caloosahatchie,  Alligator,  and  Shell  Creeks, 
Dall  and  Willcox ;   of  South  Carolina,  near  Darlington,  Burns  and  Holmes. 

Shell  suborbicular,  moderately  inflated,  nearly  equilateral,  with  low  beaks 
and  a  narrow  smooth  space  above  the  upper  anterior  rib  in  each  valve;  sculp- 
ture of  twenty-seven  to  thirty-one  rounded  triangular  ribs,  separated  by 
narrow,  finely  cross-striated  channels ;  the  anterior  nine  ribs  bear  on  their 
anterior  edge  small  ovate  or  reniform  disks  with  convex  lower  surfaces,  on 
each  rib  connected  together  by  a  raised  line ;  the  nine  ribs  next  posterior  bear 
on  their  summits  a  similar  series  of  half  funicular  projections,  which  become 
more  and  more  indented  in  the  median  line  imtil  on  the  last  of  the  nine  ribs 
the  series  is  composed  of  double  leaflets  instead  of  a  single  arch ;  on  the 
remaining  ribs  the  projections  are  laid  on  the  posterior  side  as  a  single  series 
(on  each  rib)  of  subtriangular  leaflets  oblique  or  nearly  parallel  with  the  rib 
on  which  they  stand ;  internal  margin  deeply  fluted,  disk  sulcatc,  posterior 
margin  feebly  serrate,  hinge  normal,  delicate,  shell  not  very  heavy.  Alt.  of 
type  30,  Ion.  31,  diam.  19  mm.     Some  specimens  reach  an  altitude  of  4'')  mm. 

This  is  the  Pliocene  representative  of  Cardium  inuricatiiiii.  which  has  not 
been  found  in  the  marls  so  far,  but  a  close  examination  will  show  the  very 
different  and  much  more  developed  character  of  the  muricatinn.  This,  how- 
ever, is  found  occasionally  more  or  less  dwindled;  a  variety  dcpaupcratum  has 
the  ornaments  represented  only  by  sparse  and  feeble  spinules,  which,  however, 
preserve  their  original  form  whenever  intact.  This  shows  much  less  varia- 
tion than  C.  muricatuin  in  the  number  of  ribs,  of  which  there  are  almost  always 
thirty-one.     In   studying  the  sculpture  of   this   and   allied   species  it   is   very 
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necessary  to  select  perfectly  preserved  examples,  as  in  the  great  majority  tiie 
minor  characteristics  have  been  lost. 

This  species  is  the  subject  of  one  of  Conrad's  perennial  blunders.  Tn  1862 
he  proposetl  the  name  of  C.  caroliucnsis  (sic)  for  the  C.  iiiajiiiiiiii  of  Tuomey 
and  Holmes,  which  he  supposed  not  to  be  C.  inagniiin  of  Born.  Again  in 
1867  he  proposes  the  same  name  for  the  C.  luuricatum  of  Tuomey  and  Holmes. 
In  1875  he  again  uses  the  name  for  a  supposed  new  species  of  Trachycardiuin 
from  the  Cretaceous  of  North  Carolina,  making  three  distinct  species  to  which 
he  has  applied  the  specific  name  caroliucnsis  in  the  genus  Cardium,  besides 
his  Protocardia  caroliucnsis  of  1875,  also  from  the  North  Carolinian  Cretace- 
ous. 

Cardium  (Trachycardiuin)  muricatum  Liiine. 

Cardium  muricatuin  Linne.  Sy,st.  Nat.,  cd.  x..  p.  680,  No.  6g,  1758  (not  p.  679.  No.  62, 
^^  aciilcatuin  in  errata,  p.  824).  Not  of  Emmons,  1858,  Tuomey  and  Holmes,  1856, 
or  Guppy,  in  part,  1874. 

Cardium  cam(>cchicnsc  Bolten,  Mus.  Boltenianum,  p.  igi.  No.  407,  1798. 

Cardium  muricatum  Reeve,  Conch.  Icon.,  ii.,  Cardium.  pi.  vi.,  fig.  33,  1844. 

Cardium  Gossci  Deshayes.  P.  Z.  S.,  1854.  p.  330. 

Pleistocene  of  Florida,  the  Atlantic  coast  of  Middle  America,  and  the  West 
Indies ;  recent  from  the  coast  of  North  Carolina  near  Cape  Hatteras  south- 
ward to  Santa  Caterina,  Brazil ;  among  seaweeds  in  one  to  four  feet  of  water, 
Krebs,  but  in  deeper  water  towards  the  extremes  of  its  range. 

The  typical  locality  for  this  species  is  Campeche,  and  considering  its  varia- 
bility in  some  particulars  it  is  curious  that  the  species  has  but  two  synonyms. 
The  species  has  from  thirty  to  forty-one  ribs,  the  first  twelve  of  which  have 
seated  on  the  anterior  side  of  their  flattened  summits  pedunculated  nochdes  in 
a  single,  not  crowded  series,  resembling  little  incisor  teeth  pointing  with  their 
broad  edges  towards  the  umbo  of  the  valve;  the  next  posterior  pair  of  ribs 
have  a  double  series,  one  on  each  side  of  the  top  of  the  rib,  alternating,  and 
not  unlike  the  cusps  of  little  canine  teeth,  also  pointing  upward;  the  number 
of  ribs  with  this  double  series  varies  from  one  to  four,  but  is  usually  two; 
about  fourteen  ribs  next  posterior  have  only  a  single  series  set  obliquely  on 
the  posterior  side  of  the  ribs;  then  follow  about  six  with  similar  processes 
but  more  blade-like  and  twisted,  then  one  with  a  double  set  of  blades,  and 
three  or  four  with  a  single  set  rather  longer  and  more  crowded;  the  inter- 
spaces are  narrow  and  hardly  channelled ;  the  inner  margin  has  short  serrations 
all  round  antl  radial  sulci  extend  over  the  inner  disk  to  the  umbonal  cavity. 
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There  is  practically  no  smooth  area  between  the  most  anterior  ribs  and  the 
hinge-margin  in  a  typical  specimen.  The  details  of  the  ornament  vary  more 
or  less  but  are  more  constant  than  one  would  expect  in  structures  whose 
minute  details  can  hardly  affect  the  economy  of  their  builder,  but  are  the  result 
of  minute  modifications  of  the  mantle  margin. 

I  have  been  at  the  trouble  to  count  the  ribs  of  fifty-five  specimens  of  this 
species  from  all  parts  of  its  range  and  record  the  result,  the  figures  represent- 
ing the  number  of  rilas  and  those  following  in  parentheses  the  number  of 
specimens  having  the  number  of  ribs  indicated  by  the  imits  preceding  the 
parenthesis : 

30  (2).  31  (9),  32  (5),  33  (8),  34  (7),  35  (8),  36  (6).  37  (5).  39  (3). 
40  (i),  41  (i)- 

The  only  generalization  that  seemed  authorized  is  that  the  ribs  are  less 
numerous  in  specimens  from  near  the  northern  border  of  the  range  of  the 
species,  and  also  in  the  fossils ;  the  specimens  with  thirty-seven  to  forty-one 
ribs  are  nearly  all  from  the  southern  half  of  the  area  inhabited.  There  was  no 
diminution  of  ribs  towards  the  southern  extreme  of  the  range  and  no  regu- 
larity in  the  variations  of  the  murication  which  could  be  correlated  with 
difference  of  habitat. 

(Species  of  the  group  of  C.  cloiii:;atuiii.) 

Of  this  group,  which  resembles  species  of  the  C.  isocardia  type  with  the 
ornament  removed  from  the  tops  of  the  ribs,  and  existing,  if  at  all,  only  on 
their  sides  in  the  interspaces,  we  have  two  unidentified  species  indicated  by 
fragments  in  the  Bowden  Oligocene  marl  of  Jamaica ;  one.  C.  dcclive  Gabb 
(i88i,  very  similar  to  C.  inconspicuum  Guppy),  from  the  Pliocene  of  Costa 
Rica,  and  the  following  species: 

Section  Aci-oslcri,i;iiia  Dall, 
Cardium  ( Trachycardium )  Dalli  Heilprin. 
Curdhun  Dalli  Heilprin.  Trans.  Wagner  Inst.,  vol.  i..  p.  1.31.  pi.  l6a,  fig.  70.  1887. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creek,  Florida:  Willcox 
and  Dall. 

This  magnificent  species  has  thirty-five  ribs,  of  which  seven  belong  to  the 
posterior  area  and  are  Hattened  and  grooved,  with  traces  cf  niinuU'  spmules 
in  the  interspaces  near  the  hinge:  the  other  ribs  are  broadly  arched,  almost 
flat,  nearly  smooth,  with  faint  longitudinal  and  concentric  strire ;    the  edges  of 
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these  ribs  overhang  so  much  as  to  nearly  roof  over  the  narrow  channelled 
interspaces ;  on  the  upi)er  fifth  of  the  shell  the  sides  of  the  ribs,  and  on 
the  umbo  their  tops,  are  gently  crenulated.  Internally  the  margins  in  front 
and  below  are  fluted,  the  sulci  extending  half-way  tip  the  shell ;  the  posterior 
margin  is  distantly  denticulated  by  the  ends  of  the  ribs  of  the  posterior  area. 

A  singular  feature,  and  one  which  seems  to  be  worthy  of  sectional  dis- 
crimination, is  presented  by  this  species,  though  not  mentioned  in  the  original 
description.  Internally,  from  the  umbo,  nearly  in  the  middle  of  the  shell  a 
stout,  elevated,  solid  rib  is  given  off  and  extends  downward  on  the  shell  wall 
to  about  the  level  of  the  lower  end  of  the  posterior  lateral  tooth.  An  exam- 
ination of  C.  elongatum  and  many  other  exotic  species  of  Cardiuiii  revealed  no 
such  feature  in  any,  though  C.  pscudoliina  and  a  few  other  species  have  the 
thickened  ridge  in  the  wake  of  the  posterior  adductor  scar  common  to  so  many 
bivalves. 

While  this  rib  is  conspicuous  only  in  full-grown  shells,  it  exists  in  the 
youngest  hitherto  examined. 

The  measurements  of  the  largest  pair  of  C.  Dalli  in  the  National  Collection 
are:    Alt.  136.0,  Ion.  93.0,  diam.  51.0  mm. 

In  concluding  this  review  of  the  Tnicliycardia  it  may  be  mentioned  that 
the  enormous  C.  quadragcnannm  Conrad,  1838,  is  reported  by  Cooper  to  occur 
in  the  Pliocene  and  Pleistocene  beds  of  California  as  well  as  in  the  existing 
fauna  from  San  Pedro  southward.  It  is  the  C.  luteolabrum  of  Gould.  185 1, 
and  C.  xanthochcihim   (did.  AIS.)   Carpenter,  1856. 

Subgenus   RINGICARDIUM   Fischer. 

Cardium  proccntm  Sowerby  (1833,  of  which  C.  laticostatuin  Sowerby  is 
said  to  be  the  young,  and  C.  panamcnse  Sowerby.  1843,  very  closely  allied)  is 
known  from  the  Pliocene  of  the  well  in  the  City  Park  at  San  Diego,  California, 
and  also  from  the  Pleistocene  of  the  coast.  In  the  recent  faima  it  ranges  from 
Lower  California  and  the  Gulf  to  Panama. 

Subgenus  CERASTODERMA   Mbrch. 

This  group  contains  the  greater  number  of  our  Neocene  cockles  and  is 
by  far  the  most  imposing  in  point  of  size.  Of  its  two  sections,  one,  the  typical 
group,  is  circumboreal  in  distribution:  the  other.  Dinocardium.  is,  so  far  as 
I    know,   exclusively   American   and   confined   to   the   warmer   waters   of   the 
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coast,  where  it  takes  the  place  in  faunal  economy  occupied  by  the  typical  group 
in  the  more  northern  waters. 

The  Eocene  species,  which  might  be,  perhaps,  included  in  this  group  and 
are  excluded  by  their  characters  from  any  of  the  other  groups  of  the  genus, 
are  few  in  number.  C.  Harrisi  Vaughan,  1896,  from  the  Lower  Claibornian 
of  Louisiana,  which,  except  that  the  shell  does  not  gape,  might  be  supposed 
to  belong  to  Tropidocardimn  and  is  believed  to  have  large,  flat  spines  exter- 
nally, and  C.  Cooperi  Gabb,*  of  California.  There  is  a  poorly  preserved  species 
with  numerous  rounded  ribs  found  in  the  lower  marls  at  Shiloh,  New  Jersey, 
which  was  referred  by  Whitfield  in  his  description  of  the  marl  fauna  to  C. 
craticidoide  Conrad.  A  comparison  with  the  true  craticuloide,  which  is  a 
Plum  Point  Miocene  shell  with  thirty  very  elevated  narrow  ribs,  shows  that 
this  identification  is  incorrect.  The  Shiloh  species,  in  the  absence  of  better 
material,  does  not  seem  to  differ  from  casts  in  the  limestone  of  Jacksonboro', 
Georgia,  referred  by  Conrad  to  his  ill-defined  Shell  Blufif  group,  and  both 
appear  extremely  close  to,  and  possibly  identical  with,  C.  eversum  Conrad, 
described  from  the  Vicksburgian  Oligocene  in  1848.  Another  species,  C. 
vicksburgense,  was  described  by  Conrad  from  the  same  horizon  at  the  same 
time. 

In  the  Miocene  there  is  a  fine  showing  of  these  shells.  C.  acutUaqucatHm 
Conrad  (Medial  Tert.,  p.  34,  pi.  xviii..  fig.  2,  1839)  has  been  obtained  from 
the  Miocene  of  Alum  Bluf?,  Florida;  from  that  of  the  Natural  Well  and 
Magnolia,  Duplin  County,  North  Carolina ;  Suft'olk,  on  the  Nansemond  River, 
Grove  Wharf,  on  the  James  River,  and  Petersburg,  Virginia.  It  is  sonKwhal 
compressed,  elevated,  and  has  about  forty  ribs.  C.  laqueatum  Conrad.  1S31 
{op.  cit.,  p.  31,  pi.  xvii.,  fig.  i),  is  a  somewhat  similar  hut  more  inilatcd  and 
trigonal  species  with  thirty-four  to  forty-one  ribs,  and  is  usually  found  in  a 
very  decayed  state.  It  is  known  from  the  Natural  Well  and  Magnolia,  North 
Carolina;  from  the  north  end  of  the  Dismal  Swamp,  from  Cove  Point  and 
Petersburg,  Virginia,  Jones  Wharf  and  St.  Mary's,  Maryland.  It  is  the 
C.  ingens  Wagner,  1839.  C.  Icptoplcura  Conrad,  1841,  from  Calvert  Cliffs, 
Maryland,  is  a  rare  species,  notable  for  its  relative  width  and  thirty-one  dis- 
tant, angular,  carinated  ribs.  I  have  not  succeeded  in  collecting  this  species 
in  its  typical  form,  and  specimens  which  have  been  referred  to  it  from  Plum 
Point  seem  to  differ  more  or  less  from  Conrad's  figure.  A  Cardium  modestum 
Conrad  (1855,  Pacific  R.  R.  Reports,  vol.  v.,  p.  322,  plate  iii.,  fig.  15)  is  de- 


'  This  is,  however,  claimed  to  be  really  a  Cretaceous  species. 
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scribed  as  having  twenty-two  ribs  and  being  snbtrnncate  behind.  Jjut  has  not 
been  recognizeil  since,  and  may  be  a  young  Fraguin  or  a  small  species  of  the 
present  group.  It  is  said  to  have  been  collected  from  the  Miocene  of  the  San 
Diego  Mission,  though  no  Miocene  is  known  at  present  in  this  vicinity.  It  is 
not  the  Cardiiim  niodcstum  of  Adams  and  Reeve,  "  Zoology  of  the  Sania- 
rang,"  1850. 

On  the  Pacific  coast  in  the  Pliocene  and  later  we  have  several  fine  specijes. 
Chief  among  these  is  Cardiiiin  corbis,  Martyn,  1784  (C.  Niittallii  Conrad, 
1838,  +  C  calif ornianiini  Conrad,  1838, -)- C.  Nuttalliaiiiiin  Carpenter,  1864). 
This  species  ranges  from  the  Pliocene  to  recent  seas  in  time,  and  at  present 
from  Bering  Sea  to  Monterey  and  from  California  to  Kamchatka.  Another 
is  C.  caUforniense  Deshayes,  1839  (+  C.  pseudofossile  Reeve,  1844,  +  C. 
blanduiii  Gould,  1850),  a  more  triangular  and  less  inflated  species  with  forty 
to  forty-eight  rounded,  nearly  sniocith  ribs,  which  is  recorded  from  the  Plio- 
cene and  Pleistocene  of  California  and  ranges  in  the  recent  state  from  North 
Japan  to  Bering  Sea  and  south  to  Monterey,  California.  In  the  bowlder  clays 
of  \"ancouver  Island  a  variety  of  this  species  has  been  found  by  Dr.  Xewcombe 
in  wdiich  the  ribs  are  much  depressed  and  flattened,  and  the  interspaces  reduced 
to  narrow,  shallow  grooves.  This  may  take  the  name  of  var.  comoxensc  Dall. 
It  reaches  about  forty  millimetres  in  length. 

Cardium  1  Cerastoderma )  waltonianum  11.  s|). 
Pl.\te  48,  Figure  19. 

Oligocene  (?)  of  Flournoy's  mill-race  at  Summerville,  two  miles  east  of 
Argyle  Post-Office,  Walton  County,  Florida;    L.  C.  Johnson. 

Shell  solid,  coarse,  strong,  elevated,  short,  with  about  forty  narrow,  flat- 
topped  radial  ribs  separated  by  subequal  channelled  interspaces  crossed  1)y 
lines  of  growth;  a  narrow,  smooth  area  on  the  hinge-margin  on  each  side 
of  the  high,  rather  pointed  beaks;  hinge  very  strong;  internal  basal  and 
anterior  margins  with  short  flutings.     Lon.  45,  alt.  45,  diani.  28  mm. 

This  shell  is  more  trigonal  than  C.  craticuloide  and  has  less  elevated  ribs ; 
it  is  not  so  produced  at  the  ends  as  C.  lepto[>leuni  Conrad,  has  narr.^wer  and 
more  crowded  ribs  and  a  different  outline. 

Cardium  1  Cerastoderma  1  pansatrum  11.  sp. 
Pl.\te  40.  Figure  14. 
Oligocene  of  Walton  County  and  of  the  Oak  Grove  sands,   Santa  Rosa 
County,  Florida :    Johnson  and  Burns. 
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Shell  small,  solid,  plump,  slightly  oblique  and  inequilateral,  suborbicular, 
with  moderately  prominent  beaks ;  sculptured  with  twenty-one  strong,  rounded 
ribs  (of  which  six  are  smaller  and  on  the  posterior  area)  separated  by  nar- 
rower, sharply  channelled  interspaces ;  concentric  sculpture  irregular  but  rather 
marked,  cross-striating  the  channels  and  forming  thickened  loops  over  the 
backs  of  the  ribs ;  surface  polished,  a  small,  smooth,  pseudo-lunule  in  front 
of  the  beaks,  hinge  normal,  strong  for  the  size  of  the  shell,  the  internal  margins 
deeply  channelled,  the  sulci  reaching  well  up  on  the  disk.  Alt.  11,  Ion.  11, 
diam.  9  mm. 

It  is  possible  that  this  species  should  be  placed  next  to  C.  ctenolium  among 
the  typical  Cardia,  but  the  sculpture  is  more  like  that  of  Cerastoderma. 

Cardium  i  Cerastoderma )  druidicum  n.  sp. 
Plate  40,  Figure  7. 

Oligocene  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Florida ;    Burns. 

Shell  small,  rather  thin,  with  moderately  high  beaks ;  produced  and  pointed 
behind,  rounded  below  and  in  front ;  sculptured  with  about  sixteen  strong, 
rounded  ribs  with  narrower  channelled  interspaces ;  on  the  posterior  area  are 
five  flattened,  smooth  ribs  separated  by  narrow  sulci ;  the  anterior  ribs,  espe- 
cially towards  the  margin,  show  low  transverse  ridges  rather  regularly  and 
distantly  arranged,  as  in  Dinocardium.  the  anterior  four  or  five  ribs,  however, 
are  smaller  and  smooth;  transverse  sculpture,  except  that  just  mentioned, 
only  of  incremental  lines;  a  small,  smooth  pseudolunule;  hinge  small,  deli- 
cate, normal ;  anterior  and  basal  margins  fluted,  the  sulci  ascending  as  high 
as  the  lower  edges  of  the  adductor  scars.    Lon.  25,  alt.  22.5,  diam.  15  mm. 

This  is  an  elegant  little  shell  foreshadowing  the  characters  of  Dmocardittin. 
but  also  related  intimately  to  Cerastoderma. 

Cardium  (  Cerastoderma  )  virginianum  Conrad. 
Cardium  virginianum  Conrad,  Fos.  Medial  Tcrt.,  Cover  of  No.   i,  and  p.  3.5   (No.  2),  pi. 

18,  fig.  I,  April,  1839;   not  Protocardia  virginiana  Conrad,  1864. 
Cardium  ingens  Conrad,  as  of  Wagner,  of),  cit.,  p.  a,  1840;    not  of  Wagner  (MS.  1839), 

Trans.  Wagner  Inst.,  v.,  p.  10,  pi.  3,  fig.  2,  1897. 
Cardium  quadraiis  Rogers,  Trans.  Am.  Phil.  Soc.,  2d  Ser.,  vol.  v.,  p.  375,  pi.  xxx.,  fig.  t. 

Dec,  1839. 

Miocene  of  X'irginia  at  Suffolk  and  drove  Wharf;  of  Alum  inuft",  Morida  : 
and  of  Gay  Head,  Martha's  Vineyard,  Massachusetts. 
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This  very  rare  and  remarkable  shell  is  almost  invariably  so  eroded  and 
decayed  as  to  obscure  its  characters.  It  is  very  oblique,  flattened,  angular  in 
front,  with  twenty-four  flattened,  longitudinally  striate  ribs  separated  by  shal- 
low channels  on  the  disk,  with  the  posterior  area  smooth  and  sculptured  by 
about  eight  radial  very  narrow  grooves.  Near  the  beaks  the  channels  are 
cross-striated.  The  hinge  is  strong,  with  the  anterior  minor  cardinal  un- 
usually well  developed,  and  an  oblong  pseudolunule  on  the  hinge-margin  exter- 
nally above  it.  The  characteristics  of  this  shell,  except  its  compression  and 
anterior  wing,  ally  it  to  Dinocardiniii,  but  it  is  almost  worthy  of  a  section  to 
itself. 

Cardium  ( Cerastoderma  1  leptopleura  Conrad. 
Cardium   Icptoplctir^i   Conrad,   Fos.  Medial  Tert.,  p.  66,  pi.  37,  fig.   5,   1845  ;    Proc.   .\cad. 
Nat.  Sci.  Phila.,  i.,  p.  29,  1841. 

Miocene  of  Plum  Point,  Maryland  ;    Burns. 

Shell  resembling  the  C.  zvaltoiiiaiiuiii.  but  thinner,  less  inflated,  with  the 
anterior  part  of  the  basal  margin  less  rounded  and  produced ;  ribs  lower  than 
in  C.  craticuloide  and  the  shell  more  triangular  and  oblique ;  the  tops  of  the 
ribs  are  keeled,  but  the  keel  is  not  sharp  or  angular,  Imt  squarely  flattened 
like  the  edge  of  a  board  ;  the  ribs  number  from  thirty-one  to  thirty-seven  in 
diiTerent  individuals, — thirty-three  appears  to  be  the  most  common  number, — 
but  the  shells  are  very  poorly  preserved  and  always  more  or  less  eroded. 

I  have  identifi.ed  these  Plum  Point  shells  with  Conrad's  C.  leptopleura, 
although  their  correspondence  with  his  figure  left  something  to  be  desired, 
because  in  a  general  way  his  description  fits  them  as  far  as  it  goes,  and  no 
shell  agreeing  perfectly  with  his  figure  has  been  collected  even  in  his  original 
locality  after  careful  search.  Should  the  present  form  be  found  to  be  sepa- 
rable I  would  suggest  for  it  the  name  of  Cardium  leptopleura  variety  inary- 
landicuui. 

Cardium  (Cerastoderma)  tseniopleura  n.  sp. 

Plate  4g,  Figures  i,  2. 

Miocene  of  Yorktown,  York  River,  and  Suft'olk,  Nansemond  River,  Vir- 
ginia;   Burns  and  Harris. 

Shell  thin,  oblique-ovate,  inequilateral,  with  moderately  elevated  beaks; 
sculptured,  with  thirty-one  to  thirty-four  narrow,  elevated  ribs  with  the  sec- 
tion of  a  T-rail,  separated  by  wider,  not  channelled  interspaces ;  the  rounded- 
flattened  overhanging  tops  of  these  ribs  are  crossed  by  concentric  sculpture 
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which  is  obscure  on  the  summits  but  on  tlieir  edges  stands  out  at  regular 
intervals  at  right  angles  to  the  ribs,  giving  a  remarkable  articulated  appear- 
ance to  them :  the  six  ribs  of  the  posterior  area  are  asymmetrically  appressed 
and  are  exempt  from  the  t;enia-like  structure ;  hinge  normal,  strong,  with  a 
well-marked  pseudolunule  above  the  anterior  part  of  it.  Lon.  35,  alt.  30,  diam. 
23  mm. 

The  very  remarkable  sculpture  of  this  species  would  enable  one  to  recog- 
nize even  a  small  fragment  of  it,  but  the  ribs  are  hollow  and  the  substance  of 
the  shell  of  a  spongy  character,  lending  itself  to  solution  or  erosion,  and  the 
specimens  obtained  are  all  extremely  dilapidated. 

Cardium  ( Cerastoderma )  ciliatum  Fabricius. 
Cardiuni  ciliutum  O.  Fabricius,  Fauna  Gronl.,  p.  410,  1780. 
Cardium  islandicum  Chemnitz,  Conch.  Cab.,  vi.,  pp.  146,  200,  pi.  ig,  figs.  195,   196,   1782; 

Spengler,  Mag.  Ges.  Naturf.  Freunde  zu  Berlin,  ii.,  p.  121,  1808;    Wood,  Gen.  Conch., 

p.  225,  pi.  Iv.,  figs.  2,  3,  1815;   Index  Test.,  p.  26,  pi.  v.,  fig.  27,  1825;    Gould,  Rep.  Inv. 

Mass.,  p.  89,  fig.  58,  1841 ;    De  Kay,  Zool.  N.  York,  v.,  p.  206,  pi.  xxiii.,  fig.  252,  1843; 

Mighels,   Boston  Journ.   Nat.  Hist.,  iv.,  p.  321,    1843;    Reeve,   Conch.   Icon.,  ii.,   Ciir- 

ditim,  pi.  xi.,  fig.  54,  1844;    Stimpson,  Shells  of  N.  Eng.,  p.  19,  1851. 
Cardium  edulc  Mohr,  Is!.    Naturh.,  p.  128,  1786;   not  of  Linne. 
Cardium  pubcsccns  Couvhouy,  Boston  Journ.  Nat.  Hist.,  ii.,  p.  61,  pi.  iii.,  fig.  6,  1838. 
Cardium  arcticum  Soviferby,  P.  Z.  S.,  1840,  p.  106;   Conch.  111.,  i.,  pi.  51,  fig.  26,  1841. 
Cardium  Dawsoni  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  58,  figure. 
Cardium- Haycsii  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1863,  p.  142,  1863. 
Cardium  {Cerastoderma)  cilialuin  Miircli,  Yoldi  Cat.,  ii.,  p.  34,  1853. 
Cardium   (Serripes)  islandicum  H.  and  A.  .Xdanis,  Gen.  Rec.  Moll.,  ii.,  p.  456,  1857. 
fCardium  borcalc  Broderip  and  Sowerby,  Zool.  Journ.,  iv.,  p.  368,  1829. 

Pleistocene  of  the  post-glacial  silts  and  bowlder  clays  of  the  entire  boreal 
region;  recent,  from  the  Arctic  seas  southward  to  Cape  Cod  on  the  Atlantic 
and  to  Paget  Sound  on  the  Pacific  coast. 

This  well-known  species  is  one  of  the  most  characteristic  shells  of  the 
cold-water  Pleistocene  throughout  the  northern  hemisphere.  It  is  curious 
that  the  typical  form  figured  by  Chemnitz  should  have  been  the  one  Stimpson 
was  led  to  separate  from  the  other  varieties  as  a  distinct  species  under  the 
name  of  Hayesii.  The  C.  borcalc  of  Broderip  and  Sowerby  is  perhaps  the 
same  as  C.  blanduin  Gould,  but  it  has  not  been  figured  and  the  description  is 
insufficient  to  certainly  identify  the  shell.  It  is  certainly  either  blandum  or 
the  present  species. 

Tryon,   curiously   enough,   refers   this   species   to   Linne    under   the    name 
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ishiiidicuiii    (whicli  does  not  occur  in  the   Syst.   Xat.).  and  ,cfives   for  it  the 
reference  to  C.  pectiiiatuiii  Linne  (cf.  Am.  Marine  Condi.,  p.  175). 

Like  most  northern  shells  this  is  very  variable,  but  the  differences  are 
inconstant.  The  law  that  the  greater  the  number  of  serial  parts  the  greater 
the  range  of  variation  of  that  number  in  different  individuals  holds  good  in 
this  case,  as  usual.  The  original  description  of  Fabricius  calls  for  thirty-two 
to  thirty-eight  ribs.  Chemnitz  allows  from  twenty-six  to  thirty-six ;  C. 
Hayesii,  thirty-three  to  thirty-fi^•e,  and  C.  arcticiiiii  is  figured  as  having  about 
twenty-nine  ribs.  The  most  usual  number  is  thirty-five,  always  well  separated 
from  one  another,  and  having  a  tendency  to  angularity,  most  marked  in  the 
adult. 

Cardium  1  Cerastoderma  1  decoratum  (Iruuiiigk. 
Cardium   decoratum   Grewingk.,  Verh.   Min.   Ges.   St.   Peters,   for   1848-49,  p.  274,  pi.   iv., 

figs.  3  a-g;    1850. 

Pliocene?  of  St.  Paul  Island,  Unga  Island,  and  Aliaska  Peninsula,  Alaska; 
Pleistocene  of  Kadiak  and  Atka  Islands  and  Pavloff  Bay,  Alaska,  and  in 
the  bowlder  clay  deposits  south  and  east  to  Comox  and  Victoria.  \'ancouver 
Island. 

This  is  a  very  characteristic  species  of  the  bowlder  clays  of  the  northwest 
coast,  narrower  and  proportionately  heavier  than  C.  ciliatiiiii.  showing  usu- 
ally concentric  color  zones  when  well  preserved ;  twenty-five  to  thirty-one 
ribs,  frequently  reticulated  by  concentric  elevated  lines. 

Section  Diiiocardjinii  Dall. 
Cardium  (Cerastoderma)  phlyctaena  n.  sp. 
Plate  48,  Figure  13. 
Oligocene  of  the  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida ;    Willcox 
and  Dall. 

Shell  solid,  squarish,  with  rather  elevated  beaks  and  convex  valves;  sculp- 
tured with  thirty-one  flattish,  narrow  radial  ribs,  the  anterior  half  of  which 
have  the  usual  lepidote  sculpture  of  this  group,  the  posterior  half  being  nearly 
smooth  and  all  separated  by  somewhat  narrower  channelled  interspaces;  pos- 
terior area  large,  nearly  smooth,  with  sparse  radial  grooves  along  which  are 
set  minute  distant  pustular  spines;  a  small  pseudolunule  is  present;  hmge 
normal,  solid,  internal  margin  in  front  and  below  with  very  short  flutings.  Alt. 
27,  Ion.  25.5,  diam.  18  mm. 
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The  Specimens  are  silicious  pseudomorphs  and  may  be  defective,  yet,  ex- 
cept in  respect  of  the  almost  microscopic  pustules  on  the  grooves  of  the 
posterior  area,  it  seems  to  have  all  the  characteristics  of  Dinocard'mm. 

Cardium  (  Cerastoderma  1  chipolanum  11.  sp. 
Plate  40,  Figure  8. 

Oligocene  of  Alum  Bluff  and  the  Chipola  beds  of  the  Chipola  River, 
Florida,  Burns ;    and  of  Roberts,  Escambia  County,  Alabama,  E.  A.  Smith. 

Shell  thin,  polished,  with  large,  full  beaks;  subequilateral,  rounded  in 
front  and  below,  obliquely  subtruncate  behind ;  sculptured  with  about  twenty- 
four  strong  ribs,  of  which  the  anterior  five  or  six  are  smooth,  thence  to  the 
middle  of  the  shell  with  thickened  adherent  scale-like  ornaments  (which  I 
call  lepidote  for  short)  especially  near  the  margin,  the  remainder  of  the  ribs 
smooth,  except  on  their  sides,  where  they  are  cross-striated,  as  are  the  narrow 
channelled  interspaces ;  posterior  area  smooth  with  obsolete  radial  grooves, 
one  or  two  near  the  hinge  stronger ;  no  pseudolunule ;  hinge  normal,  strong ; 
internal  margins  sharply  fluted,  sulci  reaching  well  up  on  the  disk.  Lon.  34, 
alt.  36,  diam.  24  mm. 

This  shell  in  its  general  characters  is  a  miniature  Cardium  robiistuiii,  and 
is  especially  characteristic  of  the  Chipola  horizon. 

Cardium  1  Cerastoderma )  taphrium  n.  sp. 
Plate  40,  Figure  9. 

Oligocene  of  the  Ballast  Point  silex  beds,  Tampa  Bay  (?),  and  of  the 
Oak  Grove  sands,  Santa  Rosa  County,  Florida ;   Dall  and  Burns. 

This  at  first  sight  might  be  taken  for  the  preceding  species,  but  an  exam- 
ination shows  that  the  ribs  are  one-third  more  numerous,  being  usually  thirty- 
three  or  thirty-four;  there  is  a  rather  large  pseudolunule,  the  shell  is  pro- 
portionately more  produced  behind  and  below  and  actually  larger  when 
mature.  The  specimen  figured  is  35  mm.  long,  but  a  full-grown  one,  obtained 
later,  measures  lon.  48,  alt.  47,  diam.  34  mm. 

The  radial  grooves  on  the  posterior  area  arc  usually  sharper  and  stronger 
than  in  the  preceding  species.  The  types  come  from  Oak  Grove,  where  the 
shell  seems  characteristic  of  that  horizon.  A  very  poor  pseudoniorph  from 
Ballast  Point  is  temporarily  placed  here,  though  probably  more  perfect  speci- 
mens would  show  it  belonged  elsewhere.  It  has  thirty-two  ribs  and  is  appar- 
ently of  squarer  form  than  C.  taphriuiii. 
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Cardium  1  Cerastoderma  1  robustum  Solander. 
Cardium  robustum  Solander,  Portland  Catalogue,  p.  58,   1786,  after  Lister,  Hist.  Conch  , 

pi,  328,  fig.  165,  1770. 
Cardium  ventricosum  Bruguiere,  Enc.  Meth.,  i.,  p.  228,  1789;    plates  vol.  i.,  pi.  299,  fig.  i, 

1792;   Wood,  Gen.  Conch.,  p,  220.  1815. 
Cardium  magnum  Born,  Ind.  Mus.  Vind.,  p.  34 ;    Test.  Mus.  Vind.,  p.  46,  pi.  3,  fig.  5, 

1780;   not  of  Linne,  Syst.  Nat.,  ed.  x.,  p.  680,  1758. 
Cardium    magnum   Reeve,   Conch.   Icon.,   ii.,   Cardium,  pi.   iv.,   fig.   20,    1844;    and  of   the 

majority  of  American  authors,  but  not  of  Linne. 
Cardium   maculalum   Gmelin,   Syst.   Nat.,  vi.,   p.  3255,   No.  38,   1792;    Dillwyn,   Cat.   Rec. 

Shells,  i.,  p.  121,  1817;   Ravenel,  Cat.,  p.  5.  1834;   not  of  Reeve,  1844. 
Cardium  robustum  Solander,  Dillwyn,  op.  cit.,  i.,  p.  121,  1817. 
Cardium  carolincnsis   (sic)    Conrad,  Proc.  Acad.  Nat.   Sci.  Phila.   for  1862,  p.  576,   1863; 

not  of  Conrad,  in  Kerr,  Rep.  Geol.  N.  Car.,  App.,  p.  15,  1875. 
Cardium  magnum  Tuomey  and  Holmes,  Pleioc,  Fos.  S.  Car.,  p.  63,  pi.   19,  fig.   i,   1856; 

HeiLprin,  Trans.  Wagner  Inst.,  i.,  p.  103,  1887. 

Upper  Miocene  of  Wilmington,  North  Carolina,  Stanton ;  Pliocene  of 
Darlington,  South  Carolina,  of  the  Cro'atan  beds  of  North  Carolina,  of  the 
Caloosahatchie  and  Shell  Creek,  Florida;  Pleistocene  of  Simmons  Bhiff, 
South  Carolina,  of  the  Brunswick  Canal,  Georgia  (Couper),  anil  of  many 
localities  in  the  Floridian,  Gulf,  and  Antillean  region ;  recent  from  Cape  ^lay. 
New  Jersey,  south  to  Cuba,  Jamaica,  and  Campeche. 

As  Solander  gives  a  reference  to  Lister's  perfectly  recognizable  figure 
(the  same  tipon  which  Gmelin's  name  of  inacidatum  was  afterwards  founded), 
there  can  be  no  doubt  his  name  should  be  adopted. 

As  regards  the  ribs,  the  fossil  species  vary  in  having  from  twenty  to 
twenty-eight,  the  majority  in  the  list  having  between  twenty  and  twenty-four. 
The  recent  ones  vary  between  twenty-two  and  thirty,  the  majority  having 
twenty-three  to  twenty-seven.  These  figures  are  exclusive  of  the  flattened 
rays  on  the  posterior  area,  which  are  invariably  seven  or  eight,  there  being 
one  more  on  one  valve  than  on  the  other.  The  total  rays  or  ribs  would  then 
amount  to  from  thirty  to  thirty-five  in  the  great  majority  of  specimens.  There 
is  in  the  list  as  I  have  recorded  it  for  my  own  study  a  slight  apparent  ten- 
dency to  a  less  number  of  ribs  in  the  fossils  than  in  the  recent  shells,  and  in 
the  northern  compared  with  the  southern  specimens,  as  has  beenobserved  here- 
tofore with  ribbed  pelecypods  considered  by  me  in  this  memoir.  The  number 
of  specimens  of  which  the  ribs  were  counted  was  forty-five.  The  Miocene 
specimens  examined  had  twenty-seven  and  twenty-three  ribs,  and  those  with 
fewer  ribs  than  this  were  onlv  four  in  number,  of  which  one  was  a  recent  shell 
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from  Yucatan  and  the  others  from  the  PHocene  of  Horida.  The  two  speci- 
mens with  twenty-nine  and  thirty  ribs  came  from  Morida  and  \'era  Cruz, 
Mexico,  but  a  valve  from  Cape  May,  Xew  Jersey,  had  twenty-eight  ribs,  and 
so  did  one  from  the  Pliocene  of  the  Caloosahatchie.  Thirty-one  of  the  forty- 
five  specimens  had  between  twenty-three  and  twenty-six  ribs.  The  species  is 
very  uniform  in  its  general  character,  becoming  more  oblique  and  elongated 
with  age.  and  having  the  two  forms  common  to  all  species  of  Cardiuin.  one 
more  elongated  and  oblique,  and  one  more  quadrate  and  equilateral. 

There  is  no  living  member  of  Dinocardium  on  the  Pacific  coast,  but  C. 
Meekianum  Gabb,  i86g,  from  the  Pliocene  of  California  is  related  to  C.  ro- 
bustum. 

Roemer  described  a  Cardiuin  clcgantuluiu  in  1849  from  the  American 
Cretaceous,  but  as  this  was  transferred  to  the  genus  Liopistlia  before  its  con- 
flict with  C.  elegantnlnm  Beck,  1842,  was  noticed,  there  will  be  no  occasion  for 
any  change  now. 

There  is  a  Cardiuin  iiiultisiilcatuin  from  the  South  American  Tertiary  de- 
scribed from  Darwin's  collections  in  1846,  but  this  name  had  previously  been 
used  by  Sowerby  (P.  Z.  S.,  1833)  and  the  former  species  (cf.  Philippi,  Tert 
Verst.  Chile,  p.  178,  1887)  may  take  the  name  of  C.  Danmiii. 


Subgenus  FRAGUM   Bolten 

.Section  I^ra^tim  s.  s. 

Cardium  (Fragum)  gatunense  n.  sp. 

Black  Eocene  shales  of  (latun.  Isthmus  of  Darien;   R.  T.  Hill. 

Shell  solid,  high,  truncate  behind,  rounded  in  front,  nearly  equilateral, 
radiately  ribbed  with  flattened  ribs  separated  by  narrower  channelled  inter- 
spaces ;  there  are  sixteen  ribs  in  front  of  the  truncation,  which  is  bordered 
by  a  single  rib  more  prominent  than  the  others,  behind  which  are  about  ten 
others;  the  truncation  is  bordered  by  an  obtuse  margin  and  the  edges  of  the 
ribs  in  the  channels  are,  as  it  were,  fringed  by  small  imbrications;  on  the  body 
and  posterior  truncation  the  ribs  are  dotted  sparsely  with  small  globular  tu- 
bercles, generally  worn  off;  in  front  of  the  somewhat  anteriorly  gyrate  um- 
bones  and  also  behind  them  near  the  margin  are  spaces  where  the  ribbing  is 
obsolete,  but  not  defined  as  lunule  or  escutcheon  by  any  boundary ;  the  margins 
are  serrate  or  squarely  notched,  and  the  internal  flutings  nni  well  up  on  the 
disk;  the  hinge  and  scars  are  normal.    Lon.  23,  alt.  28,  diam.  circa  23  mm. 
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This  well-markccl  species  is  aliundaiU  in  tlie  shales,  but  the  matrix  is  so 
much  tougher  than  the  remains  of  llic  shell  that  the  characters  have  to  be 
determined  from  a  large  numlicr  of  imperfect  sjiecimcns. 

Cardium  (Fragum)  sp.  iiKlet. 

Oligoccne  marl  of  Bowden.  Jamaica;    Henderson  and  Simpson. 

A  fragment  of  a  Cardium  resembling  C.  mcdiitni  was  obtained  from  the 
marl  but  is  too  imperfect  for  description  and  is  noted  here  to  avoid  the  omis- 
sion of  this  element  in  the  Bowden  fauna.  It  may  be  the  same  as  the  follow- 
ing species,  but  is  very  much  larger  than  any  of  the  Chipola  specimens. 

Cardium  i  Fragum  i  Burnsii  n.  sp. 
Pl-\te  48,  Figure  15. 

Oligocene  of  the  Chipola  River,  Calhoun  County,  Florida ;    Burns. 

Shell  small,  subquadrate,  moderately  inflated,  truncate  behind,  rounded  in 
front,  with  rather  low  beaks ;  sculpture  of  on  the  body  twenty-two  to  twenty- 
four  subequal  rounded  ribs  with  narrower  channelled  interspaces,  sharply 
cross-striated  between  the  ribs ;  on  the  posterior  truncation  twelve  to  fourteen 
similar  but  smaller  ribs,  a  few  near  the  hinge-margin  wider  than  the  rest, 
with  no  marked  smooth  area  between  them  and  the  margin  either  in  front 
of  or  behind  the  umbones ;  an  easily  detachable  outer  layer  covers  the  ribs 
with  fine  concentric  threading,  rising  at  intervals  into  semilunar  small  nodules, 
all  of  which  is  frequently  worn  ofT  when  the  ribs  appear  polished ;  internally, 
the  margin  is  strongly  fluted  ;  hinge  normal,  strong.  Lon.  6.5,  alt.  7.0,  diam. 
6.0  mm.     A  single  broken  valve  reaches  10  mm.  in  height. 

This  little  shell  stands  almost  midway  between  typical  Fragum  and  Tri- 
goniocardia,  having  the  striated  interspaces  of  the  latter  and  the  numerous 
similar  subequal  ribs  of  the  former.     It  seems  abundant  in  the  marls. 

Cardium  (  Fragum  1  medium  l.inn<^'. 
Cardium  medium  Linne,  S>^t.  Nat.,  ed.  x.,  p.  678,  1758;    ed.  xii.,  p.  1122,  1768;    Reeve, 

Conch.  Icon.,  ii.,  Cardium.  pi.  vi..  fig.  30.   1844;    Roemer,  Conch.  Cab.  Neue  Ausg., 

p.  102,  pi.  iv.,  figs.  5-7,  1869. 
Cardium  vcnustum  Diinkcr,  Mai.  BliiU.,  viii.,  p.  ?,7-  186' • 
Hemicardium  columha  Heilprin,  Trans.  Wagner  Inst.,  i.,  p.  93-  pl  x'-  Ag-  =''•  '^''^6. 

Miocene  of  St.  Mary's  River,  Maryland.  W.  B.  Clark:  of  the  Natural 
Well,  Duplin  County,  North  Carolina;    Pliocene  of  the  Caloosahatchie  River. 
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of  Shell  Creek,  and  of  Alligator  Creek,  south  Florida ;  recent  in  two  to  fifteen 
fathoms  from  Cape  Lookout,  North  Carolina,  to  the  West  Indies  and  south  to 
Santa  Marta,  Brazil. 

This  species  is  abundant  in  the  West  Indies  and  differs  especially  in  the 
amount  of  impression  of  the  posterior  area  and  the  elevation  of  the  upper 
part  of  the  posterior  margin  projecting  from  the  central  part  of  the  depression 
when  the  valves  are  closed.  Some  specimens  have  only  a  slight  depression, 
others  have  it  very  marked,  and  the  intermediate  stages  are  so  common  that 
it  is  evident  they  are  of  little  systematic  value.  Professor  Heilprin  compared, 
as  it  happened,  extreme  specimens,  which  have  a  very  different  aspect  without 
the  connecting  gradations. 

Cardium  (Fragum)  arestum  n.  sp. 

Plate  40,  Figure  10. 

Pliocene  of  the  Caloosahatchie  River,  Florida. 

Shell  solid,  thick,  elevated,  rather  oblique,  with  the  anterior  region  very 
short :  beaks  high,  involute ;  sculpture  of  on  the  body  thirty  and  on  the 
posterior  truncation  fourteen  flattened  ribs  with  very  narrow  channelled  inter- 
spaces, the  whole  crossed  by  extremely  fine,  close,  concentric  threads,  and  on 
the  body  supplemented  by  sparse  imbricating  arched  nodules,  low  and  distant, 
which  towards  the  middle  of  the  shell  tend  to  stand  on  the  posterior  half 
rather  than  in  the  middle  of  the  ribs;  posterior  truncation  well  marked, 
bordered  near  the  beaks  by  a  sharp  keel  which  lower  down  becomes  obtuse: 
interior  normal,  the  margins  fluted  below  the  hinge.  Alt.  24,  Ion.  19,  diam. 
21  mm. 

This  species  in  its  form  and  sculpture  appears  to  be  the  Pliocene  representa- 
tive of  the  Pacific  C.  planicostatnm  Sowerby,  but  differs  from  that  species  in 
the  unusual  brevity  and  obliquity  of  the  anterior  end  of  the  shell.  In  a  large 
number  of  specimens  of  C.  medium  both  recent  and  fossil  I  have  seen  nothing 
apijroaching  it  at  all  closely. 

Cardium  >  Fragum  1  biangulatum  Sou  erb\-. 
Cardium  biangulatum  Sowerby,  Zool.  Joiirn:,  iv..  p.  367.  i«-29;    Conch.  Ill,  Canlium.  p.  7. 

pi.  46,  fig.  2,  1841. 

Pliocene  of  San  Quentin  Bay,  Lower  California;  Pleistocene  of  Santa 
Barbara,  California;  recent  in  ten  to  twenty  fathoms,  Catalina  Island,  Cali- 
fornia, and  south  to  Panama. 
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This  seems  to  be  the  Pacific  coast  representative  of  C.  medium,  but  has 
much  wider  ribs. 

Section    Trigoniocardia  Dall. 

This  group  seems  especially  characteristic  of  the  Middle  American  and 
Antillean  region  to  which  it  is,  so  far  as  known,  confined.  It  is  an  oflfshoot 
of  the  Fragum  group  starting  in  the  Eocene  and  more  or  less  abundantly  repre- 
sented to  the  recent  fauna,  which  contains,  on  the  Atlantic  side,  C.  antillaruni 
Orbigny  (1845,  +  C.  ccramidum  Dall,  Blake  Rep.,  i.,  p.  269,  pi.  4,  fig.  6,  1886) 
and  on  the  Pacific  side  C.  graiiifcniin  Broderip  and  Sowerby,  1829;  C.  ala- 
bastniiii  Carpenter,  1857,  and  C.  obovale  Sowerby,  1833. 

Of  species  belonging  to  this  group  which  have  been  described  from  the 
Tertiary  there  are  C.  castum  Guppy,  1866,  of  the  Eocene  of  Manzanilla,  Trini- 
dad;  C.  haitense,  Sowerby,  1849,  o^  the  St.  Domingo,  Curasao,  and  Jamaica 
Oligocene ;  C.  galvesfonense  Harris,  1895,  from  the  Upper  Miocene  of  the 
deep  well  at  Galveston,  Texas;  and  C.  caUoplcnrum  Gabb,  1881,  from  the 
Pliocene  of  Costa  Rica.  These  appear  to  be  well-founded  species,  and  it  is 
now  practicable  to  add  materially  to  the  list.  Hcnncardia  aMnis  Nelson,  1870, 
from  the  Tertiary  of  Peru,  is  compared  by  the  author  to  C.  obovale,  but  is 
unfigured  and  insufficiently  described. 

Cardium  (Trigoniocardia)  alicula  n.  sp. 

Plate  40,  Figure  12;    Plate  48,  Figure  5. 

Oligocene  of  the  Ballast  Point  silex  beds,  Tampa,  Florida,  Dall ;  of  the 
lower  bed  at  Alum  Bluff ;  and  the  marls  of  the  Chipola  River,  Calhoun  County, 
Florida,  Burns. 

Shell  obliquely  subtriangular,  elevated,  narrow,  truncate  behind  the  beaks, 
rounded  above  in  front  and  pointed  below ;  beaks  high,  carinated  behind  the 
keel  defining  the  posterior  area ;  posterior  area  with  eight  low,  flat  ribs,  the 
upper  ones  broader;  body  with  twelve  similar  but  larger  ribs  separated  by 
narrow  cross-striated  channels  deeper  near  the  keel  and  almost  obsolete  in 
front;  on  top  of  the  ribs  when  perfect  are  rounded  pustules,  sparse,  very 
fragile,  and  usually  worn  off ;  the  pustules  on  the  ribs  of  the  posterior  area 
are  more  elongate,  oblique,  and  rarely  arcuate ;  margin  fluted  internally,  hinge 
strong.    Alt.  when  fully  mature,  19,  Ion.  14,  diam.  14  mm. 

The  specimen  first  figured  (pi.  40,  fig.  12)  is  worn  and  has  lost  its  pustules, 
being  only  a  pseudomorph  in  silica;  the  subsequent  figure  (pi.  48,  fig-  5) 
illustrates  the  unworn  sculpture. 
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This  species  has  imich  of  the  aspect  of  the  Oriental  forms  of  the  section 
for  which  1  have  revived  the  name  of  Hcmicardinin.  but  this  is  probably  merely 
an  adaptive  resemblance,  as  it  is  not  likely  to  be  genetically  connected  with  them. 

Cardium  i  Trig-oniocardia )  Simrothi  n.  sp. 
Plate  48,  Figure  8. 

Oligocene  marls  of  the  Chipola  River,  Calhoun  County,  Florida :  Dall  and 
I'urns. 

Shell  small,  oblique  quadrate,  plump,  rounded  in  front  and  especially  on 
the  anterior  basal  margin,  truncate  and  slightly  alate  behind :  beaks  high, 
involute  and  prosogyrate;  body  with  eleven  broad,  flat,  rapidly  widening 
low  ribs  separated  by  narrow  interspaces  in  which  the  cross-grooves  are  so 
wide  that  their  interspaces  appear  as  narrow,  elevated,  concentric  threads ; 
ribs  on  the  truncation  seven  or  eight,  smaller  and  more  crowded ;  when 
perfect  the  ribs  are  surmounted  by  small  pustules,  oblong  in  a  transverse  sense 
on  the  body  and  drop-like  in  a  vertical  sense  on  the  truncation ;  internal  margin 
fluted,  hinge  normal,  strong,  with  very  deep  sockets  and  conical  teeth.  Alt. 
13.  Ion.  9.5,  diam.  10  mm. 

In  measuring  these  oblique  species  the  altitude  is  taken  from  the  point  of 
the  valve  below  to  the  top  of  the  umbo.  This  sliell  much  resembles  the  Caloosa- 
hatchie  species,  but  is  squarer,  with  the  hinge-margin  more  produced  behind 
and  with  pustules  of  a  more  transverse  and  dift'crent  shape. 

Cardium  ( Trigoniocardia )  aminense  11.  sp. 
Plate  48,  Figure  ii. 

Oligocene  of  the  Potrero,  Rio  Amina,  St.  Domingo. 

Shell  elongate,  narrow,  carinate,  very  convex;  beaks  high  and  narrow; 
body  with  ten  or  eleven  high  flat  ribs,  the  margins  overhanging  the  narrower 
cross-threaded  channels ;  truncation  with  ten  lower  and  narrower  but  very 
similar  riblets;  when  perfect  the  ribs  carry  a  series  of,  on  the  body,  transverse 
wedge-shaped  nodules  with  the  long  slope  of  the  wedge  pointing  downward; 
the  nodules  on  the  truncation  are  smaller  and  connected,  resembling  a  string 
of  tear-shaped  beads  with  the  small  end  of  the  drop  upward ;  internal  margin 
with  rather  long  flutings,  hinge  normal,  shell  rather  thick.  Alt.  14,  Ion.  9.5, 
diam.  12  mm. 

This  is  the  longest  and  narrowest  si)ecies,  but  somewhat  more  ovate  and 
less  pointed  than  C.  aliculum. 
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Cardium  i  Trigoniocarclia  I  maturense  ii.  sp. 
Plate  48,  Figure  7. 
Cardiuiu  liaitoisc  Guppy,  fro  fiirlc.  Gcol.  Mag.,  Dec,  ii.,  vol.  i.,  p.  450,  1874;    Gcol.  Mag., 
vol.  ii.,  1865.  p.  256;    not  of  Souerby.  1849. 

"  Pliocene"  of  Alatiira,  Trinidad ;    Guppy. 

The  National  Museum  contains  among  the  types  of  Mr.  Guppy's  West 
Indian  fossils  some  specimen.s  of  a  Cardium  which  was  identified  and  listed  as 
above,  under  the  name  of  C.  liaitciisc,  by  Mr.  Guppy.  The  appearance  of  the 
fossils  differs  from  any  Pliocene  fossils  I  have  seen  from  Middle  or  South 
America  or  the  Antilles,  an<i  I  should  judge  them,  from  their  aspect,  to  be 
of  greater  age.  However  this  may  be,  the  shell  in  question  is  undoubtedly 
quite  distinct  from  C.  haitciisc  and  offers  the  following  characters : 

Shell  small,  obovate,  not  carinate,  short,  elevated,  somewhat  oblique ;  pos- 
terior area  with  eight  or  nine  ribs,  body  with  twelve  or  thirteen ;  ribs  rounded, 
low,  those  before  the  middle  having  a  long  slope  anteriorly  and  a  row  of  very 
small,  bead-like  nodules  near  the  summit  wdiich  is  close  to  the  short  slope; 
all  the  ribs  have  this  disproportionately  small  nodulation ;  the  interspaces  are 
narrow  but  not  channelled,  at  the  bottom  is  a  cross-striation  in  arcuate  lines ; 
beaks  not  elevated  for  this  group,  shell  with  no  sharp  angles  anywhere.  Lon. 
6.6,  alt.  9,  diam.  7  mm. 

C.  haitense  has  ten  ribs  on  the  truncation  and  fourteen  on  the  body :  they 
are  narrower,  much  higher,  and  of  different  form  from  those  of  C.  maturense; 
the  nodulation  of  the  former  species  is  as  broad  as  the  rib  it  stands  on  and 
of  a  wholly  dift'erent  shape  from  that  of  the  latter. 

Cardium  ( Trigomocardia  1  apateticum  11.  sj). 
Plate  48,  Figure  6. 

Uppermost  Oligocene  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Florida ; 
Burns. 

Shell  small,  oliliquc.  pniduced  behind  at  the  hinge-line,  obliquely  truncate, 
evenly  rounded  from  in  front  into  the  base:  beaks  rather  high,  carinate  be- 
hind, and  prosogyrate ;  truncation  with  nine  and  body  with  thirteen  ribs, 
low,  flat,  wide  on  the  body  and  rapidly  broadening  with  very  narrow  inter- 
spaces squarely  channelled ;  on  the  truncation  the  ribs,  as  usual,  are  smaller 
and  more  crowded  and  decrease  in  size  from  within  outward;  the  channels 
are  crossed  by  fine,  sharp,  evenly  spaced  elevated  lamelU-e  which  have  a  punctate 
appearance  in  the  narrower  interspaces :   these  threads  rise  on  the  sides  of  the 
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ribs  and  pass  over  them  as  fine  concentric  threads ;  internal  margin  fluted, 
hinge  strong,  with  a  small,  smooth  space  on  each  side  of  the  umbones  simu- 
lating lunule  and  escutcheon.     Alt.  11.5,  Ion.  8,  diam.  7  mm. 

This  is  the  only  species  which  when  perfectly  intact  is  without  nodules. 

Cardium  ( Trigoniocardia )  Willcoxi  11.  sp. 
Plate  48,  Figure  9. 

Pliocene  marls  of  the  Caloosahatchie  and  Shell  Creeks,  Florida;  Willcox 
and  Dall. 

Shell  small,  plump,  oblique,  ovate  triangular,  obtusely  carinate  behind,  with 
high  involute,  prosogyrate  beaks  ;  body  with  nine,  truncation  with  eight  ribs  ;  on 
the  body  the  ribs  are  high,  flat-topped,  with  channelled,  cross-striated  interspaces 
narrower  than  the  ribs ;  on  the  truncation  the  ribs  are  smaller  and  lower ; 
when  intact  the  ribs  carry  a  row  of  nodules  (rounded  in  the  young,  more  or 
less  transverse  in  the  adult)  which  do  not  extend  quite  to  the  sides  of  the  top 
of  the  rib  on  which  they  are  seated ;  on  the  truncation  the  uodules  appear  to 
remain  hemispherical  at  all  ages ;  the  cross-striation  of  the  channels  is  close 
and  very  elegant ;  there  is  a  small,  smooth  space  in  front  of  the  most  anterior 
rib;  the  inner  margins  are  fluted  and  the  hinge  strong,  but  more  transverse 
than  in  many  of  the  species.    Alt.  11,  Ion.  8,  diam.  9  mm. 

This  elegant  little  shell  is  very  abundant  in  the  Caloosahatchie  marl.  It 
most  resembles  C.  Simrothi  Dall,  and  the  Pacific  coast  recent  C.  alabastnim 
Carpenter,  but  is  more  elongate,  more  pointed  below,  and  has  no  backward 
wing  to  the  hinge-margin.  The  large  ribs  are  ])roportionately  smaller  and 
less  elevated  than  in  C.  alabastntiii. 

Subgenus  PAPYRIDEA   Swainson. 
Cardium  (  Papyridea  1  spinosum  Meuscheii. 
fCardiuiH  rugatum  Gronovhis,  Zoophyl.,  p.  278,  pi.  18,  fig.  5.  1781. 
Car.iia  spinosum  Meuschen,  Mus.  Gevers.,  p.  442,  No.   1637,   1787   (after  Lister,  pi.  342, 

fig-  '79i  Jamaica,  and  Knorr,  vi.,  pi.  7,  fig.  6'). 
fCardia  hiatus  Meuschen,  op.  cit.,  p.  442  (after  Gualtieri,  pi.  85,  fig.  11). 
Solen  bullatus  Chemnitz,  Conch.  Cab.,  vi.,  p.  65,  pl.  6,  figs.  49,  5o.  1782;    not  of  Linne, 

Syst.  Nat.,  ed.  x.,  p.  673,  1758  {=  Area  sp.,  Rumphius,  pl.  44,  fig-  n,  Amboyna). 
Cardium  buUatiim  of  Authors,  as  of  Linne,  not  of  Miirch,  1853. 
Cardium  soleniformc  Bruguiere,  Enc.  Meth.,  Vers.,  i.,  p.  235,  1789;    Wood,  Gen.  Conch., 

P-  233,  pl-  56,  fig.  3,  1815. 
rCardium   latum   Born,  Index  Mus.  Vind.,  p.  67.   1778-.    Test.  Mus.  Vind..  p.  48.  P'-   i"-- 
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fig.  9,  1780  (in  text  wrongly  as  fig.  8),  after  Knorr,  Vergn.,  vi.,  pi.  7,  fig.  6;    ?not  C. 
latum  "  Borne"  Reeve,  Conch.  Icon.,  fig.  21. 
Cardium  hiukum  Reeve,  Conch.  Icon.,  Cardium,  pi.  xxi.,  fig.  123.  1845  (^''t'  li-  A.  Smith). 

>  Cardium  aspcrsum  Sowerby,  P.  Z.  S.,  1833,  p.  85;    Conchological  111.,  fig.  15,  1841. 

>  Cardium  aspcrum  Roenier,  Conch.  Cab.,  Neue  Ausg..  Cardium,  pp.  76,  122,  i86g. 
Papyridca  soleniforvic   Swain.'Jon,   Malac,  p.  374,   1840. 

This  species  has  a  confused  synonymy,  owing  to  the  fact  that  the  earher 
writers  confused  several  distinct  sliells  tmder  one  name,  and  apjjhed  a  Linnean 
name  (Solen  biillatits)  based  on  a  figure,  supposed  to  represent  an  Area,  in 
Rumphius's  work  on  Amboyna  shells  to  the  present  species.  I  have  not  access 
to  Gronovius's  work,  and  his  species  by  many  authors  is  cited  as  identical  with 
C.  apertuin  L.,  while  other  authorities  lefer  it  to  the  shell  now  under  considera- 
tion. The  name  C.  latum  was  given  by  Born  to  a  shell  figured  by  him  which 
closely  resetnbles  worn  specimens  of  C.  latum  Reeve  in  the  Conchologia 
Iconica,  figure  41.  The  description,  however,  as  pointed  out  by  Sinith  (Chal- 
lenger bivalves,  p.  158)  might  serve  very  well  for  the  present  species,  and  if 
identical  the  name  would  be  prior.  I  hesitate  to  accept  it,  however,  on  account 
of  the  uncertainty  referred  to  and  the  fact  that  authors  most  nearly  contem- 
poraneous and  their  successors  for  more  than  a  century  have  identified  the  name 
with  the  Chinese  shell.  The  earliest  unquestionable  name  is  C.  sf'inosum 
Meuschen,  based  on  a  figure  of  Lister  representing  a  Jamaican  specimen  of  the 
present  species.  Meuschen,  by  the  way,  also  cites  Knorr  (to  which  I  have 
not  access)  for  an  illustration  of  his  sliell,  which  reference  is  also  given  by 
Born  under  C.  latum. 

A  careful  stud)-  of  a  large  number  of  specimens  shows  that  there  are  several 
nearly  related  forms  of  this  shell,  which  are  possibly  specific,  but  which  in  the 
absence  of  a  fuller  series  from  the  far  East  1  prefer  to  rank  as  varieties. 

Cardium  1  Papyridea  1  spinosum  \  ar.  spinosum  s.  s. 
Cardium  solcniformc  Brnguiere.  ex  parte. 

Pleistocene  of  Florida  and  the  Antilles ;  recent  in  the  West  Indies  and  from 
Cape  Hatteras,  North  Carolina,  south  to  Santa  Marta.  Brazil. 

Shell  with  about  forty-six  ribs  separated  by  narrower  interspaces,  in  each 
of  which  runs  a  little,  elevated  narrow  thread;  the  anterior  ribs  (±  16)  show 
low  arched  imbrications,  especially  towards  the  margin:  the  central  ribs 
(±;  18)  are  low  and  rounded,  becoming  flatter  and  wider  posteriorly,  and  are 
more  or  less  sprinkled  with  very  dehiscent  microscopic  granulations  usually 
worn  off  even  in  living  specimens,  and  more  abundant  behind  the  mid.Ue  part 
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of  the  she'll;  the  posterior  ribs  (±12)  have  the  long  slope  forward  aiul  an 
abrupt  slope  on  the  posterior  side,  and  are  surmounted  on  the  posterior  side 
by  a  supplementary  costa  from  which  spring  obliquely  set  spinules ;  the 
posterior  ribs  near  the  hinder  margin  are  again  more  crowded. 

Cardiuni  (  Papyridea )  spinosum  \  ar.  aspersum  Sowerby. 
Cardium  aspersum  Sowerby,  P.  Z.  S.,  1833,  p.  85. 

Recent  on  the  Pacific  coast  of  America  from  the  Gulf  of  California  south 
to  Panama  and  Santa  Elena. 

Shell  with  about  the  same  numlier  of  ribs  as  the  preceiling  and  having  them 
similarlv  divided  into  groups,  but  with  the  bottoms  of  the  channels  flattish 
rather  than  filiform,  the  ribs  themselves  more  elevated,  rounded  and  strong, 
and  the  imbrications  and  spinules  coarser  and  more  distant ;  the  microscopic 
granulations  irregularly  distributed,  very  sparse  and  distant,  often  wholly 
absent. 

Cardium  i  Papyridea  1  spinosum  \  ar.  Turtoni  1  )all. 
Cardium  buUatum  E.  A.  Smith,  Marine  Moll,  of  St.  Helena,  P.  Z.  S.,  1890,  p.  302. 

Pliocene  of  the  Caloosahatchie  River,  Florida :  recent  at  St.  Vincent,  Cape 
Verde  Islands,  and  St.  Helena  (Turton). 

Shell  with  about  fourteen  anterior,  sixteen  to  twenty-three  medial,  and 
eight  to  eleven  posterior  ribs,  the  interspaces  with  a  well-marked  flattish  thread 
between  two  sharp  grooves;  the  spinules  and  imbrications  as  in  var.  spinosum; 
the  medial  ribs  triangular  in  section,  the  apex  of  the  triangle  inclining  for 
the  most  part  slightly  towards  the  anterior  end  of  the  valve  and  surmounted 
by  a  single  row  of  close-set  minute  granules,  giving  it  a  serrate  appearance, 
and  elsewhere  polished  and  destitute. of  granulation;  the  form  and  serration 
of  the  ribs  obvious  to  the  naked  eye ;   concentric  striation  regular  and  hue. 

It  is  a  singular  thing  that  the  Pliocene  fossil  should  be  of  the  type  now 
confined  to  the  eastern  Atlantic ;  the  well-known  fact  that  many  of  the  living 
deep-water  mollusks  of  the  Antillcan  area  are  represented  in  the  Italian  Plio- 
cene and  not  in  our  own  may  be,  in  some  manner  to  be  determined  later,  of 
an  analogous  nature. 

Cardium  (Papyridea)  semis ulcatum  Gray. 
Cardwm  scmisulcatum  Gray,  Ann.  Phil.,  ix.,  p.  137,  1825;    E.  A.  Smith,  Challenger  Biv., 

p.   162,   1885. 
Cardium  ringiculum  Sowerby,  P.  Z.  S.,   1840,  p.   106;    Conch.  111.  Card,um,  p.  2,  pi.  48. 

fig.  II,  1841. 
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Cardium  Pctiliniudit  Orbigny.  Moll.  Cubana.  ii..  p.  309,  pi.  2~.  fig.s.  50-52.  1853. 
Pafyridca  Pctitiana  Dall,  Bull.  U.  S.  Nat.  Mus.,  No.  37,  p.  54,  1889. 

Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina :  Pliocene 
of  the  Caloosahatchie  River  at  Fort  Thompson,  Dall ;  recent  from  Turtle  Har- 
bor, south  Florida,  south  to  the  West  Indies  and  the  east  coast  of  Brazil  ninety 
miles  southeast  of  Cape  San  Roque :  in  the  eastern  Atlantic  on  the  coast  of 
Liberia  and  at  Simon's  Bay,  Cape  of  Good  Hope,  in  fifteen  to  twenty  fathoms. 

Mr.  Smith  has  pointed  out  the  earliest  name  for  this  interesting  little  shell. 
The  single  specimen  from  the  North  Carolina  Miocene  exhibits  no  differences 
of  character  from  the  recent  shells. 

Cardium  (Papyridea)  bulbosum  n.  sp. 
Plate  48,  Figure  20. 

Oligocene  marl  of  the  Chipola  River,  Florida ;    Burns. 

Shell  ovate,  moderately  inflated,  with  about  thirty-eight  ribs,  nine  anterior 
with  minute  spines  on  the  anterior  side  of  each  rib  near  the  margin :  sixteen 
medial,  low  and  rounded,  with  narrower  channelled  interspaces ;  thirteen 
posterior,  low  and  obliquely  flattened,  with  their  highest  part  on  the  posterior 
side,  the  last  three  or  four  bearing  minute  spiny  pustules ;  beaks  low,  pointed, 
smooth,  margin  crenulate,  serrate  above  behind :  hinge  normal.  Lon.  27,  alt. 
23.5,  diam.  10  mm. 

This  species  is  notably  shorter  and  with  fewer  ribs  than  the  forms  pre- 
ceding, and  is  especially  notable  for  the  small  number  of  anterior  ribs  and 
the  very  sparse  nuiricate  scidpture. 

Subgenus   L^EVICARDIUM   Sv/ainson. 

This  group  is  well  established  in  the  Cretaceous,  where  we  have  such 
species  as  C.  aiinulaluin  Gabb  and  C.  lintcum  Conrad,  from  the  Chico  series 
of  California.  No  species,  however,  have  been  reported  from  the  Eocene, 
though  doubtless  the  group  will  eventually  be  found  represented  there.  In 
the  Oligocene  the  Vicksburg  so  far  has  furnished  nothing  in  this  line. 

Cardium  1  Lsevicardium  1  compressum  n.  sp. 
Plate  48,  Figure  21. 
Oligocene  of  the  Chipola  beds  at  Alum  Bluff  and  on  the  Chipola  River, 
and  of  the  Oak  Grove  sands  on  the  Yellow  River,  Florida ;    Burns. 

Shell  small,  plump,  inequilateral,  with  convex  beaks  nearer  the  anterior  end: 
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surface  smooth  over  a  small  anterior  area,  and  over  the  posterior  area  which  is 
compressed  so  that  the  pinch  gives  to  the  lower  posterior  margin  a  distinct 
insinuation ;  between  these  the  disk  is  covered  by  minute  radii  which,  though 
conspicuous  in  eroded  shells,  hardly  interrupt  the  smoothness  of  the  surface 
when  perfect ;  the  outline  is  rounded  in  front  and  below  and  slightly  oblique ; 
interior  polished,  with  the  adductor  scars  impressed ;  the  margin,  except  of 
the  anterior  and  posterior  areas,  finely  serrate.  Lon.  24,  alt.  26,  diam.  14  mm. 
All  the  species  of  Lavicardiuni  are  very  similar  shells,  especially  when  they 
have  lost  color  by  fossilization,  but  this  species  is  readily  recognizable  by  the 
small  size  of  the  smooth  areas  and  the  peculiar  pinching  of  the  posterior  area. 

Cardium  ( Laevicardium )  serratum  Liiinil;. 
Cardium  serratum  L..  Syst.  Nat.,  cd.  x..  p.  680.  1758;    ed.  xii..  p.   112,^.   1767;    Chemnitz. 

Conch.  Cab.,  vi.,  p.  193.  pi.  18,  fig.  189,  1782. 
Cardium  Icevigatum  Lamarck,  An.   s.  Vert.,  vi.,  part  i.,  p.    11,   1819    (not  of   Born,   Mus. 

Vind.  Test,  p.  47,  1780:    nor  of  Linne,  Syst.  Nat.,  x..  p.  680.  1758). 
Cardium  citrinum  Wood,  Gen.  Conch.,  p.  223,  pi.  54,  fig.  3,  1815. 

Liocardium  pictum  Ravenel,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1861,  p.  44,  1862  (pullus). 
Cardium  hiatus  "  Meuschen"  £de  Krebs,  W.  I.  Cat.  Sh.,  p.  115,  1864. 
Cardium  lineatum  Krebs,  op.  cit.,  not  of  Gmelin,  1792. 
Cardium  pristis  Valenciennes,  fide  Krebs,  op.  cit. 

Cardium  oviputamen  Reeve,  Conch.  Icon.,  Cardium,  pi.  vii.,  fig.  36,  1844. 
Cardium  veiiusttim  Gabb,  Geol.  St.  Domingo,  p.  251,  1873. 
Cardium  serratum  Dall,  Proc.  U.  S.  Nat.  Mus.,  xix..  No.  mo,  p.  327,  1896  (not  serratum 

of  Pennant,  1778). 

Oligocene  of  Bowden,  Jamaica;  Miocene  of  Alum  Bin  IT,  Florida;  Plio- 
cene of  the  Caloosahatchie  and  Myakka  Rivers,  I'lorida,  and  Tilly's  Lake  in 
the  Waccamaw  District,  South  Carolina:  Pleistocene  of  south  l-'lorida  and 
the  Antilles;  recent  from  Cape  Hatteras,  South  Carolina,  to  liahia,  Brazil,  in 
water  from  a  few  feet  to  one  hundred  fathoms  in  depth. 

After  a  good  deal  of  study  and  thought  upon  the  subject  with  a  large 
series  of  specimens  I  have  been  led  to  the  conclusion  that  the  differences  be- 
tween the  shells  commonly  known  as  .<:crratuiii,  hcvigatuiu.  and  oi'iputaiiicn  are 
not  of  specific  value.  I  am  unable  to  specify  any  distinctive  characters  between 
the  Bowden  fossil  and  recent  specimens  of  "  serratum"  of  the  same  size.  .Ml 
the  fossils  observed  are  of  the  serratum  type.  I  have  seen  none  of  the  squarish 
form  usually  called  Icevigatum  Lamarck,  which  is  not  the  original  lavigaliiin 
of  Linne.     Small  specimens  from  I'.owdcn,  to  which  a  corresijondcnt  attached 
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a  nianuscripl  name,  arc  a])i)arcnlly  not  to  lie  distinguished  in  form  from  the 
deep-water  variety  named  h\-  me,  in  the  Blake  Report,  sybarilicuiu,  and  per- 
haps Ravenel's  pictuni. 

Cardium  i  Laevicardium  i  sublineatum  Conrad. 

CardiiDii  sitbUni\itii)n  Conrad,  Trans.  Am.  Geo!,  and  Nat.,  p.  no,  pi.  v.,  fig.  13.  1842;    .\m. 

Joitrn.  Sci.,  xli.,  p.  347,  pi.  ii.,  fig.  13,  1842;    Medial  Tert.,  p.  66,  pi.  37,  fig.  4.   1845; 

Tiiomey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  64,  pi.  19,  fig.  3,  1856. 

Miocene  of  Wilmington,  of  the  Natural  Well  and  Magnolia,  Duplin  County, 
North  Carolina ;  Pliocene  of  tlie  Waccamaw  beds,  Tilly's  Lake,  and  Dar- 
lington, South  Carolina  ;    Holmes  antl  Burns. 

This  species  is  easily  recognized  by  its  heavy  shell,  often  with  a  marked 
furrow,  internally,  from  the  centre  of  the  umbonal  cavity  towards  the  base 
midway  between  the  adductor  scars.  It  is  also  more  compressed  than  any  of 
the  other  species. 

Cardium  1  Laevicardium  1  Mortoni  Conrad. 

Cardium  Mortoni  Conrad.  Journ.  Acad.   Nat.   Sci.   Pliila..  vi..  p.  259.  pi.   10.  figs.  5.  6.  7, 

1830;    Goidd,  Inv.  Mass.,  p.  91,  1841. 
Liocardium  Mortoni  Stimpson.  Checkl.  E.  Coast  Shells,  p.  2.  i860;    Dall,  Bull.  37.  U.  S. 

Nat.  Mus..  p.  54.  pi.  58.  fig.  8.  1889. 
Laricardium  Mortoni  Perkins.  Proc.  Bost.  Soc.  Nat.  Hist.,  xiii..  p.  150,  1869. 

Miocene  of  Jones  Wharf,  ^Maryland  ;  Pliocene  of  the  Caloosahatchie  and 
Shell  Creek,  Florida ;  Pleistocene  of  South  Carolina,  and  of  Osprey,  Florida, 
at  North  Creek;    recent  from  Nova  Scotia  south  to  Santa  Marta,  Brazil. 

The  material  in  hand  considerably  extends  the  range,  both  in  time  and 
space,  of  this  well-known  species. 

Other  fossil  American  species  are  C.  (L.)  bulla  Cabl)  (described  as  a  Scr- 
ripes).  1873,  from  the  Tertiary  of  Santo  Domingo;  C.  (L.)  substriatum 
Conrad,  1838,  from  the  Pleistocene  of  San  Pedro,  California:  the  great  C. 
(L.)  datum  Sowerby,  1833,  from  the  Pleistocene  of  San  Diego,  California; 
and  C.  (L.)  MUleri  Gabb.  1881.  described  from  an  internal  cast  of  a  Miocene 
fossil  from  Costa  Rica  which  may  iirnve  to  lielong  to  the  genus  Prolocanlia. 

Genns  SERRIPES  Beck. 
Serripes  gronlandicus  Beck. 
Venus  ishndica  O.  Fabricins,  Faima  Gronl..  p.  4".  '/So;    not  of  Linne. 
Cardium   gronlandicum   Chemnitz.   Conch.   Cab.,  vi..  pp.   146,  202,  pi.   xix..  fig.   198.   1782: 
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Mohr.  Isl.  Xaturh..  p.  129,   1x86;    Gniclin,  Syst.  Nat.,  p.  3252.  1792;    Spengler,  Mag. 

Ges.  Naturf.  Freunde  zu  Berlin,  ii..  p.   126,  1808;    Wood,  Gen.  Conch.,  p.  227,  1815  ; 

Dillwyn,  Cat.  Rec.   Sh.,  i.,  p.   129,   1817:    Lamarck,  An.  s.  Vert.,  vi.,  i.,  p.   13,   1819; 

Gould,  Inv.  Mass.,  p.  92,  1841;    Moller.  Ind.  Moll.  Gronl.,  p.  20,  1842;    Morch,  Fort. 

Gronl.  Bloddyr,  p.  20,   1857. 
Mactra  radiata  Donovan,  Brit.  Sh.,  v.,  p.  clxi.,  1799;    Turton,  Conch.  Diet.,  p.  80,  1819. 
Cardiujii  cdentulum  Montagu,  Test.  Brit.   SuppL,  p.  29,   1808;    Sowerby.  Genera  Sh.,  pt. 

34,  fig.  2,  183 1. 
Cardium  radiatum  Gray,  App.  Parry's  Voy.,  p.  244,  1824. 
Aphrodite  columba  Lea,  Trans.  Am.  Phil.  Soc,  N.  S.,  v..  p.  in,  pi.  xviii.,  fig.  54,  1834; 

Obs.  Gen.  Unio,  i.,  p.  223,  1837. 
Cardium  boreale  Reeve,  Conch.  Icon.,  ii..  Cardiuiu,  pi.  xxii.,  fig.   131,   1845;    not  of  Bro- 

derip  and  Sowerby,  1829. 
Cardium  Fabricii  Deshayes,  P.  Z.  S.,  1854,  p.  m. 
Cardium  gronlandicum  Middendorff,  Mai.  Ross.,  iv.,  p.  41,  pi.  16,  figs.  6,  7  (not  figs.  8,  9), 

1849- 
Acardo  edenttdum  Swainson,  Malac,  p.  374,  1840. 
Serripes  gronlandiciis  Beck,  in  Gould,  Inv.  Mass.,  p.  93,  1841 ;   Morch,  Yoldi  Cat.,  ii.,  p.  35, 

1853;    H.  and  A.  Adatns,  Gen.  Rec.  Moll.,  ii.,  p.  456,  1857;    Dawson,  Notes  on  Post- 
Pi.  of  Canada,  p.  77,  1872. 

Pleistocene  of  Quebec  and  along  the  St.  Lawrence  River ;  Lawlor's  Lake, 
Xew  Brunswick;  Labrador;  Cape  Elizabeth  and  Portland,  Maine;  the  coast 
of  Alaska  and  southward  to  the  vicinity  of  Puget  Sound  ;  recent  thiougliotu 
the  Arctic  seas  and  south  to  Cape  Cod  on  the  Atlantic  and  to  Puget  Sound 
on  the  Pacific  side. 

This  species  occurs  in  a  recent  state  in  vast  numbers  on  muddy  Ixittoni 
and  is  one  of  the  species  most  consumed  l)y  tlie  walrus  in  boreal  seas.  It 
varies  considerably  in  relative  length  ami  height,  and  in  the  extension  of  the 
radial  sulcations.  which  are  almost  always  absent  from  the  middle  of  the  disk. 
The  name  Fabricii  was  given  to  a  short,  heavy  mutation  of  the  typical  shell, 
while  the  more  elongate  variety  was  left  nameless  by  Deshayes,  who  probably 
liad  the  facts  reversed  in  his  mind  by  some  accident.  The  elongate  variety 
might  be  called  var.  prulniclns. 

Serripes  Laperousii  Deshayes. 
Cardium  Laperousii  Deshayes.  Revue  Zool.   Soc.  Cuv.,  p.  360,   1839;    Mag.  Zoo!.,  pi.  48. 

1841 ;    Carpenter,  Rep.   Brit.   Assoc,    1856,   pp.   203,   207 ;     Suppl.   Rep.    Brit.   Assoc, 

1863,  p.  528;    Moll.  West.  N.  Am.,  p.  14.  1872. 
Cardium   (fSerripes)   Laperousii  Dall.  .\m.  Jourii.  Conch.,  vii..  p.   148.  1871. 
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Pleistocene  of  the  Aleutian  Islands  and  bowlder  clay  of  southeastern  Alaska 
near  Juneau  :  recent  from  the  Kanichatkan  coast  at  Avatcha  Bay,  eastward 
through  the  Aleutians,  the  southern  part  of  Bering  Sea,  and  southeastward 
to  Sitka,  Alaska. 

This  fine  form  is  not  to  be  confounded  with  5.  gronlandicus  var.  pro- 
tractus.  which  occurs  wherever  ,S".  groiilaiidiciis  extends,  though  rare.  The 
present  shell  far  exceeds  5".  grdiilainlicus  in  size  and  is  restricted  to  the  range 
above  mentioned. 

I  have  already  mentioned  that  Scrripcs  bulla  Gabh  (Santo  Domingo,  1873) 
should  be  referred  to  Lccvicardium;  and  Cardiiim  centifilosiiiii  Cpr.,  which 
has  been  referred  to  Serripes  by  some  authors,  is  a  Protocardia.  In  this  group 
the  teeth  are  often  strongly  developed  in  young  specimens,  but  the  cardinals, 
and  much  more  rarely  the  laterals,  become  more  or  less  obsolete  in  the  adult 
or  senile  specimens. 

Genus  PROTOCAKDIA  Beyrich. 

The  Eocene  species  of  Protocardia  known  in  our  Tertiary  are  as  follows  r 
P.  ciirta  Conrad  (1870,  not  Cardium  ctirtuin  Meek  and  Hayden,  1861),  from 
the  Eocene  marls  of  New  Jersey,  a  doubtful  species  founded  on  an  interna! 
cast  which  does  not  admit  of  an  exact  determination  of  the  species ;  P.  lenis 
Conrad  (1855,  unfigured,  +  P.  z'irginiana  Conrad,  1864;  not  P.  Icnis  var. 
Harris,  1897),  from  the  Eocene  of  Pamunkey  River,  \'irginia;  P.  Harrisi  Dall 
(1900,  ^  P.  virginiana  Harris,  Proc.  Acad.  Xat.  Sci.  Phila.  for  1896,  p.  475. 
pi.  20,  figs.  7,  8),  from  the  Chickasawan  of  Alabama ;  P.  Nicoleti  Conrad  ( 1841, 
-\-P.  lima  Conrad,  1865,  which  is  merely  the  shell  retaining  its  posterior  tu- 
bercles which  are  frequently  lost),  Jacksonian,  and  P.  virginiana  Conrad  (  1864. 
=  P.  lenis  Conrad.  1855),  from  the  Eocene  of  Virginia. 

The  voung  of  P.  diiwsa  shows  the  interspaces  of  the  ribs  crossed  by 
somewhat  irregular  elevated  lamellae  (often  worn  away)  :  the  young  of 
P.  Nicoleti  has,  when  perfect,  strawberry-shaped  pustules  on  top  of  the  ribs, 
the  channels  smooth  or  nearly  so ;  specimens  of  P.  Harrisi  Dall  show  minute 
tubercles  on  the  anterior  sides  of  the  ribs  in  the  channels,  but  the  tops  of  the 
ribs  are  smooth;  this  species  is  more  quadrate,  with  less  produced  terminal 
margins.  It  is  a  smaller  shell  and  more  glistening  and  with  more  conspicuous 
anterior  sculpture  than  the  others.  Sundry  large  specimens  in  somewhat  imper- 
fect condition,  from  Naheola  BlufT,  are  in  the  National  Collection.  They  may 
be  an  undescribed  species,  or  possibly  the  adults  of  P.  Harrisi. 

The  Oligocene  has  the  well-known  P.  dizrrsa  Conrad,  1848,  for  the  more 
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sinuous  specimens  of  which  Gregorio  (Alon.  Claih.,  215,  1890)  has  proposed 
the  varietal  name  of  mittens.  His  magnified  figure  of  the  posterior  sculpture 
is  quite  inadequate.  P.  gambrina  Gabb,  from  the  Texas  Oligocene,  is  the 
young  of  P.  diversa,  as  Gabb  suspected.  P.  Nezvberryana  Gabb,  1881,  from 
the  Oligocene  sandstones  of  Gatun,  on  the  Panama  Canal,  has  the  appearance 
of  a  cast  of  P.  diversa,  but  is  really  unrecognizable. 

There  is  a  small  species  in  the  Bowden  marl  of  Jamaica  which  imicb  re- 
sembles the  recent  P.  peramabilis  Dall,  but  on  the  Pacific  coast  the  Tertiary 
has  not  yet  furnished  any  species,  though  there  is  a  recent  species,  Cardiuiii 
centiUlosum  Cpr.,  1863  (+ C.  Richardsoni  Whiteaves,  1878),  as  well  as  the 
lovely  P.  (Lophocardiiiiu)  Aiincttcc  DaW.  1889,  and  F.  (L.)  C11  in  in  gi  Sowerhy, 

1833- 

Protooardia  jamaiceiisis  n.  sp. 
Plate  48,  Figure  3. 

Oligocene  of  the  Bowden  marl,  Jamaica ;    Henderson  and  Simpson. 

Shell  small,  plump,  subquadrate,  with  rather  high  subcentral  umboncs ; 
anterior  end  evenly  rounded,  posterior  very  slightly  rounded  truncate :  surface 
with  very  numerous  radiating  threads  crossed  by  concentric  lines  evenly  dis- 
posed, which  at  the  intersections  reveal  themselves  liy  rendering  the  radii 
beaded ;  this  sculpture  covers  a  little  less  than  the  anterior  half  of  the  disk, 
behind  which  the  radials  are  narrower  and  not  beaded,  separated  by  still 
narrower  channels ;  in  the  channel  separating  the  anterior  from  the  posterior 
type  of  sculpture  rises  a  low  crest  like  a  string  of  small  beads,  behind  which 
in  each  second  or  third  channel  rises  a  row  of  small,  stout,  very  caducous  s])iiies. 
those  on  the  posterior  area  smaller  and  shorter  than  those  on  the  disk :  inter- 
nally the  margin  is  minutely  serrate;  the  hinge  is  norinal.  Lon.  C).2,  alt.  6.0, 
diam.  4.5  mm. 

This  species  is  nearest  Protocardia  pcrainabilis  Dall,  a  recent  deep-water 
species  of  the  Antilles,  but  diflfers  by  its  smaller  size,  more  delicate  sculpture, 
and  less  numerous  rows  of  spines,  it  is  also  differentiated  from  the  other 
living  Antillean  species,  P.  tiiicta  Dall,  by  its  sculiUure  and  nnich  smaller  size. 

Superfamily  LEPTONACEA 
The  Leptonacea  form  a  very  interesting  and  puzzling  group.  Their  char- 
acters combine  features  characteristic  in  other  Teleodonts  of  immaturity,  with 
such  as  are  more  probably  due  to  environmental  modifications.  Without  l)eing 
in  themselves  prototypes,  they  exhibit  features  which  we  may  readily  sujjjxjse 
might  have  been  characteristic  of  prototypic  Teleodonts.     Groups  which  are 
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reallv  startins^-poinls  for  nunuTous  subsequently  developed  genera  are  usually 
notable  for  their  tendency  to  vary  and  interchange  characters.  In  the  present 
case  perhaps  the  very  general  habit  of  commensalism,  or  parasitism,  has  pro- 
duced degeneration  or  afforded  an  excessive  protection,  inducing  or  accom- 
panied by  a  revival  of  atavistic  primary  characters.  The  fact  that  authors, 
struck  by  similarity  of  dental  features  to  those  of  immature  specimens  of  genera 
of  widely  different  origin,  have  too  hastily  referred  species  of  Leptouacea  to 
such  families  as  the  Mactridcc  or  Cyrenidcc  is  significant  in  this  connection. 

It  must  be  confessed  at  the  outset  that  our  knowledge  of  the  anatomy  of 
recent  Leptonacea  is  lamentably  deficient.  We  have  to  assume  (wliich  is  never 
safe)  that  forms  with  similar  shell  characters  are  generally  similar  in  other 
points  of  structure,  except  where  we  know  to  the  contrary.  We  find,  moreover, 
that  the  dentition  is  frequently  indistinctly  developed  or  somewhat  amorphous, 
rendering  it  difficult  to  make  out  the  liomologies  of  the  different  parts  of  the 
hinge.  It  is  certainly  unsafe  to  assume,  as  Bernard  has  sometimes  done,  that 
the  position  of  a  dental  lamina  is  sufficient  to  settle  its  homology.  The  dynamic 
reactions  of  teeth  upon  each  other  are,  I  am  confident,  of  the  utmost  importance 
in  the  development  of  the  hinge.  As  in  the  vertebrate  skeleton,  pressure  and 
friction  in  localized  areas  will  produce  directly  a  response  in  facets  and  but- 
tresses. In  fact,  to  the  eye  trained  to  take  such  matters  into  account,  every 
hinge  shows  more  or  less  evidence  of  the  mutability  of  hinge-structure  and 
its  responses  to  stress,  as  well  as  inherited  tendencies  of  form.  In  no  group 
are  these  more  obvious  than  in  the  Leptonacea. 

The  prototypic  hinge  of  the  group, — or  that  which  with  slight  modifications 
will  exhibit  any  of  the  various  types  of  hinge-structure  found  in  the  group,— 
is  very  simple  and  has  been  figured  by  Bernard  in  his  illustrations  of  a  minute 
form  which  he  has  named  Pachykellya.  His  invaluable  researches  upon  the 
early  features  of  the  hinge  have  shown  that  among  the  Tdcodesmacea  the  so- 
called  laterals  and  cardinals  are  dissevered  parts  of  an  originally  single  lamina 
sharply  bent  at  its  proximal,  or  umbonal,  end  and  having  somewhat  the  form 
of  a  figure  seven  (7).  In  Pachykellia  the  hinge  is  composed  of  an  internal 
resilium  not  obviously  separated  from  the  ligament  and  inclined  obliquely  back- 
ward, as  in  many  nepionic  Teleodonts.  On  each  side  of  this  in  each  valve  is 
a  pair  of  the  t-  -shaped  lamella,  of  which  most  have  developed  more  or  less 
distinctly  the  proximal  or  cardinal  "  hook."  The  lower  ones  are  less  engaged 
in  the  various  stresses  to  which  the  lamina  are  subjected  in  use.  and  hence,  as 
might  be  expected,  the  hook  is  less  evident  or  even  undeveloped. 

From  this  type  of  hinge  all  the  others  can  be  developed  by  trifling  modifica- 
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tions.  The  lamina  may  be  long  or  short ;  when  the  outer  hmb  is  short  we  have 
a  /-shaped  tooth;  if  the  angle  proceeds  to  that  stage  of  development  when 
its  continuity  is  lost,  we  may  have  a  hinge  like  that  of  Cyaiiiioiuactra;  tlie 
severed  hook  may  be  modified  by  pressure  to  a  petaloid  shape,  which  again 
by  degeneration  may  be  reduced  to  two  obscure  minute  conical  projections,  as 
in  some  species  of  Galeomma.  Any  part  or  the  whole  of  the  hinge  may  become 
obsolete ;  the  resilium  and  ligament  may  separate  or  continue  in  connection ; 
the  latter  frequently  becomes  external  and  often  obsolete,  though  traces  of  it 
almost  always  exist. 

The  arrangement  of  the  groups  must,  in  our  present  state  of  knowledge, 
be  provisional.  No  linear  arrangement  will  show  the  exact  inter-relations  of 
the  different  genera,  and  yet  we  are  confined  to  a  linear  arrangement.  The 
present  tentative  scheme  is  based  on  our  present  insufficient  information,  and, 
where  only  shell  characters  are  known,  chiefly  on  those  of  the  hinge.  It  is 
difficult  at  present  to  say  what  should  be  done  with  Montacuta.  According 
to  the  literature,  it  has  Lucinoid  gills  and  Thyasiroid  hepatic  digitations,  while 
the  shell  is  obviously  Leptonoid.  The  anatomical  combinations  that  the  other 
groups  would  exhibit  are  at  present  unknown  in  many  cases.  It  may  be  for 
the  present  most  convenient  to  place  the  Montacutas  and  Aligenas  at  the  end 
of  the  list  with  an  unassigned  value,  as  they  certainly  seem  to  lead  up  to  the 
Thyasiridcc,  in  spite  of  the  differences  of  the  gills. 

It  does  not  seem  practicable  to  associate  Sportella,  Anisodonta,  and  other 
genera  in  which  the  soft  parts  are  permanently  retained  within  the  shell,  with 
forms  like  Galeomma,  in  which  they  are  exserted,  covering  a  large  part  of  the 
valves.  The  only  data  we  have  on  Anisodonta  (qitadrata)  would  indicate  that 
the  mantle  edges  are  largely  united,  the  gills  as  in  Thyasira  {Cryptodon),  but 
united  behind  the  foot,  and,  contrary  to  the  rule  in  the  Leptonacea,  the  incurrent 
orifice,  though  not  developed  into  a  siphon,  is  complete  and  posterior.  Yet 
the  shell  characters  merge  so  gradually  into  those  of  typical  Anisodonta,  and 
these  into  those  of  Sportella,  that  one  feels  that  without  more  definite  informa- 
tion they  can  harflly  be  separated.  The  interchanges  of  characters,  and  the 
multiplicity  of  forms  separated  by  apparently  trifling  details  of  structure,  make 
this  group  one  of  the  most  perplexing  I  have  ever  tried  to  review. 

It  should  not  be  forgotten  that  in  certain  groups,  such  as  Galeomma  and 
Lascea,  individual  variation  among  the  teeth  is  very  prevalent  within  the  species. 
Features  which  in  some  other  genera  might  be  important  are  here  often  of 
no  systematic  importance  whatever,  and  are  liable  to  lead  the  "  closet  natu- 
ralist" into  serious  error. 
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In  connection  with  tliese  studies  I  have  repeatedly  met  with  the  difficulty 
so  commonly  encountered  when  one  begins  to  take  up  a  group  which  has  obscure 
characters  and  inconspicuous  minute  shells.  The  descriptions  and  figures  of 
authors,  whose  attention  has  not  been  especially  directed  to  these  troublesome 
little  species,  are  frequently  inaccurate  and  misleading  to  a  degree  which  can 
hardly  be  realized  until  one  comes  to  deal  with  them.  I  have,  therefore,  dis- 
carded literature  whenever  it  was  possible  to  obtain  a  specimen  of  the  shell  in 
question  or  a  magnified  drawing  of  an  author's  type  by  a  trusty  hand.  My 
descriptions,  identifications,  and  consolidations  are  based  on  specimens  in  nearly 
every  case;  I  have  not  worried  myself  about  the  conflicting  statements  of 
authors ;  and  this  has  been,  as  far  as  possible,  my  method  of  procedure  through- 
out this  work.  I  need  hardly  say  I  have  depended  freely  upon  the  excellent 
figures  of  Bernard  and  Verrill,  and  am  under  great  obligations  to  the  unfailing 
courtesy  of  ]Mr.  E.  A.  Smith,  of  the  British  Museum. 

The  following  scheme  is  provisionally  adopted.  The  name  of  the  typical 
species  follows  the  date  of  the  genus.  The  series  commences  with  the  most 
specialized  forms : 

Family  CHLAMYDOCONCHID.-E. 

Chlamydoconcha  Dall.  1884.     C.  Orcutti  Dall. 

Family  GALEOMMATID/E. 

Ephippodonfa  Tate,  1889.    E.  Macdotigalli  Tate. 
Galeomma  Turton.  1825.     G.  Turtoni  Broderip  and  Sowerby. 
Sections:  Amphilepida   Dall.    1899.     G.   polita    Deshayes. 
Paralepida  Dall,    1899.     G.  fonnosa  Deshayes. 
Libratula  Pease,  1865.     L.  plana  Pease. 
Solecardia  Conrad,  1849.     6".  eburnea  Conrad. 

Subgenera:  Scintilla  Deshayes,  1855.    5.'  pliilippinciisis  Deshayes. 
Spaitiorinus  Dall.  1899.    5.  Cossmaiini  Dall. 
Scintillorbis  Dall,  1899.     S.  crispala  Fischer. 
Vasconiella  Dall,  1899.     Vascoiiia  Jcffreysiana  Fischer. 

F.^MiLY  SPORTELLID/E. 

Sportella  Deshayes,  1858.     Psaminobia  diibia  Deshayes. 

Section?  Fabclla  Conrad,  1863.     F.  constricta  Conrad. 
Anisodonta  Deshayes,  1858.     A.  complanata  Deshayes. 
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Sections :  fulcrella   Cossmann,   1886.     Poromya  paradoxa   Deshayes. 
?  Basterotia  Mayer,  1870.    Corbula  quadrata  Hinds. 
FHiiidsicIla  Stoliczka,  1871.    Modiola  arcuata  Defrance. 

Family  LEPTONID/E. 

Entovalva  Voeltzkow,  1890.    E.  inirabilis  Voeltzkow. 
Lepton  Turton,  1822.    Solen  squamosa  Montagu. 

Subgenera :  Ncolcpton  Monterosato,  1875.    L.  sulcattilum  Jeffreys. 
Liitetina  Velain,   1876.     L.  antarctica  Velain. 
Epilepton  Dall,  1899.     Lepton  Clarkicc  Clark. 
Planikellia   Cossmann,   1887.     Erycina   radiolata   Lamarck. 
Eryciiia   (Lamarck,  1806)   Recluz.  1844.     Erycina  pcllucida  Lamarck. 
Subgenera :  Scacchia  Philippi,  1844.     Tellina  etliptica  Scacchi. 

Anomalokellia  Cossmann,  1887.     A.  catalaunensis  Cossm. 
Pseudopytliina  Fischer,  1884.     P.  tnacandrcziji  Fischer. 
Bornia   Philippi,  1836.     Erycina  corbuloides  Bivona. 

Section :  Ceratobornia  Dall,  1899.     Lepton  longipcs  Stimpson. 
Subgenus :  Pythina  Hinds,  1844.    P.  Dcshayesiana  Hinds. 
KcUia  Turton,  1822.     Mya  suborbicularis  Montagu. 

Sections:  Mancikellia   Dall,    1899.     Zo'c   pumila    Monterosato. 
Kelliola  Dall,  1899.     Keliia  syminctros  Jeffreys. 
Divarikellia  Cossmann,  1887.     A',  nitida  Caillat. 
Thecodonta  A.  Adams,  1864.     T.  Sieboldii  Adams. 

?Subgenera :  Serridens  Dall,  1899.    Pristiphora  oblonga,  Cpr. 

Dicranodesma  Dall,  1899.     Mysella  calvcrtensis  Glenn. 
Rochefortia  Velain,  1876.    R.  australis  Velain. 

Subgenera:  Pythinclla  Dall.  1899.     Montacuta  cuncata  Vcrrill. 

?  Sphenalia  S.  Wood,  1874.     Montacuta  donacina  S.  Wood. 
Pachykellya  Bernard,  1897.     P.  Edwardsi  Bernard. 


Lasaa  Leach,  1827.     Cardium  rtibrum  Montagu. 
Myllita  Orbigny,  1850.    M.  Deshayesii  Recluz. 
Perrierina  Bernard,  1897.     P.  taxodonta  Bernard. 

Family  K1':LLIELLID^E. 

Kclliclla  Sars,  1870.    K.  abyssicola  Sars. 
Lutctia  Deshayes,  i860.    L.  parisiensis  Deshayes. 
Alveinus  Conrad,  1865.     A.  parvus  Conrad. 
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Patiliclla  Municr  Clialnias.  1895.     P.  Bcrnardi  M.  C. 
Cyamiomactra  Bernard,  1897.       C.  problcmatica  Bernard. 
fTurlonia  Alder,  1848.     ]'cnus  minuta  Fabricius. 

Inceut/t;  Sews. 

CyaiiiiuDi  Philippi,  1845.     C.  aitturcticum  Philippi. 
Scioberetia  Bernard,  1896.     S.  aiistralis  Bernard. 
Montacuta  Turton,  1822.    Ligiila  substriala  Montagu. 

Sections :  Decipula  Jeffreys,  1875.    D.  ovata  Jeffreys. 

OrobitcUa  Dall,  1900.     Montacuta  Aoridana  Dall. 
Aligena  H.  C.  Lea,  1845.    Abra  cequata  Conrad. 

PSection :  Spaniodon  Reuss,  1867.    5.  nitidus  Reuss. 
Cycladella  Carpenter,  1865.    C.  papyracca  Carpenter. 
Asbiornscnia  Friele.  1886.     ./.  striata  Friele.* 

Family  GALEOMMATID.E. 

Genus  GALEOMMA  Turton. 

Galcomma  Turton,  Zool.  Journ..  ii..  p.  361.   18^5.     Type  G.   Turtoni  Brod.  and  Sby.,  loc. 

cit..  p.  362,  pi.  13,  fig.  I. 
Parthcnopc  Scacchi.  Os.>i.  Zool..  pp.  8,   19,   1833.     Type  P.  fonnosa   Scacchi   (=  G.   Tur- 
toni Brod.)  :    not  Parthcnopc  Fabr.,  1798. 
Galeomna  Hanley.  111.  Cat.  Rec.  Sh.,  p.  59,  1844  (err.  typ.). 

Thyreopsis  H.  Adams,  P.  Z.  S.,  1868,  p.  14.     Type  G.  coralliophila  H.  Adams,  loc.  cit. 
Lepirodcs  Fischer,   Man.   de   Concbyl..   p.    1031.    1887.     Type   G.   formosum   Desh.    (not 

Lepyrodes  Guen.,  1854;    Lepid.). 
Libratulo  Pease,  P.  Z.  S.,  1865,  p.  512,  sole  ex.  L.  plana  Pse.,  loc.  cit. 
Psammobia  (sp.)  Lamarck;    Quoy  and  Gaimard. 
Hiatella  (sp.)  Costa,  Ann.  Sci.  Nat.,  viii.,  p.  169. 

Galeomma  Deshayes,  Expl.  Algerie.  Moll.,  i..   Atlas,  pi.  81-82;    Mittre.  Ann.   Sci.   Nat., 
3d  Ser.,  vii.,  p.  169,  pi.  5.  figs.  1-8. 

This  remarkable  genus  is  represented  by  a  type  which  has  the  mantle  cover- 
ing a  large  part  of  the  valves,  a  thin  amphidctic  ligament,  and  a  short,  stout 
resilium  with  the  hinge-margin  smooth  or  retaining  traces  of  the  provinculum. 
The  resilium  is  seated  in  a  small  chondrophoric  pit,  shallow  or  having  its  an- 
terior and  posterior  margins  somewhat  projecting.  In  typical  Galeomma  the 
shell  has  sharp  radial  sculpture ;    in  Libratiila  it  is  smooth  and  the  valves  are 


*  Referred  by  Friele  to  Tcllinidcc  following  Jeffrey.s's  advice,  but  possibly  related  to 
Montacuta. 
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held  nearly  in  the  same  horizontal  plane,  being  very  flat.  Ephippodonta  Tate 
(Trans.  Roy.  Soc.  S.  Anstr.,  xi.,  p.  63,  1889,  and  xiv..  p.  267,  type  E.  Mac- 
donaldi  Tate,  loc.  cit.)  is  closely  related  to  Galeouuna  and  Libratula. 

In  the  absence  of  anatomical  details  Galeomnia  may  be  divided  as  follows: 

Section  Galcoiiuiia  s.  s.     (Type  G.  Turtoni  Brod.) 
Valves  radially  ribbed,  hinge  edentulous.     Gape  moderate. 

Section  Aiiiphilcpida  Dall.     (Type  G.  polita  Desh.) 
\'alves  smooth  or  concentrically  faintly  striated,  hinge  with  a  small  denti- 
form process  on  each  side  of  the  resiliary  pit ;   gape  moderate. 

Section  Paralepida  Dall.     ( Tyjie  G.  foniiosa  Desh.) 
\'alves  radially  sculptured,  hinge  with  a  dentiform  process  on  each  side  of 
the  pit;   widely  gaping. 

Subgenus  Libratula  Pease.     (Type  L.  plana  Pse.) 

\"alves  fiat  and  smooth,  carried  horizontally  both  in  the  same  plane,  hinge 
as  in  Galeomnia. 

The  summary  of  this  group  is  added  for  completeness.  No  species  are 
known  from  the  American  Tertiary  or  recent  fauna. 

Genus  SOLECARDIA  Conrad. 
Solecardia  Conrad,  Proc.  Acad.  Nat.  Sci.  Pliila.,  iv.,  p.  155,  1849;    Journ.,  2d  Ser.,  i.,  p. 

278,  pi.  39,  fig.  I,  1850.     Type  S.  churnca  Conr..  loc.  cit.,  Lower  California. 
>  Scintilla  Deshayes,  P.  Z.  S.,  1855,  p.   171 1    ist  sp.  S.  Cumingi  Desh.,  loc.  cit.,  p.   173 
(Panama),   which  is   selected  as  type  by   Woodward,   Man.   Rec.   and   Fos.    Shells, 
Siippl.,  p.  470,   1856;    H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  480,   1857:    Desh., 
An.  s.  Vert,  has   Paris,  i..  p.  697,   1858;    Fischer,  Man.   Conchyl.,  p.   1031    (fig.   775 
exclus.),  1887;    Cossmann.  Cat.  111.  Fos.  Paris.,  ii.,  p.  50,  1887. 
Barclayia  H.  Adams,  P.  Z.  S.,   1874.  P-  S8s ;    sole  ex.  Scintilla  inccrta  Desh.,  Moll.  Re- 
union, p.  18,  pi.  2,  figs.  16-18,  1863. 
Barclaya,  Zool.  Record  for  1874,  p.  184;    Fischer,  Man.  dc  Conchyl.,  p.  1032,  1887. 
Lionelita  Jousseaume,  Mem.  Soc.  Zool.  de  France,  i.,  p.  204,  1888. 
Sportella  sp.,  Deshayes;    Psammobia  sp.,  Quoy,  etc. 

The  genus  Solecardia  Conrad  was  well  defined  and  based  ujion  a  single 
species,  which,  six  years  later,  was  redescribed  by  Deshayes  under  the  name 
of  Scintilla  Cumingi.  In  his  account  of  the  genus  Scintilla  Deshayes  men- 
tioned no  type,  I)Ut  his  first  species  was  S.  Cumingi,  which  was  named  as  type 
by  Woodward  in  the  Supplement  to  his  Manual  published  in  the  following 
year.     There  is  no  doubt,  as  suggested  by  I'ischcr   (  .Man.,  p.   1032).  that  the 
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original  list  of  Scintilla  contained  a  partly  heterogeneous  assembly,  hut,  until 
something  is  known  of  the  anatomy  it  will  be  difficult  to  divide  them  accu- 
rately. To  determine  which  portion  of  the  group  shall  retain  the  name  Scin- 
tilla it  is  necessary  to  proceed  l\v  the  method  of  elimination.  .S".  Citniingi  {=S. 
cbnnica  Conrad  non  Miirch)  cannot  be  selected  as  the  type  because  it  was 
already  the  type  of  Solccardia. 

The  next  work  treating  of  Scintilla  is  H.  and  A.  Adams's  "  Genera  of  Re- 
cent Mollusca,"  in  which  S.  philil^f'incnsis  Desh.  is  named  and  figured  as  an 
example  in  1857,  a  course  followed  by  Chcnu  (ii.,  p.  128)  in  1862.  This  is 
one  of  the  rather  short  species,  but  its  hinge  agrees  with  the  original  diagnosis, 
though  the  exterior  seems  devoid  of  punctations.  It  is  probable  that  it  will 
be  best  to  adopt  this  species  as  the  type. 

In  his  i\Ianual  Fischer  figures  (after  McEbius)  Scintilla  anrantia  (Lamarck 
as  Psaninwbia,  =  S.  luanritiana  Sby.,  not  5'.  anrantiaca  Desh.)  and  gives  as 
an  example  of  the  genus  S.  vitrea  Quoy  and  Gaimard  (as  Psaniinobia,^=  S. 
anrantiaca  Desh.  but  not  5.  z'itrca  Desh.),  but  as  far  as  the  shells  go.  the  latter 
of  these  agrees  with  S.  philippinensis  and  therefore  presents  no  advantages  as 
type  over  that  species. 

Henry  Adams  has  proposed  a  genus  Barclayia  for  a  species  of  Scintilla 
with  faintly  reticulate  surface  sculpture,  or,  rather,  a  granular  surface  resulting 
from  the  intersection  of  radial  and  incremental  lines,  but,  as  this  feature  is 
suggested  by  the  surface  of  5.  Cniningi  {  =  cbnnica)  when  unworn,  it  is 
probable  that  the  differential  value  of  this  character  is  not  very  great. 

The  surface  of  S.  ebiirnca  (Conrad  non  Alorch)  when  worn  is  polished, 
with  minute  punctate  and  divaricate  sculpture,  but  when  fresh  a  large  part  of 
the  surface  is  covered  with  a  finely  granular  calcareous  layer  which  is  raised 
into  elevated  concentric  lines  along  the  incremental  sculpture.  From  this  it 
seems  probable  that  the  reflection  of  the  Ijorder  of  the  mantle  over  the  valve 
does  not  extend  so  far  towards  the  umbones  as  in  Galeoinma.  There  are  also 
radial  impressed  lines,  especially  towards  the  posterior  end,  which  result  in 
faint  serrations  of  the  basal  margins  of  the  valves  and  probably  correspond 
to  appendages  of  the  mantle.  The  cardinal  teeth  are  small  and  rather  variable 
in  form,  the  ligament  elongate  and  obsolete,  the  resilium  wholly  internal,  and 
the  hinge-plate  deeply  excavated.  A  marked  peculiarity  is  the  situation  of  the 
subcircular  adductor  scars  entirely  within  the  pal  Hal  line,  a  situation  which  is 
probably  correlated  with  the  extension  of  the  mantle  edge  externally.  As  far 
as  can  be  judged  from  separated  valves,  the  ventral  gape,  when  the  valves  arc 
closed,  must  be  verv  narrow  and  mostly  posterior. 
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In  typical  Solccardiii  there  is  a  narrow,  external  ligament,  which  leaves 
very  little  trace  of  its  insertion  on  the  shell,  and  a  strong  internal  resiliuni  witli 
a  good  deal  of  calcareous  matter  ventrally  distributed  in  its  substance  but  not 
consolidated  into  an  ossiculum.  The  external  ligament  is  usually  ignored  in 
descriptions  of  Scintilla,  but  it  exists  more  or  less  developed  in  all  the  fresh 
specimens  of  this  genus  which  I  have  been  able  to  examine.  It  is  stronger  in 
the  type  mentioned  than  in  some  of  the  others,  but  in  all  there  seem  to  be  some 
traces  of  it. 

It  does  not  seem  advisaljle,  in  the  absence  of  anatomical  data  and  authorita- 
tive material,  to  attempt  at  present  any  subdivision  of  the  lecent  Scintillas, 
although  it  is  quite  possible  that  the  group  as  it  remains  is  not  thoroughly 
homogeneous.  The  fossil  forms  of  the  Paris  basin,  however,  do  not  seem  to 
agree  in  character  with  the  typical  Scintilla  and,  with  a  number  of  American 
Tertiary  species,  require  to  be  eliminated  from  the  subgenus. 

The  essential  characters  of  the  several  groups  are  as  follows: 

Genus  Solccardia  Conrad. 

Shell  [jartially  covered  by  the  mantle  with  an  amphidctic  obsolete  externa! 
ligament  and  an  oblique  internal  resilium,  without  a  lithodesma;  right  valve 
with  two  divaricating,  well-defined  lamellc-e  on  each  side  of  the  resilium ; 
left  valve  with  a  single  lamella  on  each  side  fitting  between  those  of  the 
opposite  valve:  liinge-plate  excavated:  adductor  scars  rounded,  small,  situ- 
ated within  and  distinct  from  the  ])allial  line:  valves  subequilateral,  with  Icnv 
beaks,  the  surface  more  or  less  punctate.    Type  .S'.  cbitnica  Conrad,  1849. 

?Subgenus  Scintilla  Deshayes   (em.). 

Sliell  almost  wholly  covered  by  the  mantle,  with  an  amphidctic  obsolete 
external  ligament  and  an  oblique  internal  resilium,  without  a  lithodesma:  right 
valve  with  one  or  two  short  anterior  and  one  or  rarely  two  feeble  posterior 
lamellse  on  the  hinge-plate;  left  valve  with  two  (rarely  one)  anterior  lamelke 
and  one,  or  rarely  two,  Ijehind  the  resilium :  hinge-plate  flat  or  excavated  : 
adductor  scars  ovate,  continuous  with  the  pallial  line;  valves  subequilateral 
with  low  beaks,  the  surface  poli.slied,  smooth,  radiately  striate,  or  imnctate. 
Type  S.  philippincnsis  Deshayes,  1855.  Scintillula  Jousseaume,  1888,  belongs 
hereabouts.  The  teeth  in  Solccardia  are  clean  cut  and  strong;  in  Sciiililla. 
being  practically  functionless,  they  appear  obsolete  and  rather  shapeless;  as 
a  rule,  only  one  is  at  all  distinct.  In  Solccardia  the  valves  appear  to  close  all 
round,  in  Scintilla  there  is  more  or  less  of  a  gap  between  them,  sometimes  even 
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dorsally.  Arranged  according;  to  their  dental  fonmd;e  '''  some  of  tlie  species 
of  Scijitilla  fall  into  the  following  groups,  but  so  amorphous  are  the  feebly 
developed  teeth  that  I  feel  some  suspicion  that  these  differences  may  prove 
somewhat  inconstant  even  within  the  species. 

R^TTl'  "^^  /'/"/'/'/''"^"•^'•^  Desh.,  S.  aiitbigiia  Desh.,  .S.  Forbesii  Desh.,  5". 
timorensis  Desh.,  .S".  scmiclausa  Sby.,  5".  Hanlcyi  Desh.,  S.  Deshayesii  Sby., 
?S.  crcmilata  Cpr. ;  tiilJ  5".  faba  Desh.;  ^^;  i".  Strangci  Desh.;  J^-^-Li 
S.  vitrea  Quoy  and  Gaimard,  5".  aurautiaca  Desh.,  S.  Candida  Desh.,  and  ,$". 
pelliicida  Desh.;  ^^-^  S.  rosea  Desh.;  ^^°  -S".  crispata  Jeffreys;  -r--^ 
5.  aurantia  Lam.,  5".  inaityitiana  Sbv. ;    ^'  "''   5.  aiis:iista  Desh..t  S.  Cnmiiizi 

R.  2  r  2  *^  '  * 

Desh.    {=^Solecardia). 
Subgenus  Spaniorinus  Dall. 

Shell  with  an  oblique  internal  resilium  in  front  of  which,  in  each  valve,  is 
a  prominent  tooth,  that  in  the  right  valve  stronger,  conical,  and  sometimes 
with  traces  of  a  minute  obsolete  lamella  behind  it,  while  in  front  and  above  the 
dorsal  margin  of  the  valve  is  produced  laterally,  forming  a  small  rounded 
projection  which  fits  under  the  dorsal  margin  of  the  opposite  valve ;  left  valve 
with  the  tooth  horizontally  flattened  and  triangular ;  the  hinge-plate  is  flattened, 
rounded,   or   slightly   excavated,   but  behind   the   resilium   carries   no   distinct 

*  In  the  formula  L  stands  for  left  and  R  for  right  valve,  I  or  2  for  lamellse.  and  r 
for  resilium.    The  formula  reads  from  behind  forward. 

t  As  Galeomiita,  1855.  In  this  connection  some  confusion  of  names  may  be  referred 
to.  The  names  ambigua,  anomala,  and  angusta  have  been  used  by  Deshayes  more  than 
once  for  species  of  Scintilla.  In  1855  (P.  Z.  S.,  p.  170)  he  described  a  Galeomma 
angusta  which  has  since  been  referred  to  Scintilla.  In  1858  he  described  a  Sporiella 
angusta  (Bas.  Paris,  p.  598)  which  is  now  referred  by  M.  Cossmann  to  Scintilla.  In 
185s  Deshayes  described  as  Galeomma  ambigua  another  species  of  Scintilla,  and  also 
a  Scintilla  anomala.  In  1858  he  used  the  name  ambigua  for  a  Parisian  fossil,  which  in 
the  explanation  of  the  plates  in  the  Atlas  is  called  S.  anomala.  Reeve's  Scintilla  ambigua 
is  intended  for  Deshayes's  Galeomma  ambigua  and,  as  this  antedates  the  Parisian  fossil, 
it  is  the  latter  which  should  have  a  new  name.  M.  Cossmann  has  proposed  for  the 
former  the  name  of  5".  Reevei,  which,  unfortunately,  cannot  stand  for  the  above  reasons. 
The  name  anomala,  being  earlier  in  use,  is  unavailable,  but  I  prefer  to  leave  it  to  the 
French  naturalists  to  rename  their  fossil.  S.  V.  Wood  in  the  Crag  Moll.  (ii..  p.  120) 
identified  with  Erycina  ambigua  Nyst  a  Crag  shell  which  turns  out  to  be  a  Scintilla 
according  to  M.  Cossmann,  who  has  named  it  Scintilla  IVoodi  (Cat.  Illustr.,  App..  ii., 
p.  9,  1896).  It  has  the  hinge  of  Sfaniorinus.  S.  cburnca  Morch,  1874,  not  Conrad,  1849, 
from  the  .Antilles,  has  been  named  S.  Mijrchii  in  my  recent  synopsis. 
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posterior  lamella  in  either  valve ;  adductor  scars  as  in  Solecardia :  exterior 
concentrically  or  radially  striate;  form  variable  but  resembling  Scintilla  and 
approaching  Fnlcrella.    Type  Scintilla  Cossmanni  Dall,  Miocene  of  Virginia. 

This  group  is  intermediate  between  Fnlcrella,  Sportclla,  and  Scintilla,  but 
most  nearly  related  to  the  latter.  It  is  often  difficult  to  say  whether  one  of 
the  smaller  more  inequilateral  forms  is  a  Montacuta  or  should  be  placed  here. 
Nearly  all  the  species  I  have  been  able  to  examine  have  a  single  tooth  in  each 
valve  and  no  trace  of  a  posterior  lamella.  The  difference  in  form  between 
the  right  and  the  left  tooth  is  very  marked.  As  far  as  I  can  judge  from 
figures  all  the  species  from  the  Parisian  Eocene  referred  by  M.  Cossmann  to 
Scintilla  will  find  a  place  in  this  group,  together  with  all  the  American  Tertiary 
forms.  The  obsolete  amphidetic  external  ligament  of  the  recent  Scintillas 
leaves  little  or  no  trace  of  its  existence  on  the  shell :  I  believe  it  likely  that 
Spaniorinus  had  a  similar  ligament,  but  this  must  remain  in  doubt  for  most  of 
the  species.  In  allotting  the  species  of  these  puzzling  shells  to  a  genus  I  have 
placed  those  with  a  coarse  hinge,  double  anterior  cardinals,  and  which  show 
a  distinct  scar  of  the  external  ligament  in  Sportclla;  those  very  inequilateral, 
with  delicate  hinge  and  no  external  ligament,  in  Montacuta*  and,  in  Scintilla, 
those  with  the  hinge  above  described,  with  nearly  equilateral  shells,  no  ex- 
ternal ligament  scar,  and  frequently  with  radial  sculpture  of  fine,  sharp  stris. 

Scintilla  rccondita  Fischer  would  probably  belong  in  Spaniorinus.     In  spite 
of  Jeffreys's  opinion,  I  do  not  think  it  identical  with  the  Eocene  .V.  Caillati  Desh. 
But   specimens   from    Monte   Mario,   distributed    under    Deshayes's   name   by 
Rigacci,  belong  to  Fischer's  species. 
Subgenus  Scintillorbis  Dall. 

Shell  compressed,  orbicular,  extremely  lliin.  with  radial  and  concentric 
sculpture,  an  obsolete  external  ligament,  a  stronger  internal  resilium  ;  dental 
formula    '^^.    Type  5.  crispata  Fischer,  1872. 

This  is  entirely  unlike  the  typical  Scintilla,  and,  except  for  the  hinge,  re- 
sembles an  orbicular  Lepton.  It  does  not  appear  that  any  of  the  so-called 
Scintillas  of  Europe  or  America,  recent  or  fossil,  closely  resemble  the  ln.i)ical 
and  chiefly  Oriental  typical  forms. 


*  Sfortclla  corhulim  Dcshayes.  from  lii^  figure,  would  be  placed  in  this  pa,iei 
Monlacuta. 
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Solecardia  '  Spaniorinus  i  Cossmanni  n.  sp. 
Plate  45,  Figures  27,  27a. 

Miocene  of  Petersburg,  Virginia ;    Burns. 

Shell  thin,  nearly  equilateral,  rounded  at  both  ends,  the  posterior  end 
blunter,  shorter,  and  higher  than  the  anterior ;  surface  with  rather  irregular 
obvious  incremental  lines,  smoother  near  the  beaks ;  base  nearly  straight,  pos- 
terior dorsal  slope  arcuate,  descending ;  anterior  arcuate,  beaks  low,  incon- 
spicuous ;  right  valve  with  the  tooth  narrow,  slender,  in  a  transverse  vertical 
plane,  the  anterior  dorsal  margin  expanded  slightly  just  in  front  of  it,  the 
scar  of  the  resilium  strong,  narrow,  oblique ;  left  valve  with  the  tooth  flattened 
in  a  horizontal  plane,  the  anterior  part  longer ;  interior  with  faint,  obsolete 
radiations ;  adductor  scars  rather  large,  ovate :  margins  entire.  Lon.  8,  alt. 
5.2,  diam.  3.5  mm. 

This  species  has  also  been  found  in  the  iSIiocene  of  Maryland  at  various 
points  by  the  State  Geological  Survey,  and  some  of  their  specimens  e.xceed 
ten  millimetres  in  length.  A  single  valve  was  also  found  at  Petersburg  which 
differs  from  S.  Cossiiiaiini  by  having  a  somewhat  proportionately  longer  shell, 
the  two  ends  being  practically  equal  in  height  aqd  rotundity,  while  the  interior 
shows  distinct  radiations.  This  may  be  a  variety  of  S.  Cossmanni.  of  which 
more  material  is  required  to  decide  the  range  of  variation. 

A  Scintilla  alabaiuicnsis  has  been  described  by  Cossmann  from  Claiborne. 
The  Chickasawan  supplies  a  species  which  has  been  named  by  Aldrich  Scin- 
tilla Clarkeana.  In  the  \'icksburgian  Conrad  has  named  a  Scintilla  oblonga 
which  belongs  in  the  group  I  have  called  Spaniorinus.  Only  one  left  valve 
is  known.  A  fragment  of  a  species,  different  from  any  of  the  above,  but  too 
imperfect  to  name,  was  collected  by  Burns  from  the  Chipola  marl. 

Fa.mjlv  SPORTELLID.E    Dall. 

Genus  SPORTELLA  Deshayes. 

Sportella   Deshayes,   An.   s.   Vert.  bas.   Paris,   i.,   p.   593,   1858.     Type  Psammotea  dubia 

Desh.,  Coq.  Fos.  bas.  Paris,  i.,  p.  76,  pi.  10,  figs.  13-14.  1824- 
Fabella  Conrad,  Proc.  .Jicad.  Nat.  Sci.  Phila.  for  1862.  pp.  574.  586,  1863.     Type  Amphi- 

desma  constricta  Conr.,  Med.  Tert.,  p.  76,  pi.  43-  fig-  'O-  '845- 
Angusticardo  Cossmann,  Cat.  Ilhistr.,  ii.,  p.  17.  1887;    section  of  Sportella.    Type  Poromya 

rotundata  Desh.,  Cossmann.  op.  cit.,  pi.  i,  fig.  9. 

This  genus,  though  sometimes  cited  as  of  1852,  was  proposed  by  Deshayes 
in  i8s8.     Both  Deshaves  and  Conrad  seem  to  have  recognized  its  characters 
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only  in  part.  Deshayes  describes  the  ligament  as  external,  seated  on  a  nymph, 
but  says  nothing  of  the  resilium ;  Conrad  mentions  the  cartilage  pit,  but  mis- 
takes the  nymphas  for  lateral  teeth  and  says  nothing  of  an  external  ligament. 
The  type  of  Fabella  undoubtedly  possessed  both,  somewhat  more  strongly 
developed  than  in  the  French  fossil.  The  dentition  of  the  two  is  identical,  and 
after  a  careful  study  of  several  species  of  Sportella,  including  the  typical  species, 
for  which  I  am  indebted  to  the  courtesy  of  M.  Cossmann,  I  am  of  the  opinion 
that  Sportella  also  possessed  an  internal  resilium.  The  scar  is  faint  and  if  at 
all  worn  not  visible  in  ^.  dubia,  but  in  S.  gibbosula  Deshayes  I  find  it  well 
defined,  though  in  any  case  less  impressed  than  in  the  American  species.  The 
surface  of  5".  dubia  is  sculptured  with  faint,  almost  microscopic  radial  scratches, 
traces  of  which  may  be  found  in  most  of  the  species,  though  obsolete  in  some 
of  them.  The  pallial  area  of  the  inner  surface  of  the  shell  is  sometimes  punc- 
tate. All  these  features  tend  to  unite  it  with  the  other  Leptonacea.  Myllita 
has  a  similar  duplex  ligament;  some  of  the  Kellias  and  Cyainiiim  have  both 
separately  developed.  The  differences  between  the  American  Fabella  and  the 
European  Sportella  are  trifling  and  only  of  degree,  but  for  those  who  jjrefer 
very  minute  subdivision  in  such  groups  I  suppose  the  name  Fabella  might  be 
kept  in  a  sectional  sense  for  the  American  species. 

The  earliest  Sportella  recorded  in  our  Tertiary  is  the  Fabella  oblunga 
Aldrich  (Bull.  Am.  Tal.,  ii..  No.  8,  p.  182,  pi.  5,  fig.  2a.  1897;  Harris,  Bull. 
Am.  Pal,  ii.,  No.  9,  p.  250,  pi.  2,  figs.  7-8,  1897)  from  the  Lignitic  or  Chicka- 
sawan  at  Wood's  Bluff,  Alabama.  The  Claibornian  offers  5'.  Gregorioi  Coss- 
mann (Notes  Compl.,  p.  11,  pi.  i,  figs.  11-12,  1894,  Aid.  Bull.  Am.  Pal.,  No. 
8,  p.  173,  pi.  5,  fig.  4,  1897)  and  Aldrich's  Lepton?  alabamense  {op.  cit.,  p.  182, 
pi.  5,  fig.  9)  has,  though  obscure,  the  aspect  of  Sportella.  The  hinge  is  cer- 
tainly not  that  of  Lepton.  I  have  examined  the  type  specimen.  It  is  Clai- 
bornian. 

Curiously  enough  the  Upper  Eocene  and  the  Oligoccne  up  to  the  Oak 
Grove  sands  have  not  afforded  any  species  of  Sportella  so  far,  unless  some  of 
the  species  we  have  included  under  Montacuta  would  more  properly  find  a  place 
here.     In  the  sands,  however,  the  genus  seems  to  reappear  as  follows : 

Sportella  obelus  n.  sp. 
Plate  44,  Figure  18, 
Oak  Grove  sands,  Santa  Rosa  County.  IHorida :    Burns. 
Shell  small,  .solid,  subcircidar  and  flattish ;    interior  polished,  the  cicatrices 
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feeble ;  exterior  smooth  or  faintly  marked  with  incremental  lines,  and,  in  very 
perfect  specimens,  microscopic  radiating  strire ;  umbones  small,  polished,. con- 
spicuous; dorsal  margins  of  the  hinge-plate  intlected  in  the  right  valve; 
hinge-plate  strong;  right  cardinal  stout:  prominent;  left  valve  with  the 
dorsal  margins  of  the  hinge-plate  slightly  l)evelled,  cardinal  teeth  subeqnal, 
small.    Alt.  4,  Ion.  4.5,  diam.  i.o  mm. 

This  is  a  peculiar  little  shell  whose  rounded  form  does  not  suggest  the 
genus,  but  it  has  the  typical  hinge.  The  radial  stride  are  extremely  fine  and 
visible  only  under  magnification  in  perfect  specimens. 

Sportella  unicarinata  n.  sp. 
Plate  44,  Figure  13. 

Oak  Grove  sands,  Santa  Rosa  County,  I-lorida ;    Burns. 

Shell  small,  solid,  compressed,  ovate,  with  the  anterior  part  somewhat  more 
produced  and  attenuated,  interior  polished,  scars  distinct ;  exterior  divided  into 
two  areas  by  a  single  sharply  defined  small  thread  extending  obliquely  froin 
the  beak  to  the  posterior  part  of  the  base,  the  area  behind  the  thread  depressed, 
surface  smooth  or  faintly  microscopically  radially  striate,  with  faint  irregu- 
larly distributed  incremental  lines ;  nepionic  shell  smooth,  conspicuous ;  hinge 
normal,  the  hinge-plate  thickened  in  front  of  the  conspicuous  right  cardinal 
tooth ;  left  cardinals  unequal,  the  anterior  most  elevated,  the  left  hinge-plate 
with  the  posterior  dorsal  margin  slightly  intlected.  Alt.  4.  Ion.  5.5,  diam.  1.5 
mm. 

This  species  is  notable  for  its  depressed  posterior  areas,  which  distinguish 
it  from  any  of  our  other  species.  It  and  the  following  were  found  with  .S". 
oboliis. 

?  Sportella  lubrica  11.  sp. 
Plate  44.  Fkure  9. 

Oak  Grove  sands.  Santa  Rosa  County,  Florida;    P.urns. 

Shell  small,  thin,  polished,  ovate-trigonal,  sculptured  only  by  incremental 
lines,  which  are  feeble  generally  but  at  intervals  strong:  beak  low,  decurved ; 
hinge-plate  narrow,  right  cardinal  slender,  prominent,  with  a  small  promment 
callus  in  front  of  it  on  the  dorsal  margin:  shell  moderately  convex.  Alt.  4, 
Ion.  5,  diam.  2  nun. 

A  single  right  valve,  somewhat  broken,  is  all  that  is  known  of  this  species. 
It  has  not  exactly  the  aspect  of  Sfortella.  though  nearest  to  that  genus,  to 
which  until  more  material  is  received  it  is  provisionally  referred. 


TRANSACTIONS  OF  WAGNER 
I  128 

TERTIARY  FAUNA  OF   FLORIDA 


Sportella  lioconcha  n.  sp. 
Plate  44,  Figure  24. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida;   Burns. 

Shell  oblong,  moderately  inflated,  evenly  rounded,  the  ends  subequal  in 
outline ;  surface  smooth  or  with  some  incremental  irregularities,  sculptured 
with  very  fine  concentric  and  obsolete,  microscopic,  radial  striae ;  interior 
polished,  with  faint  radial  striations ;  beaks  low,  inconspicuous,  with  a  minute, 
brilliantly  polished  prodissoconch ;  hinge  narrow,  cardinals  more  or  less  du- 
plex in  the  yoimg,  single,  straight  and  prominent  in  the  adult ;  pit  for  the 
resilium  distinct,  triangular,  short ;  ridge  for  the  ligament  small,  short  but 
obvious.    Lon.  14,  alt.  9.5,  diam.  6  mm. 

This  is  a  very  elegant  species  with  somewhat  the  aspect  of  a  Sciiitilla  but 
the  typical  hinge  of  Sportella. 

Sportella  "Whitfleldi  Dall. 
Abra  nuculoides  Whitfield,  Mio.  Moll.  N.  J.,  p.  81,  pi.  15,  figs.  7-9,  1894;   not  of  Conrad. 

Lowermost  Miocene  marl  at  Jericho,  Cumberland  County,  New  Jersey, 
and  uppermost  Oligocene  of  the  Oak  Grove  sands,  Santa  Rosa  County,  Floritla  ; 
Burns,  Miocene  of  Maryland,  State  Geological  Survey. 

Professor  Whitfield's  type  is  in  the  National  Collection,  together  with  a 
fragment,  apparently  of  the  same  species,  from  the  Oak  Grove  sands.  This 
species  resembles  some  of  the  species  we  have  referred  to  Montacuta,  but  has 
a  coarser  and  heavier  hinge.  It  recalls  S.  corbulina  Desh.  In  some  respects 
it  foreshadows  the  5'.  constricta,  but  is  more  inflated  and  nnich  more  inequi- 
lateral, the  anterior  side  produced,  the  posterior  very  short,  blunt,  and  almost 
truncate. 

Sportella  constricta  Conrad. 

Plate  25,  Figure  4,  41/. 

Amphidesma  constricta  Conrad,  \m.  Journ.  Sci.,  xli.,  p.  347,  pi.  2,  fig.  15,  1841 ;    Trans. 

Am.  Assoc.  Nat.  and  Geol..  i.,  p.   no,  pi.  5,  fig.  15,  1842;    Fos.  Med.  Tert.,  p.  76,  pi. 

43,  fig.  10,  1845. 
Syndosmya  constricta  Conrad,  Proc.  Acad.  Xat.  Sci.  Phila..  vii.,  p.  2(3,  1854. 
Fabclla   constricta   Conrad,   Proc.   Acad.   Nat.    Sci.    Phila.    for   1862,   pp.   574,   586,    1863; 

Meek.  S.  I.  Checkl.  Mio.  Fos.  N.  Am.,  p.  11,  1864;    Dall,  Bull.  37,  U.  S.  Nat.  Mus., 

p.  48,  1889. 
Sportella  constricta  Dall,  Trans.  Wagner  Inst.  Sci..  p.  920.  pi.  25.  figs.  4,  40,  1898. 

Miocene  of  Petersburg,  Virginia,  of  North  Carolina  at  Magnolia  and  the 
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Natural  Well,  Duplin  County,  and  on  the  Cape  Fear  River;  Pliocene  of  the 
Waccaniaw  beds,  South  Carolina,  and  of  the  Caloosahatclr'e  and  Shell  Creek, 
Florida. 

This  very  characteristic  little  shell  has  the  hinge  more  robustly  developed 
than  in  most  of  the  species,  though  its  teeth,  etc.,  are  otherwise  precisely  simi- 
lar. This  may  account  for  the  fact  that  Conrad  referred  two  of  the  closely 
allied  species  to  Ahra  while  erecting  a  genus  for  this  one.  The  outer  surface 
is  sculptured  mainly  by  rather  prominent  incremental  lines,  but  occasionally 
shows  a  fine  shagreening  or  minutely  pustular  sculpture.  This  character  is 
not  constant  in  most  but  is  occasional  or  habitual  in  nearly  all  the  American 
species  as  well  as  some  European  ones.  The  living  shell,  which  in  my  "  Mol- 
lusks  of  the  Southeastern  Coast  of  the  United  States"  I  too  hastily  referred 
to  this  species,  has  with  further  study  proved  to  be  the  Eucharis  {^^  Aniso- 
donta)  elliptica  of  Recluz.  The  resemblances,  however,  suggest  that  the  latter 
genus  may  eventually  find  a  place  in  the  vicinity  of  Sportella.  The  -form  and 
muscular  scars,  the  tendency  to  pustulation  of  the  surface,  and  to  a  less  extent 
the  characters  of  the  hinge  point  in  this  direction.  Up  to  the  present  time, 
though  not  intrinsicallv  improbable,  there  is  no  conclusive  evidence  of  the 
survival  of  Sportella  constricta  in  the  recent  fauna. 

Sportella  protexta  Conrad. 

Plate  25,  Figure  3. 

Amphidesma  protexta   Conrad,   Am.   Journ.   Sci.,   xli.,  p.   347,    1841  ;    Trans.   .\m.   As.soc. 

Geol.,  i.,  p.  no,  1842;    Fos.  Med.  Tert.,  p.  7i.  pi.  41,  fig.  7.  1845. 
Hiatella  lancea  H.  C.  Lea,  Trans.  .\m.  Phil.  Soc.  2d  Ser.,  ix.,  p.  242,  pi.  34,  fig.  24,  1845. 
Syndosmya  protexta  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  29,  1854. 
Saxicava  fragilis  Holmes,  Post-Pl.  Fos.  S.  Car.,  p.  57,  pi.  8,  fig.  18,  1859. 
Abra  protexta  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862,  p.  574,  1863;    Meek,  S.  I. 

Checkl.  Mio.  Fos.  N.  Am.,  p.  11,  1864. 
Sportella  lancea  Dall,  Trans.  Wagn.  Inst.  Sci.,  iii.,  part  iv..  p.  920,  pi.  25,  fig.  3,  1898. 

Miocene  of  Petersburg,  \'irginia,  of  North  Carolina  at  Wilmington,  and 
in  Duplin  County  at  Magnolia  and  the  Natural  Well;  Pliocene  of  the  Cape 
Fear  River,  North  Carolina ;  of  Tilly's  Lake,  Waccaniaw  River,  South  Caro- 
lina, and  of  the  Caloosahatchie  beds  of  Florida;  Pleistocene  of  Siiuiuons 
Bluff,  South  Carolina :  living  off  Cape  Lookout,  North  Carolina,  in  twenty- 
two  fathoins,  sand,  dredged  by  the  United  States  Fish  Commission. 

This  species  is  notable  for  its  solenoid  form,  more  pronounced  in  the  young, 
its  conspicuous  nepionic  stage  visible  on  the  beaks,  and  its  sparse  pustulation, 
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which  is  easily  eroded  and  therefore  apparently  absent  in  a  certain  proportion 
of  specimens.  The  pustulation  is  more  conspicuous  on  fully  grown  specimens, 
and  the  adolescent  sometimes  do  not  have  any.  The  outline  varies  somewhat, 
not  only  with  age  but  also  in  different  individuals,  and  has  led  to  the  suspicion 
that  the  5".  comprcssa  may  perhaps  only  be  an  extreme  variation  of  5".  pro- 
texta.  A  single  fresh  valve  of  the  latter  was  dredged  off  Cape  Lookout  by  the 
United  States  Fish  Commission. 

Sportella  petropolitana  n.  sp. 
Plate  45,  Figure  10. 

Miocene  marl  of  Petersburg,  \'irginia :    Burns. 

Shell  small,  oblong,  subequilateral,  moderately  convex,  the  dorsal  slopes 
evenly  arched,  the  base  nearly  straight,  and  the  ends  rounded ;  beaks  low  and 
inconspicuous ;  outer  surface  nearly  smooth  or  sculptured  with  incremental 
lines ;  hinge  with  the  cardinal  tooth  single,  smooth,  and  conical,  the  pit  small, 
triangular,  and  the  ligamentary  ridge  obscure.  Lon.  5.75,  alt.  3.75,  diam.  2 
mm. 

A  single  small  valve  establishes  the  presence  of  this  species  at  this  locality. 
From  S.  conslricta  of  the  same  size  it  can  be  distinguished  by  the  even  arch 
of  the  dorsal  margin,  the  thinner  and  more  elegant  shell,  and  the  absence  of 
the  posterior  dorsal  reflection  which  gives  this  part  of  the  shell  in  S.  constricta 
a  squarish  aspect.    The  cardinal  tooth  is  also  smaller  and  more  slender. 

Sportella  compressa  H.  C.  Lea. 

Pl.\te  25,  Figure  30. 

Petricola  compressa  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser.,  ix.,  p.  239,  pi.  34,  fig.  15, 

1845 ;    Conrad,   Proc.   Acad.   Nat.   Sci.   Phila.   for    1862,   p.   574,    1863 ;    Meek,   S.    L 

Checkl.  Mio.  Fos.  N.  Am.,  p.  9,  1864. 
Sportella  compressa  Dall,  Trans.  VVagn.  Inst.  Sci.,  iii.,  part  iv.,  p.  920,  pi.  25,  fig.  3a,  1898. 

Miocene  of  Petersburg,  Virginia,  Lea;  Pliocene  of  the  Caloosahatchie  beds. 
Florida,  Dall. 

This  species  is  much  like  .S".  prolcxla,  but  more  equilateral  and  of  more 
ovate  form.     It  appears  to  be  relatively  rare. 

Sportella  yorkensis  il  sp. 
Pl.\te  44,  Figure  i. 
Miocene  of  the  York  River,  Virginia,  near  Yorktown  ;    I  larris. 
Shell  small,  subovate,  slightly  inequilateral,  rnnii)ressed  ;    beaks  moderately 
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proniiiK-nt,  exterior  sculptured  wilh  iiuxlcrately  conspicuous  increnu-iital  lines 
or  smooth;  posterior  end  slightly  shorter,  both  ends  evenly  rounded,  liase 
arcuate ;  hinge  with  a  large  pit  for  the  resiliuni,  left  valve  with  the  anterior 
cardinal  large  and  prominent,  the  hinge-plate  thickened  behind  the  pit,  narrower 
in  the  right  valve.    Alt.  5,  Ion.  7,  diam.  2  mm. 

This  species  is  represented  by  four  somewhat  worn  valves  in  the  National 
Collection.  They  show  no  traces  of  pustulation,  which  may,  however,  have  been 
worn  off.  It  recalls  S.  constricta  but  is  smaller,  less  inflated,  and  more  com- 
pact. 

Sportella  pelex  n.  sp. 
Pl.ate  44,  Figure  10. 

Miocene  of  Petersburg,  \'irginia.  Burns ;  Cove  Point,  Maryland,  Marylanrl 
Geological  Survey. 

Shell  small,  solid,  compressed,  inequilateral,  the  posterior  side  quite  short 
and  blunt;  beaks  low,  surface  sculptured  with  fine  regular  incremental  lines, 
of  which  a  few  at  wide  intervals  are  more  conspicuous ;  basal  margin  nearly 
straight,  anterior  end  produced,  rounded,  posterior  bluntly  rounded  ;  left  valve 
with  a  strong  hinge,  the  anterior  lamella  obsolete,  but  the  one  behind  it  promi- 
nent and  strong,  socket  of  the  resilium  deep,  the  hinge-plate  above  it  obscurely 
thickened,  a  narrow  but  distinct  groove  for  the  external  ligament ;  interior 
polished,  the  adductor  scars  rather  high  up,  the  disk  faintly  radially  striated, 
the  margin  entire.    Lon.  7.3,  alt.  5.5,  diam.  2  mm. 

This  species  has  a  good  deal  the  shape  of  a  small  Mcsodcsina  and  is  nearest 
to  S.  yorkeiisis.  compared  with  which  it  is  higher  and  more  inequilateral  and 
with  a  more  oblique  anterior  dorsal  slope. 

Several  other  species  of  Sportella  as  yet  undescribed  appear  in  the  collec- 
tions of  the  Maryland  State  Geological  Survey  from  the  Miocene,  among 
which  one  from  the  Cove  Point,  Maryland,  Miocene  has  received  the  manu- 
script name  of  Sportella  recessa  from  Mr.  I..  C.  Glenn  of  the  Survey.  I  have 
included  (Plate  45,  Figure  13)  an  illustration  of  this  species  with  the  others. 

Genus  ANISODONTA  Deshayes. 
Eucharis  Recluz,  Journ.  de  Conchy!.,   i.,  p.   164,   1850.     Type  Corbula  quadrata  Hinds: 

Fischer,  op.  cit.,  viii.,  p.  83,  i860;  xxxiv.,  p.  193,  1886;  not  of  Latreille,  1804. 
Poromya  Deshayes,  An.  s.  Vert.  has.  Paris,  i.,  p.  248,  1857 ;   not  of  Forbes,  1844. 
Anisodonta  Desh.,  An.  s.  Vert.  has.   Paris,  i.,  p.  542,   1858;    Cat.  Moll.  Reunion,  p.   15. 

1863;    Cossmann,  Cat.  111.  bas.  Paris,  i.,  p.  136,  1886;    ii.,  p.  204.  1887. 
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Basterotia  C.  Mayer,  in  Homes,  Fos.  Wiener  beckens,  ii.,  p.  40.  Type  B.  corhuloidcs, 
op.  cit.,  pi.  iii.,  fig.  II,  1870;  Dail.  Blake  Moll,  p.  316,  1886;  not  of  Bayle  (MS.  fide 
Jousseaume),  1884. 

This  genus  has  been  associated  with  the  Corbulas,  which  are  not  closely 
related  to  it,  with  Poroinya,  and  with  the  Cypricardians.  The  general  features 
of  the  soft  parts  have  been  described  by  Fischer,  but  his  account  is  not  suffi- 
ciently detailed  to  enable  us  to  locate  it  definitively.  At  present  all  that  can 
be  said  is  that  it  may  belong  near  Haloconcha  or  in  the  vicinity  of  Sportella. 

As  far  as  can  be  judged  at  present  the  genus  is  divisible  into  the  following 
sections,  which  are  not  separated  from  each  other  by  any  very  distinct  char- 
acters : 

Section  Basterotia  Mayer,  1870. 

Shell  inflated,  quadrate,  carinated  behind,  more  or  less  gaping  behind  and 
ventrally,  with  a  granular  surface  sculpture,  glassy  texture,  and  simple  pallial 
line;  hinge  with  a  single  prominent  denticle  under  the  incurved  beaks  sepa- 
rated by  a  gap  from  a  short  dentiform  nymph  bearing  an  external  ligament. 
Type  B.  corbuloidcs  Homes. 

Section  Fnlcrella  Cossmann,  Cat.  111.  bas.  Paris,  i.,  p.  T36,  1886.     Type 
Poroinya  paradoxa  Desh. 

Shell  like  Basterotia  but  without  posterior  carina,  the  surface  usually  con- 
centrically striate  and  not  granular;  rounded  quadrate,  the  tooth  less  promi- 
nent, the  nymph  longer,  and  without  any  conspicuous  notch  or  gap  between 
it  and  the  tooth,  and  the  valves  more  or  less  close  fitting. 

Section  Anisodoiita  Deshayes,   1858.     Type  A.   coinplanata  Desh.,   op. 
cit.,  ])1.  xxii.,  figs.  1-4  (bad). 

Shell  elongated,  more  or  less  carinate  and  pointed  behind,  beaks  not  con- 
spicuous, valves  gaping  little  if  at  all,  surface  granulose,  teeth  moderately 
developed  ;   nymph  rather  elongate,  not  prominent. 

The  original  type  specimen  was  diseased  and  consequently  the  figure  is  very 
misleading.  The  identification  has  been  cleared  up  by  M.  Cossmann.  The 
distinctions  between  the  three  sections  are  very  slight. 

The  relations  of  the  genera  Passya  Desh.,  and  Fabagella  Cossmann  (i.,  p. 
41,  1886,  type  F.  faba  (Desh.),  pi.  ii.,  figs.  40-41)  to  Basterotia  will  bear 
investigation. 
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Anisodonta  (  Basterotia )  bowdeniana  ii.  sp. 

Oligocene  of  tlie  Bowden  beds,  Jamaica ;   Henderson. 

A  species  of  Basterotia,  which  appears  to  be  clearly  distinct  from  B.  qiiad- 
rata  Hinds,  is  represented  by  a  broken  right  valve  in  the  collection  made  by 
Henderson  and  Simpson  at  Bowden.  Hardly  complete  enough  to  figure,  it 
may  be  described  as  distinguished  from  B.  quadrata  by  the  following  char- 
acters. The  keel,  which  is  so  prominent  a  feature  in  B.  quadrata,  in  the  present 
shell  is  well  marked  only  on  the  beak,  rapidly  becoming  obsolete  distally  and 
represented  only  by  a  rounded  ridge,  which  passes  imperceptibly  into  the 
general  convexity  of  the  valve.  The  beaks  in  B.  boii'dcniana  are  less  angular 
and  elevated,  the  shell  thinner  and  more  ovate,  the  hinge-line  longer,  the  ele- 
vated tooth  smaller  in  proportion  to  the  shell  and  much  more  delicate.  The 
surface  is  minutely  sagrinate,  the  length  10.5,  the  diameter  about  five  milli- 
metres. 

Anisodonta  (Fulcrellai   lelliptica  R^cluz?  var. )  Carolina  I'all. 
Plate  45.  Figure  20. 
Eucharis  clliptica  Recluz,  Journ.  de  Conchyl.,  i.,  p.  168,  1850. 
Mya  simplex  Holmes,  Post-PI.  Fos.  S.  Car.,  p.  55,  pi.  8.  fig.  16,  1858. 

Miocene  of  Duplin  County,  North  Carolina,  at  the  Natural  Well  and 
I^.Iagnolia,  Burns ;  Pleistocene  of  Simmons  Bluff,  South  Carolina,  Holmes ; 
living  in  eighteen  to  twenty-two  fathoms  oilf  the  coast  of  North  Carolina,  United 
States  Fish  Commission. 

I  am  somewhat  in  doubt  as  to  the  distinctness  of  the  Miocene  shells  from 
A.  elliptica  Recluz,  characteristic  specimens  of  which  are  found  associated 
with  those,  which  I  have  named  A.  corbuloides,  off  the  coast  of  North  Caro- 
lina. Holmes's  figure  is  very  like  the  recent  A.  clliptica.  and  a  little  larger  and 
more  rounded  behind  than  the  Miocene  fossils.  These  differences,  however, 
appear  to  correspond  to  the  differences  between  young  and  adult  A.  elliptica. 
Two  right  valves  of  the  Miocene  form  were  collected,  and  more  profuse 
material  is  needed  before  their  position  with  regard  to  A.  elliptica  can  be 
ascertained.  Should  they  prove  distinct  the  Miocene  species  will  require  a 
new  name.  .1.  simplex  will  at  any  rate  be  annexed  to  A.  elliptica  as  a  synonym, 
Recluz's  name  having  seven  or  eight  years"  jjriority,  for  the  recent  and  Pleisto- 
cene form. 

Anisdonta  americana  11.  sp. 

Plate  36,  Figure  7. 
Pliocene  marls  of  the  Caloosahatchie,  Monroe  County,  Florida:    Dall. 
Shell    small,    thin,    elongate,    subquadratc.    the    anterior    end    shorter    and 
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rounded,  the  posterior  longer  and  obliquely  pointed :  surface  minutely  granose 
and  with  concentric  incremental  sculpture,  a  rounded  ridge  extending  from 
the  umbo  to  the  posterior  basal  angle :  beaks  low,  rather  incurved  ;  hinge 
delicate,  a  small  subconical  cardinal  under  the  umbo  in  the  right  valve  and  a 
slightly  excavated  nymph  behind  it  for  the  reception  of  the  ligament  and 
resilium,  which  are  external ;  base  and  posterior  hinge-line  nearly  parallel,  the 
latter  terminating  at  an  angle  of  the  dorsal  margin  beyond  which  the  margin 
slopes  downward :  the  outer  edges  of  the  nymphs  are  incised,  forming  a 
narrow  groove;  interior  of  shell  smooth,  anterior  muscular  scar  impressed, 
posterior  and  pallial  line  faint  and  obscure.    Lon.  6,  alt.  3.7,  diam.  2.9  mm. 

A  single  right  valve  was  obtained.  From  the  Miocene  form  of  the  last 
species  this  is  distinguished  by  its  greater  length  and  more  conspicuous  granu- 
lation. In  reality,  however,  the  differences  between  Fulcrella  and  the  typical 
Anisodonta  are  insignificant. 

Genus  HINDSIELLA  .Sti)liczka. 
Hindsia  Deshayes.  An.  s.  \'crt.  bas.  Paris,  i.,  p.  693,  1858;    not  of  Adams,  1853. 
Hindsiella    Stol.,    Cret.    Fauna    India,    Pelecypoda,    p.    266,    1871     (type    Modiola    arcuala 

Defrancc,  Desh.,  op.  cit..  p.  695,  pi.  53,  figs.  32-35.   1858)  ;    Cossmann,  Cat.   111.,   ii., 

p.  53,  1887. 
Vasconia  Fischer,  Les  fonds  de  la  Mcr,  ii'.,  p.  83,  1873. 
Kellia  (sp.)   De  Gregorio,  Cossmann. 

The  peculiar  form  of  the  shell  with  its  median  constriction,  which  led  to 
the  institution  of  a  genus  for  the  Parisian  fossil,  is  probably  due  to  the  com- 
mensal habit,  and  may  therefore  occur  in  commensal  species  of  different 
genetic  relations.  My  attention  was  first  drawn  to  this  exijlanation  by  the 
discovery  of  the  situs  of  "  Pythina"  rugifera  Cpr.  of  the  Alaskan  fauna.  This 
little  bivalve  is  byssiferous  and  has  the  same  median  arcuation  as  the  ///;/(/ 
siella.  It  lives  attached  by  the  byssus  to  one  of  the  abdominal  segments  of 
Gebia  pugetensis  Stm.,  a  burrowing  crustacean  of  the  northwest  coast.  The 
mollusk,  by  means  of  its  arcuate  medial  sinus,  precisely  fits  the  convex  surface, 
to  which  it  is  attached  by  its  byssus,  and  it  is  difficult,  after  examining  one 
in  situ,  to  doubt  that  its  location  and  form  have  not  a  certain  relation  of  cause 
and  effect.  By  fitting  closely  and  thus  being  able  to  keep  itself  hanging  sym- 
metrically on  the  abdomen  of  the  crab  the  mollusk  avoids  the  shocks  which 
it  would  receive  if  it  swung  to  one  side,  and  is  able  to  maintain  its  jjosition 
sheltered  from  the  carnivorous  gastropods  always  so  ready  to  drill  holes  m 
thin-shelled  bivalves.     Besides  this  the  fragments  of  the  crab's   i<»A   ui   the 
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burrow  probably  attract  many  infusoria  and  otber  minute  organisms  whicb 
serve  as  food  for  the  bivalve.  Such  burrows  are  known  to  be  frequented  by 
various  commensal  Leptonacea.  Stoliczka  supposed  that  it  would  be  neces- 
sary to  remove  Hindsiclla  from  the  vicinity  of  the  Erycinidcc  on  account  of  its 
external  ligament.  But  the  fact  is  that  ligament  and  rcsilium  are  both  repre- 
sented in  a  majority  of  the  Leptonacea,  sometimes  one  is  obsolete  and  some- 
times the  other,  but  it  is  douljtful  whether  either  is  absolutely  deficient  in  any 
case.  A  careful  examination  of  the  hinge  of  H.  arcuata  leads  to  the  belief 
that  the  ligament  of  this  type  was  not,  as  Deshayes  supposed,  entirely  external. 
At  all  events,  from  all  the  facts,  it  does  not  seem  that  a  sufficient  reason  has 
been  advanced  for  separating  this  group  from  the  Leptonacea.  As  Smith 
has  already  shown,  a  variety  of  forms  have  been  referred  to  these  groups  solely 
on  account  of  their  external  form.  The  type  of  Hindsiella  has  in  the  right 
valve  a  single  small  conical  tooth  under  the  umbo,  behind  which  the  hinge- 
plate  is  wide,  somewhat  excavated,  and  exhibits  wdiat  appears  to  be  an  elon- 
gated thickening  upon  which  the  resiliary  part  of  the  ligament  was  seated. 
In  the  left  valve  the  hinge  is  similar,  but  there  is  a  second  small  tooth  behind 
the  more  prominent  one  in  front  of  the  resilium,  the  resiliary  process  is  less 
prominent,  and  a  distinct  groove  may  be  seen  where  the  posterior  part  of  the 
external  ligament  terminated.  The  ligament  and  resilium  were  in  contact, 
but  both  were  present.  It  is  difficult  to  decide  whether  the  elongate  posterior 
lamina  is  a  "  tooth"  or  a  resiliifer.  Whichever  is  the  case,  it  appears  in  the 
American  species  also.  I  am  indebted  to  M.  Cossmann  for  the  opi)orlunity 
of  studying  authentic  valves  of  this  curious  little  shell. 

Deshayes's  name  being  preoccupied,  Stoliczka  modified  it  to  Hindsiella, 
while,  a  short  time  after,  Fischer,  apparently  ignorant  of  Stoliczka's  action, 
proposed  Vasconia  for  the  same  reason.  As  he  specifically  states  this,  it  is 
not  practicable  to  use  his  name  for  a  curious  little  shell  described  at  the  same 
time  by  Fischer  as  Hindsia  Jeffreysiana,  and  which  is  separated  from  Hind- 
siella by  good  characters.  The  latter  is  a  purely  external  shell,  usually  with 
a  distinct  unpolished  periostracum,  and  the  sinuosity  in  its  base  is  merely  a 
sinuosity  without  distinct  boundaries.  The  H.  Jeffreysiana.  however,  is  a  shell 
almost  entirely  if  not  wholly  internal,  without  an  epidermis,  with  a  solely 
internal,  small,  short,  subumbonal  resilium  and  no  external  ligament:  the 
sulcus  in  the  valves  is  a  sharp  slit,  leaving  a  fasciole  with  sharply  defined 
boundaries,  and  the  cardinal  tooth,  unlike  those  of  Hindsiella,  though  similarly 
placed,  is  clean  cut  and  sharp.  These  difTerences  obviously  correspond  to 
serious  anatomical  characteristics  of  which  Hindsiella  has  no  trace  in  its  shell. 
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and  therefore  I  have  proposed  for  H .  Jcffrcysiana  the  generic  name  of  J'asco- 
iiiclla. 

HindsieUa  is  represented  in  the  American  Tertiaries,  so  far  as  known,  by 
the  following  species : 

HindsieUa  faba  O.  Meyer. 

HindsieUa  faba  O.  Meyer,  Bull.  Ala.  Geul.  Surv.,  i.,  p.  82,  pi.  i,  fig.  25,  1886. 
KelUa  faba  De  Gregorio,  Mon.  Claib.,  p.  211,  pi.  30,  fig.  16,  1890;    Cossmann,  Notes  conipl., 
p.  12,  1894. 

Eocene  of  the  Claiborne  sands,  Claiborne,  Alabama. 

These  small  shells  with  their  obsctire  cardinal  characters  are  very  puzzling 
and  difficult  to  diagnose  clearly.  M.  Cossmann  expresses  the  opinion  that 
thi's  shell  is  a  Kellia,  but  if  Kellia  is  to  be  judged  by  its  type.  A',  snborbiciilaris, 
the  two  hinges,  though  allied,  cannot  be  regarded  as  identical.  The  hinge 
of  /-/.  faba  seems  to  me  to  agree  in  all  essentials  with  Deshayes's  figure  (Bas. 
Paris,  pi.  43,  fig.  33),  though  the  posterior  part  of  the  hinge-plate  in  H.  faba 
is  proportionately  narrower  and  does  not  show  the  minute  groove  for  the 
external  ligament  clearly.  The  shades  of  obsolescence  in  the  ligamentary  char- 
acters among  these  shells  are  so  delicately  graded  that  T  cannot  regard  this  as 
a  matter  of  importance.  The  dental  characters  of  Kellia  include  one  very 
large  and  one  small  cardinal  and  three  distinct  laterals  in  the  two  valves,  and 
therefore  it  seems  to  me  far  more  distinct  from  //.  faba  than  it  is  from  H. 
arcitata.  It  is  not  at  all  impossible  that,  as  is  the  case  in  KclUa,  diflferent  indi- 
viduals have  the  hinge  somewhat  diflferently  developed.  Where  the  teeth  arc  so 
unformed  and  amorphous  as  they  are  in  many  of  the  Lcplonacca  too  much 
stress  cannot  prudently  be  laid  on  minute  differences. 

HindsieUa  (faba  var?)  donacia  Dall. 
I'l.ATE  45,  Figure  12. 

Eocene  of  Claiborne,  in  shell  sand;    T.urns. 

Shell  small,  donaciform,  with  varialile  outline,  rather  compressed,  mc(|ni- 
lateral,  the  posterior  side  slmrter,  anterior  dorsal  margin  sloi)ing  to  the  rounded 
anterior  end,  base  slightly  insinuated ;  posterior  dorsal  margin  with  a  shorter 
and  steeper  slope,  the  posterior  end  of  the  shell  subtruncate  obliquely,  llie 
basal  angle  rather  marked;  the  whole  shell  slightly  twisted;  surface  with 
concentric  somewhat  irregular  incremental  lines  and  microscopic  partly  obso- 
lete radial  strire;    interior  polished,  hinge  like  that  of  //.  faba  but   with  the 
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right  cardinal  more  proniiiient  and  stem-like,  the  left  cardinal  obsolete :  in 
some  specimens  the  resiliary  insertion  was  directly  on  the  surface  of  the  valve, 
in  others  (probably  more  matnre)  there  was  a  distinct  thickening,  especially 
about  the  margin  of  the  scar.     Lon.  2.2,  alt.  1.7.  diani.  o.'>  mm. 

This  shell  is  probably  distinct  from  H.  faba.  It  is  more  triangular,  more 
inequilateral,  and  more  compressed.  The  sinuation  of  the  base  is  much  less 
conspicuous,  the  cardinal  tooth  is  longer,  and  the  laminae  proportionately  shorter 
that  in  H.  faba.  Several  specimens  with  the  valves  in  the  natural  position 
indicate  that  there  was  a  small  e.xternal  ligament  in  addition  to  the  large 
internal  resilium. 

The  hinge  characters  of  both  these  species  and  the  type  H.  arcnata  seem 
to  me  to  be  most  nearly  allied  to  those  of  Moiitacuta,  especially  those  Monta- 
ciita  *  which,  like  M.  ferruginosa  Mtg.,  have  only  the  right  cardinal  and  the 
left  anterior  lamina  well  developed.  To  these  in  Hindsiella  is  added  a  more 
or  less  developed  external  ligament,  and  if  the  peculiar  form  of  the  shell  is 
due,  as  has  been  suggested,  to  a  commensal  situs  on  the  ventral  segments  of 
Crustacea  it  is  not  improbable  that  the  animal  wants  the  broad  external  frills 
of  the  mantle  which  have  been  observed  in  the  free  Moiitacuta. 


Hindsiella  nephritica  n.  sp. 
Pl.-\te  45,  Figure  8. 

Oligocene  of  the  lower  bed  at  Alum  Bluff,  Calhoun  County,  Florida;  Burns. 

Shell  small,  short,  inflated,  subequilateral,  with  rather  prominent  umbones. 
near  which  the  valves  are  smooth,  elsewhere  with  irregular,  more  or  less 
prominent  incremental  lines;  centrally  vertically  constricted,  which  produces 
a  shallow  insinuation  in  the  basal  margin ;  umbones  prosog}-rate  with  the 
dorsal  margin  impressed  in  front  of  them ;  hinge  narrow,  in  the  right  valve 
a  single  subumbonal  short  tooth,  behind  and  below  the  beak  a  narrow  elongate 
scar  for  the  resilium,  and  farther  back  a  slender  posterior  lamella  separated 
by  a  groove  from  the  dorsal  margin ;  adductor  scars  narrow,  rather  high  up ; 
interior  of  the  shell  polished  with  entire  margins.  Lon.  4.75,  alt.  3.5,  diam. 
3  mm. 

A  single  right  valve  of  this  species  was  collected. 


♦Other   forms   which,    from   their   arcuate   outline,   have   wrongly   been   referred   to 

Hindsiella  will  be  discussed  under  Bornia,  Pythinella,  and  Moiitacuta. 
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Hindsiella  carolinensis  n.  sp. 
Plate  45,  Figure  4. 

Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina;    Burns. 

Shell  small,  rounded,  moderately  compressed,  with  low,  inconspicuous  beaks, 
subequilateral,  with  a  feeble  mesial  constriction ;  sculpture  of  faint  incremental 
lines  crossed  by  microscopic  radial  striation  sometimes  partly  obsolete ;  right 
valve  with  a  small  stout  subumbonal  tooth,  a  resiliary  scar  behind  the  umbo, 
and  a  faint  groove  in  the  posterior  distal  part  of  the  narrow  hinge-plate;  left 
valve  with  two  anterior  teeth,  the  posterior  one  subumbonal  and  smaller,  the 
anterior  hinge-plate  excavated,  the  posterior  with  a  narrow  elongate  resiliary 
scar  and  a  faint  ridge  representing  the  lamella ;  interior  of  the  valve  polished 
and  faintly  radially  striate.     Lon.  5.5,  alt.  4.5,  diam.  2.0  mm. 

The  radial  striae  are  only  visible  with  a  good  light  and  strong  magnifica- 
tion. 

Hindsiella  acuta  11.  sp. 
Plate  45,  Figure  9. 

iMiocenc  of  the  Natural  Well,  Duplin  County,  North  Carolina;    Burns. 

Shell  small,  cuneate,  inflated,  subequilateral,  the  posterior  side  broader  and 
rounded,  the  anterior  narrower,  more  pointed  and  decurved ;  anterior  dorsal 
margin  declining,  posterior  arcuate ;  middle  of  the  base  conspicuously  insinu- 
ate; surface  sculptured  with  crowded,  rather  prominent,  incremental  lines, 
feebler  towards  the  anterior  en<l,  which  shows  some  faint  radial  markings; 
hinge-plate  narrow,  left  valve  with  a  prominent  subumbonal  tooth  and  a  feeble 
lamella  a  little  in  front  of  it,  a  strong  resiliary  scar,  and  a  minute,  obsolete, 
very  distant  posterior  lamella ;  right  valve  with  an  arcuate,  short,  sulnimhcMial 
lamina,  a  deep  pit  for  the  opposite  cardinal  above  it,  and  a  short,  distant,  sharp 
groove  corresponding  to  the  posterior  lamella  of  the  opposite  valve;  interior 
of  the  valves  polished,  faintly  radially  striate,  the  adductor  scars  rather  low 
down.    Lon.  6.0,  alt.  4.0,  diam.  3.0  mm. 

This  species  is  especially  characterized  by  its  relatively  acute  anterior  end, 
which,  in  all  the  individual  variations  noted,  is  still  preserved. 

It  should  be  observed  that,  like  ncstlers  in  general,  the  species  of  Hind- 
siella exhibit  a  good  deal  of  variation  among  individuals;  much  more  than 
free  bivalves  usually  show.  Slight  diflferences  of  outline  count  for  little,  but 
there  is  always  a  certain  fades  which  may  serve  as  a  sufficient  guide  in  dis- 
criminating one  species  from  the  others,  provided  one  has  a  satisfactory  amount 
of  material  for  study. 
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Famii.v  LKPTOXID/E. 
C.enus  LEPTON  Tiirton. 
Lcpton  Turtoii,  Dilliyra  Brit.,  p.  6i,  1822.     Type  /-.  squamosum  Montagu. 
Eupoleme  Leach,  Moll.  Gt.  Brit.,  p.  279,  1852.     Same  type. 

Neolepton   Monterosato,  Nuova  Revista,   1875,   p.   12,   uuta;    Noni.   Conch.   Medit.,  p.   15, 
1884.    Type  Lcpton  sulcatulum  Jeffreys. 

In  this  genus  we  have  the  hinge  composed  in  the  left  valve  of  an  anterior 
lamella  at  the  umbonal  end  of  which  is  a  nascent  cardinal  or  '"  hook"  which 
may  or  may  not  be  completely  detached  from  the  lamella :  behind  this  is  a  stout 
internal  resilium.  behind  which  is  a  posterior  lamella  which  rarely  becomes 
obsolete.  In  the  right  valve  a  pair  of  lamellje  on  each  side  of  the  resilium  is 
disposed  in  such  a  manner  as  to  form  a  socket  for  the  lamella  of  the  opposite 
valve.  The  hinge  is  concentrated  in  comparison  with  that  of  most  of  the 
Lcptonacca.  the  lamellre  are  short,  the  resilium  is  short,  stout,  and  nearly 
central.  In  the  typical  siiccies  there  is  only  one  cardinal  "  hook,"  and  that  is 
in  the  left  valve.  The  shells  are  usually  somewhat  compressed,  subquadrate, 
and  polished,  with  a  minute  surface-sculpture,  punctate  or  sagrinate ;  the  beaks 
are  nearly  central  and  erect.  The  anatomical  characters  are  remarkable,  but 
it  is  only  necessary  to  state  here  that  the  mantle  is  reflected  over  the  valves 
which  it  normally  covers  to  a  greater  or  less  extent. 

The  hinge  of  all  the  Lcptonacca  is  fundamentally  based  on  the  same  plan, 
the  different  genera  merely  exhibit  modifications  of  detail.  The  notion  that 
any  relation  to  Mactra,  Cyrena,  and  other  alien  genera  is  shown  by  these  modi- 
fications is  unwarranted  and  superficial.  The  apparent  resemblances  are  not 
genetic,  but  due  to  convergence,  except  in  so  far  as  they  exhibit  features  com- 
mon to  the  nepionic  stages  of  Teleodesmacea  in  general.  The  careful  student 
will  see  in  the  hinge  of  Lcpton  relations  to  Scintilla,  Myllita.  Bornia.  etc..  but 
it  is  impossible  to  say  which,  if  any,  of  these  predominates.  Hardly  any  three 
of  the  species  have  a  precisely  similar  dentition,  and  the  sections  hereinafter 
enumerated  must  therefore  be  considered  as  merging  peripherally  into  each 
other. 

Section  Lcpton  s.  s.    Type  L.  squamosum  Mtg. 

Characters  mainly  as  given  in  the  generic  diagnosis,  an  anterior  cardinal 
hook  in  the  left  valve,  none  in  the  right  valve. 

Section  Neolepton  Monterosato.     Type  L.  sulcatulum  Jeffreys. 

Shell  inflated,  concentrically  striate,  more  or  less  inequilateral,  impunctate ; 
hinge  essentially  the  same  as  in  Lcpton  proper. 
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Section  Epilct'ton  Dall.     Type  Lcl>ton  Clarkicc  Jeffreys. 

Shell  much  as  in  Xeolepton :  hinge  with  a  simple  posterior  and  a  hooked 
anterior  lamella  in  each  valve,  not  concentrated,  the  resilium  in  an  oblique 
posterior  furrow. 

Lepton  glabnnu  Fischer,  from  deep  water  in  the  Bay  of  Biscay,  also  has 
the  typical  hinge  of  this  section,  which  verges  on  that  of  Erycina. 

Section  Plaiiikcllia  Cossniann.     'I\\pe  liryciiia  radiolata  Lam. 

Shell  recalling  Lepton  but  with  radial  sculpture;  hinge  with  a  central 
resilium  between  two  diverging  lamcllre  in  the  left,  which  are  received  between 
paired  lamelU-e  in  the  right  valve :  there  is  no  "  hook"  or  cardinal  in  either 
valve. 

I  was  enabled  to  study  the  hinge  in  specimens  kindly  sent  by  M.  Cossniann. 
It  dift'ers  from  the  hinge  of  Lepton  s.  s.  chiefly  in  the  absence  of  the  cardinal 
hook  in  the  left  valve.  There  are  several  species  in  the  Parisian  Eocene. 

The  genus  Lepton  is  not  represented  in  our  Tertiaries  as  far  as  explored. 
Only  one  species  belonging  to  the  genus  as  restricted  is  known  from  the 
Atlantic  coast  recent  fauna.  Lepton  alabaincnsis  Aldrich  proves  to  be  a  Spor- 
tella;   L.  mactroides  and  fabagella  Conrad  are  referable  to  Bornia  and  KcUia. 

The  genus  has  been  considered  here  to  make  the  discussion  of  the  Lepto- 
nacea  more  complete  and  because  the  manuals  are,  as  a  rule,  very  defective  in 
their  treatment  of  this  puzzling  group. 

Genus  ERYCINA  Lamarck. 
<Scacchia  Philippi,  Moll.  Sicil.,  ii.,  p.  27,   1844;    ist  .sp.  Tc-lliim  clliptiai  Scacelii.   I'hil.. 
=  Erycina  Recluz,  Revue  Zoo!,,  vii.,  pp.  291,  325,   1844.     Type  E.  pcllucida  Lam..  .•\nn. 

du  Mus.,  vi.,  p.  413;    Deshayes,  An.  s.  Vert.  bas.  Paris,  pi.  6,  figs.  19-21. 
—  Erycina  Cossmann,  Cat.   Illus.,  ii.,  p.  50,   1887;    Fischer,  Man.   de  Conchyl.,  p.    1025, 

1887. 
Not  Erycina  Philippi,  Moll.  Sicil.,  i.,  p.  12,  1836,  type  /•;.  Rcnicri  Brown   {=  Abra) ;    nor 

Erycina    Brown,   Zool.   Textb.,   p.   461,    1833.   type    £.   striata    Brown,   pi.  90.   fig-   21 

(=  Atactodca). 
yScacchia  Philippi,  Moll.  Sicil.,  ii.,  p.  27,   1844;    ist  sp.   Tdlino  clliftica   Scacchi.   Phil.. 

op.  cit.,  pi.  14,  fig.  8. 
=  Ne(£romya  Gabb,  Trans.  Am.  Phil.  Soc,  xv.,  p.  247,  1873:    Proc.  Acad.  Nat,  Sci,  PhiUi, 

for  1872,  p.  274.    Type  A^.  quadrata  Gabb.  loc.  cit..  pi.  10,  figs.  4,  4".  4''.  i^?^- 

The  genus  Erycina  as  instituted  by  Lamarck  was  extremely  heterogeneous, 
the  first  species  being  a  Cyrena.  the  third  a  Corbnia.  the  fourth  a  Tellnia.  the 
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fifth  a  Psatbura  (only  doubtfully  admitted  by  Lamarck  ),  and  the  sixth  a  Diplo- 
doiita.  The  esseutial  feature  of  the  genus  as  understood  by  Lamarck  was  the 
possession  of  an  interna!  resilium  situated  in  a  fossette  bcticcoi  the  cardinal 
teeth  instead  of  at  one  side  of  tlie  cardinals,  as  in  Mactra.  The  species  enumer- 
ated (I,  4.  5,  6)  which  do  not  possess  this  character  were,  being  fossils,  sup- 
posed to  have  it  by  Lamarck,  who  mistook  the  triangular  gap  between  the 
divergent  cardinals  for  a  fossette.  The  correction  of  this  error  leaves  only 
two  species  corresponding  to  tlie  diagnosis.  Corbida  had  been  instituted  sev- 
eral years  previously,  so  we  are  reduced  to  the  single  type.  Erycina  pcUncida, 
as  the  exemplar  of  the  genus.*  In  the  absence  of  an  exact  knowledge  of  the 
facts  the  genus  was  misunderstood  by  many  of  the  early  writers  and  was  only 
put  on  a  sound  foundation  later  I)y  the  researches  of  Recluz.  Fischer,  and 
Cossmann.  It  contains  a  large  number  of  species,  especially  in  the  Eocene, 
when  all  incongruous  elements  are  eliminated.  Xcccroiiiya  Gabb,  as  sagaciously 
supposed  by  Cossmann.  is  a  true  Erycina.  The  obsolescence  of  some  of  the 
elements  of  the  hinge  among  the  peripheral  species  renders  some  subdivision 
into  sections  necessary.  The  most  characteristic  feature  of  the  group  as  a 
M'hole  is  the  combination  of  the  minute  subumbonal  cardinals  with  the  long 
lateral  laminfe,  the  latter  being  most  prominent  distally.  The  following  ar- 
rangement is  proposed : 
Subgenus  Erycina  s.  s.    Type  E.  pcUucida  Lam. 

Shell  small,  somewhat  compressed  or  not  very  convex,  exterior  concen- 
trically striate,  smooth,  or  rarel\-  with  partially  radial  sculpture,  sometimes 
punctate  or  sagrinate:  hinge  with  an  obsolete  external  ligament,  sometimes 
hardly  traceable,  and  a  well-marked  internal  resilium  which  is  attached  to 
the  shell  in  an  oblique  fossette  behind  the  beaks  and  close  to  the  cardinal 
border:  teeth,  normally,  one  or  two  minute  cardinals  and  two  lateral  laminae 
in  each  valve,  the  latter  near  and  sometimes  confounded  with  the  dorsal 
margin  of  the  valve,  usually  long,  low  proximally.  more  elevated  distally.  and 
often  recurved  upon  themselves,  like  a  segment  of  a  cylinder;  in  the  right 
valve  sometimes  double  with  the  socket  for  the  laminae  of  the  opposite  valve 
between  them.     Pallial  line  with  a  slight  insinuation. 


*  Froriep  in  his  Neues  Syst.  Conch.,  p.  38-  1807,  gave  an  outline  of  the  Lamarckian 
system  in  which  he  named  as  type  of  Erycina  Lamarck's  first  species:  but,  since  this 
does  not  agree  with  Lamarck's  diagnosis,  while  E.  t>eUucida  does.  Froriep's  selection 
cannot  be  accepted.  This  is  lucky,  as  otherwise  we  should  have  to  u.se  the  name  Ery- 
cina for  the  genus  Cyrcna. 

1.3 
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Lcpton.  which  is  closely  related  to  Erycina.  is  distinguished  from  it  by  the 
greater  concentration  of  the  dentition,  which  is  usually  lower  dinvn  in  the 
valve  from  the  dorsal  margin,  by  the  much  shorter  and  straighter  lateral 
laminae,  the  valves  flattened  by  compression  and  more  equilateral  and  quadrate 
in  outline,  and  by  the  greater  extension  of  the  mantle-edge  over  the  outside  of 
the  shell. 

Subgenus  Scacchia  Philippi.     Type  Tcllina  clliptica  Scacchi. 

One  right  and  two  left  cardinals  ;  laminre  obsolete :  external  ligament  small 
but  distinct ;   pallial  line  simple  ;    foot  compressed. 

The  left  anterior  tooth  may  be  a  concentrated  lamina  and  not  a  cardinal. 
In  the  right  valve  the  dorsal  margins  are  extended,  as  if  to  take  the  place  of 
laminae,  functioning,  in  connection  with  the  dorsal  margins  of  the  opposite 
valve,  like  the  grooves  in  Erycina.  S.  tciiera  Jeffreys  has  only  one  cardinal  in 
each  valve.  This  group  appears  to  be  represented  by  a  fragment  of  a  hinge 
from  the  Chipola  beds. 

Subgenus  AiioiiialokcUia  Cossmann.  Type  E.ryciiia  catalaniiciisis  Cossni.,  Cat. 
Illus.,  ii.,  pp.  75-76,  pi.  iii.,  figs.  29-31,  i.'^S". 

Hinge  with  two  left  and  one  right  cardinal,  the  posterior  lamin;c  developed, 
the  anterior  wanting,  the  resilium  small,  leaving  a  feeble  ])it  behind  the  car- 
dinals.    Otherwise  as  in  Erycina. 

Only  one  sjx'cies  is  known,  a  fossil  of  the  Parisian  Eocene. 

Subgenus  Pscudopythina  h'ischer,  1884.  Type  Kcllia  .\fac.  Imlrcwi  I'"ischer, 
J.  de  Conch.,  xv.,  p.  194,  pi.  9,  fig.  i,  1867. 

Shell  rather  large  for  the  family,  reniform,  with  a  coarse  rugose  ]ieri- 
ostracum;  hinge  with  two  projections  of  the  right  dorsal  margin  lilting  into 
sulci  of  the  opposite  valve,  one  right  and  one  left  cardinal,  a  strcmg  internal 
resilium,  sometimes  with  a  litliodesma,  and  an  evident  but  small  exU-rnal  liga- 
ment ;   laminae  absent  or  not  distinct. 

The  nude  name  without  means  of  identiticatidu  appeared  in  a  list  jiublished 
by  Fischer  in  1878.  I  have  not  found  it  characterized  earlier  than  1887,  but 
it  was  identified  with  its  type  by  Monterosato  (Nom.  Conch.  Medit.,  ]>.  17) 
in  1884.    It  is  probably  commensal  with  Crustacea. 

?Sul)genus  Turquctia  V'elain,  Comptes  Rendus,  July  24,  1876;  Faini.  .St.  Paul 
et  Amst.,  p.  134,  1878.  Type  T.  fragilis  \'elain,  op.  cit..  p.  133.  \<\.  5, 
figs.  15-17,  1878. 
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Hiiitro  like  Psciidof'ytliiiia,  one  cardinal  in  each  valve:  resiliiim  long,  nar- 
row; valves  truncate  behind.  This  is  regarded  by  I'.ernard  as  probalilv  the 
fry  of  a  Lucinoid  shell. 

Liitctiita  Velain,  of  the  same  publication,  is  from  liernard's  recent  figures  * 
referable  to  the  vicinity  of  Ncolcptoii,  where  it  may  perhaps  form  a  separate 
section.    Without  his  figures  it  could  not  be  identified. 

For  the  proper  determination  of  these  minute  exotic  forms  it  is  generally 
unsafe  to  depend  upon  anything  but  the  actual  specimens,  as  experience  has 
repeatedly  shown  the  incapacity  of  many  draughtsmen  to  clearly  delineate 
objects  whose  characters  are  so  minute  and  unfamiliar  as  the  hinges  of  these 
little  shells.  I  am  therefore  obliged  to  omit  any  characterization  of  several 
such  forms. 

A  few  American  Eocene  species  of  Erycina  have  been  described.  From 
the  Claibornian  are  Erycina  IVhitficldx  INleyer  (Ala.  Bull.,  p.  82,  pi.  i,  fig.  20, 
1886)  and  a  form  which  Cossmann  (Notes  Compl.,  p.  12,  1894)  has  indicated 
as  (a  flatter,  more  equilateral,  and  more  oblong)  variety  Meycri.  From  the 
Jacksonian  Meyer  has  described  E.  Zitteli  (Ber.  Senckenb.  Nat.  Ges.,  1887, 
p.  II,  pi.  2,  fig.  8)  and  a  form  which  he  refers  to  E.  IVhitficldi.  but  which  if 
his  figure  is  reliable  is  more  likely  to  be  a  variety  of  E.  Zitteli  or  even  a  distinct 
species.  Neccroniya  qitadrata  Gabb  (Geol.  St.  Dom.,  p.  247,  1873.  and  Proc. 
Acad.  Nat.  Sci.  Phila.  for  1872,  p.  274,  pi.  10,  figs.  4  a-b,  1873)  is  a  typical 
Erycina,  as  I  have  determined  from  an  examination  of  the  types.  It  is  found 
in  the  Oligocene  of  St.  Domingo  and  Bowden,  Jamaica.  To  these  we  are  now 
enabled  to  add  the  following  species :  f 

Erycina  plicatula  n.  sp. 
Plate  44.  Figcres  7,  12. 

Eocene  of  the  Claiborne  sands  at  Claiborne,  Alabama. 

Shell  compressed,  ovate,  ineciuilateral,  the  anterior  side  longer;  beaks  low. 
pointed,  somewhat  prosocoelous :  surface  near  the  beaks  faintly  concentrically 
striate  or  smooth ;  about  half-way  to  the  margin  from  the  umbo  the  sculpture 
grows  stronger,  consisting  of  fine,  low,  rather  sharp  plications,  not  always 
continuous  nor  in  exact  harmony  with  the  incremental  lines;    anterior  dorsal 


*  Bull.  Mus.  d'llist.  Nat.,  1898,  No.  2.  p.  79. 

t  Several    undescribed   species   are   in   the   collections   of    the    Maryland   Geological 
Survey  from  the  Miocene. 
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margin  depressed  in  front  of  the  beaks,  nearly  straight  for  a  short  distance, 
then  rounding  evenly  to  the  anterior  end ;  base  arcuate,  posterior  end  more 
bluntly  rounded,  with  the  posterior  dorsal  margin  arcuate  and  high  ;  hinge- 
plate  narrow,  channelled,  with  a  short  obscure  anterior  lamella,  whose  "  hook" 
is  represented  by  a  small  pustular  elevation ;  posterior  lamella  long,  arcuate, 
almost  fused  with  the  margin  but  rising  distally  to  a  small  elevation ;  interior 
of  the  valve  smooth  or  with  faint  radial  lines :  adductor  scars  narrow,  long, 
extending  well  down  towards  the  base.     Lon.  9.5,  alt.  7,  diam.  2.2  mm. 

Two  left  valves  of  this  well-marked  species  were  found  in  the  marl.  The 
other  species  described  from  this  horizon  are  much  smaller  and  more  inflated, 
and  the  young  of  E.  plicatula,  judging  by  the  incremental  lines,  had  a  different 
outline  from  either  of  the  others. 


Erycina  undosa  n.  sp. 

Plate  45,  Figure  3. 

Oligocene  of  the  Chipola  beds  at  Alum  Bluff  and  on  the  Chipola  River, 
Calhoun  County,  Florida ;    Burns  and  Dall. 

Shell  small,  compressed,  polished,  Sciiiclc-iorm.  anterior  end  rounded, 
longer ;  posterior  end  shorter  and  more  bluntly  rounded ;  beaks  low  but  rather 
pointed ;  surface  with  equidistant  concentric  impressed  lines  separating  wider, 
fiattish  interspaces ;  hinge  strong,  teeth  normal :  adductor  scars  large,  the 
pallial  impression  wide  and  slightly  irregular.    Lon.  3.5,  alt.  2.8,  diam.  1.5  mm. 

The  shell  varies  somewhat  in  proportional  length  and  some  specimens  may 
reach  4.5  mm. 

Erycina  chipolana  n.  sp. 
Plate  44,  Figure  15;    Plate  45,  Figure  17. 

Oligocene  of  the  Chipola  marls  of  Alum  Bluff  and  the  Chipola  River. 
Calhoun  County,  Florida ;    Burns  and  Dall. 

Shell  small,  compressed,  smooth,  polished,  donaciform ;  posterior  end 
shorter  and  with  more  abrupt  descent  of  the  dorsal  margin ;  beaks  rather  low, 
hinge  strong,  the  distal  portions  of  the  laminae  prominent  with  a  marked 
groove  above  them ;  posterior  adductor  scar  larger  and  lower  down  than  the 
anterior;   basal  margin  arcuate.    Lon.  4.1,  alt.  3.0,  diam.  2  mm. 

The  principal  characteristic  of  this  small  species  is  its  trigonal  shape :  the 
lamins  are  also  more  prominent  than  usual. 
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Erycina  fabulina  n.  sp. 
Plate  45,  Figure  i. 

Upper  Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida ;   BLirns. 

Shell  small,  ovate,  subequilateral.  moderately  convex,  with  low  imibones ; 
surface  polished,  with  numerous  faint  incremental  strire ;  dorsal  margin  and 
base  nearly  equally  arcuate,  ends  rounded,  the  anterior  slightly  longer  and 
higher;  hinge  normal,  the  laminre  rather  long  and  somewhat  recurved;  ad- 
ductor  scars   small,   subequal.     Lon.  5.  alt.  3.6,  diam.  2   mm. 

Erycina  curtidens  n.  s]i. 
Plate  45,  Figures  14,  15. 

Upper  Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida  ;  Burns 
and  E.  A.  Smith. 

Shell  small,  thin,  smooth,  polished,  moderately  convex,  with  low  beaks, 
rounded  ovate  varying  to  suborbicular.  slightly  inequilateral :  hinge  in  the 
right  valve  with  notably  short  and  strong  laminte,  the  dorsal  margin  above 
them  thickened  so  as  almost  to  form  a  second  pair  in  some  cases ;  laminae  of 
the  left  valve  longer  and  narrower;  adductor  scars  small,  subequal,  and  pretty 
high  up.     Lon.  3.66,  alt.  3,  diam.  1.2  mm. 

This  little  species  is  brilliantly  polished  and  the  different  valves  vary  con- 
siderably in  rotundity,  some  being  almost  orbicular. 

Erycina  carolinensis  n.  sp. 

Plate  44,  Figures  3,  22. 

Miocene  of  Duplin  County,  North  Carolina,  at  the  Natural  Well  (fig.  3) 
and  Magnolia,  at  Wilmington,  and  on  the  Cape  Fear  River,  North  Carolina; 
Pliocene  of  the  Waccamaw  River,  South  Carolina  (fig.  22)  ;  and  the  Caloosa- 
hatchie  marls  of  Florida;    Burns,  Stanton,  Johnson,  and  Dall. 

Shell  large  for  the  genus,  inequilateral,  somewhat  compressed,  elongated, 
the  anterior  end  produced,  rounded,  the  posterior  end  shorter,  downwardly 
arcuated;  base  nearly  straight,  slightly  insinuated  near  the  middle,  corre- 
sponding to  a  slight  mesial  constriction  of  the  shell :  anterior  dorsal  margin 
nearly  parallel  with  the  base,  posterior  declining  to  a  rounded  point  at  its 
junction  with  the  base;  beaks  small,  low,  pointed;  surface  with  rather  strong, 
irregular,  concentric  incremental  lines  but  very  little  radial  striation ;  hinge 
normal,  the  lamella  rather  long,  and  the  hook  (or  cardinal)  small;  resiliary 
groove  deep  and  strong,  elongated ;    interior  of  the  valves  smooth  or  faintly 
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radially  striated  towards  the  margins ;  adductor  scars  high  up,  the  anterior 
larger,  the  pallial  line  rather  wide,  somewhat  irregular.  Lon.  13.25,  alt.  7, 
diam.  4  mm. 

This  is  the  largest  and  apparently  the  most  common  species  of  Erycina  in 
the  later  Tertiary  of  the  Carolinas.  On  occasional  specimens  a  little  faint 
radial  striation  may  be  observed  under  the  shelter  of  the  concentric  sculpture, 
but  many  specimens  do  not  show  it,  and  on  none  does  it  appear  to  cover  the 
surface.  From  the  next  species,  which  has  a  somewhat  similar  form,  this  is 
distinguished  by  the  well-developed  lateral  lamelL-e. 

Erycina  I  Pseudopythina?)  americana  n.  sp. 
Pl.-\te  44,  Figures  21,  25. 

Miocene  of  the  Calvert  Cliffs,  Maryland ;   Harris. 

Shell  large,  moderately  convex,  inequilateral,  rounded  at  both  ends,  the 
posterior  side  shorter;  beaks  low,  surface  sculptured  only  with  rather  con- 
spicuous incremental  lines ;  anterior  dorsal  margin  nearly  parallel  with  the 
base,  posterior  dorsal  margin  arcuate ;  hinge-margin  narrow,  feebly  chan- 
nelled, edentulous,  adductor  scars  small,  narrow,  high  uj);  pallial  line  wide  and 
radially  striated.    Lon.  16,  alt.  10.5,  diam.  7  mm. 

A  single  right  valve  was  collected  by  Harris.  The  umbonal  angle  of  the 
anterior  dorsal  margin  is  slightly  defective,  and  it  is  uncertain  whether  the 
species  had  a  subumbonal  tooth  or  not.  The  shell  might  perhaps  be  referred 
to  the  subgenus  Pseudopythina.  but  if  the  lateral  laminnj  are  present  it  would 
be  merely  an  Erycina  with  a  rather  obsolete  hinge  armature. 

Erycina  naarylandica  (lleiin. 
Plate  45,  Ficure  19. 

Miocene  of  Plum  Point  and  three  miles  south  of  Fishing  Creek;  Maryland 
Geological  Survey. 

This  is  a  small,  short  species,  with  a  strongly  develojjcd  hinge. 

Erycina  •  Pseudopythina  1  protracta  n.  sp. 
Pl.\te  45,  Figure  22. 
Pliocene  of  the  Waccamaw  River,  South  Carolina,  Johnson  ;    and  of  the 
Caloosahatchie  marls  of  Florida,  Dall. 

Shell  small,  thin,  almost  soleniforni,  iiKf|uilateral ;  surface  polished  with 
sculpture  only  of  incremental  lines  ;   beaks  incons])icuous ;   anterior  end  longer, 
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the  anterior  dorsal  margin  parallel  with  the  base,  the  anterior  end  evenl}- 
rountied ;  posterior  dorsal  margin  arcuate,  declining,  basal  angle  rounded ; 
hinge  feeble,  the  distal  lamellae  weak  and  low,  the  "  hook"  or  subumbonal 
lamella  obscure,  low,  nearly  parallel  with  the  margin ;  anterior  adductor  scar 
high,  narrow :  posterior  larger,  lower,  both  with  a  few  radial  lines.  Lon.  8.35, 
alt.  4,  diam.  2.2  mm. 

This  is  the  most  elongated  species  among  those  of  our  Tertiary  and  appears 
to  be  rare. 

Ei-ycina  Kurtzii  Dall. 
Pl.\te  25.  Figure  12. 
Scintilla  Kurtzii  Dall.  Trans.  Wagner  Inst.,  iii.,  part  iv.,  p.  920,  pi.  25.  fig.  12.  1898. 

Pliocene  marls  of  the  Caloosahatchie  River,  Florida ;    Dall. 

Shell  small,  thin,  subquadratc,  rather  compressed,  polished,  nearly  equi- 
lateral ;  beak  very  low,  inconspicuous ;  surface  sculptured  with  incremental 
lines  and  fine,  sharp  radial  striae  visible  only  with  magnification ;  hinge  nearly 
obsolete,  the  lamellae  nearly  merged  with  the  dorsal  margin  and  the  "  hook" 
reduced  to  a  minute  angtilar  projection :  ends  almost  equal  in  length  and 
rotundity:  adductor  scars  rather  large,  interior  smooth.  Lon.  8.5,  alt.  5.2, 
diam.  2.2  mm. 

This  species  resembles  E.  aincricaiia,  and  like  it  might  perhaps  be  referred 
to  Pseudopythina.  It  retains  some  faint  traces  of  the  lateral  teeth,  which  the 
typical  Pseudopythina  does  not.  Than  E.  americana  it  is  more  equilateral  and 
differs  from  it  and  the  other  elongate-quadrate  species  in  its  fine  radial  sculp- 
ture, which  led  to  its  reference  in  1898,  after  a  hasty  examination,  to  Scintilla 
instead  of  its  proper  genus  Erycina,  which  became  evident  after  more  careful 
study.  Only  one  right  valve  was  obtained.  It  is  named  in  honor  of  Lieutenant 
J.  D.  Kurtz,  the  associate  of  Stimpson  in  the  investigation  of  the  shells  of  the 
Carolina  coast.  The  Lcpton  Kurtzii  of  the  list  of  Waccamaw  shells  on  page 
210  (part  ii.)  is  the  shell  above  described  under  the  name  of  Erycina  caro- 
linensis,  and  not  the  present  species. 

C.enns  BORNIA  Phi!i|)pi. 

<  Bornia  Philippi,  Moll.  Sicil.,  i.,  p.  13.  1836.     First  species  B.  corbuloidcs  Phil.  (Bivona 

as  Erycina),  op.  cit.,  p.  14,  pi.  i,  fig.  15,  1836. 

<  Kellia  Philippi,  Moll.  Sicil..  ii.,  p.  10,  1844. 

Erycina  (sp.)  Recluz,  Revue  Zool.,  vii.,  pp.  327,  333.  1844. 
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Bontia  Stoliczka,  Cret.  Pel.  India,  p.  266.  1871.  Type  B.  corbuloidcs  Phil.,  Fisch:r, 
Man.  de  Conchyl.,  p.  1026,  fig.  772  (wrongly  named  B.  comphinata,  and  copied  from 
Moll.  Alg.  of  Deshayes,  who  called  it  Erycina  Geoff royi),  1887. 

>  Pythina  Hinds,  Zool.  V'oy.  Sulphur,  ii.,  p.  70,  1844.  ~  Type  P.  Desliaycsiana  Hinds, 
op.  cit.,  pi.  xix.,  figs.  8,  9;    Smith,  Ann.  Mag.  N.  Hist,  for  Sept.,  1891,  p.  227. 

Pythiitia  Deshayes,  An.  s.  Vert,  hassin  de  Paris,  i.,  p.  694,  1858. 

Philippi'.s  genus  was  heterogeneous,  including  species  of  Kellia  and  Lascca, 
and  was  afterwards  regarded  by  him  as  synonymous  with  Kellia,  but  when 
the  incongruous  elements  are  eliminated  there  still  remain  several  species  which 
are  shown  by  their  anatomical  characters  to  be  distinct  from  Kellia  and  for 
which  Stoliczka  and  Fischer  have  revived  Philippi's  name. 

Shell  ovate  or  subtrigonal,  subequilateral,  with  a  more  or  less  flattened 
disk,  the  periostracum  usually  brilliant,  the  surface  smooth  or  divaricately 
more  or  less  plicate  ;  an  obsolete  amphidetic  external  ligament  present,  a  short, 
slightly  posterior,  subumbonal  internal  resilium  without  a  lithodesma,  the 
])allial  line  not  sinuated,  and  the  pallial  area  frequently  punctate  or  radially 
striate;  hinge  with  one  moderately  long  posterior  and  two  shorter  anterior 
laminae  in  the  left  valve,  and  in  the  right  one  anterior  and  one  longer,  some- 
times remote,  posterior  lamina ;  one  or  both  the  anterior  laminae  in  citlier  valve 
may  have  the  aspect  of  cardinals ;    hinge-plate  usually  excavated. 

Owing  to  the  gradations  which  appear  in  the  shells  there  are  hardly  suffi- 
cient conchological  reasons  for  separating  the  group  into  sections,  but  if  this 
be  done  Bontia  must  be  retained  for  the  smooth  and  Pythina  for  the  divaricate 
species. 

After  long  search,  I  finally  obtained  a  specimen  of  Pythina  Deshayesiaiia 
from  the  Bishop  Museum  of  Honcjlulu.  It  differs  from  the  ty]iical  Bornia  by 
having  the  first  anterior  denticle  in  each  valve  strong,  conical,  and  ijrojccling; 
there  are  two  right  and  one  left  posterior  laminae  and  a  small,  short,  elevated 
lamina  in  front  of  the  conical  tooth  in  the  left  valve  only. 

It  is  of  course  possil)le  that  anatomical  differences  may  eventually  be  found 
which  may  definitely  separate  Pythina  and  Bornia,  but  this  remains  to  be  de- 
termined. One  of  the  posterior  laminae  sometimes  becomes  duplex  in  well- 
developed  individuals  of  Bornia;  conchologically  the  flattened  disk  and  shorter, 
more  central  resilium  enable  one  to  separate  the  species  from  the  nearly  related 
but  more  globose  Kellias.  The  reniform  outline  of  many  of  the  species  may 
be  due  to  commensalism.  Ceratobornia  (see  p.  1152)  has  anatomical  pecu- 
liarities. 

Bornia  is  represented  in  the  Chickasawan  or  Lignitic  Eocene  of  the  United 
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States  liy  />'.  priiiia  AUlrich  (  Hull.  I'al.,  ii.,  p.  iSi,  pi.  5,  fiq-s.  3,  3a,  1897)  of 
Wood's  HlutT  and  in  the  Claibornian  hv  B.  Palli  Cossinann  (as  Montacnla, 
Notes  CoinpL,  p.  u,  pi.  i,  figs.  13-14,  1894).  No  species  have  so  far  been 
collected  from  the  Lower  Oligocene,  thongh  they  will  doubtless  he  found  on 
further  exploration  of  the  Chi])ola  beds. 

Bornia  scintillata  11.  sp. 
Plate  49,  Figure  10. 

Eocene  of  the  Claibornian  sands,  Claiborne,  .\labama :    Hums. 

Shell  small,  subtrigonal,  subequilateral,  polished,  finely,  sharjjly  radially 
grooved,  the  grooving  of  the  middle  of  the  disk  finer  and  closer  than  tliat  to- 
wards the  ends  ;  the  beaks  moderately  elevated,  nearly  smooth,  the  larval  shell 
small,  distinct;  hinge  armature  feeble;  the  left  posterior  lamina  small,  feeble, 
short ;  anterit)rly  the  "  hooks"  of  the  two  anterior  laminae  distinct,  simulating 
cardinals,  the  lateral  iiortions  nearly  obsolete ;  the  grooving  of  the  exterior 
faintly  visible  interiLirlv  towards  the  anterior  end  but  not  crenulating  the  basal 
margin ;  muscular  impressions  narrow',  feeble ;  basal  margin  entire.  Lon. 
3.75,  alt.  3.0,  diam.  1.5  mm. 

.\  single  left  valve  of  this  very  distinct  species  was  olitaincd.  From  B. 
prima  Aldrich,  it  differs  by  being  grooved,  not  plicated,  in  the  absence  of  the 
punctuation  which  covers  the  surface  in  B.  prima,  and  in  the  much  more  profuse 
and  finer  scidptnre. 

Bornia  plectopygia  n.  sp. 
Plate  49.  FuiCKE  o. 

Eocene  of  the  Clailiornc  sands,  Claiborne.  Alabama;    r.urns. 

Shell  small,  short,  rounded  ovate,  polished,  smooth  to  the  eye,  e.xcept  for 
incremental  lines  and  about  three  faint  radial  plications  on  the  posterior  basal 
half;  beak  low,  distinct;  hinge  armature  feeble,  the  distal  laminre  obsolete, 
the  hooks  of  the  left  anterior  laminae  perceptible  but  not  prominent :  anterior 
side  short,  rounded,  posterior  side  produced  downward  and  backward,  the 
margin  indented  by  the  radial  furrows,  elsewhere  entire;  scars  obscure.  Lon. 
4.5,  alt.  4.0,  diam.  2.0  mm. 

A  single  left  valve  of  this  species  was  collected  which  though  somewhat 
imperfect  cannot  be  confounded  with  either  of  the  other  species  from  this 
horizon.  There  is  a  faint  microscopic  radial  striation  on  the  surface,  a  sulcus 
for  the  ligament,  and  a  faint  excavation  for  the  resilium. 


TRANSACTIONS  OF   WAGNER 
1 1  50 

•^  TERTIARY  FAUNA  OF    FLORIDA 


Bornia  dodona  n.  sjx 
Plate  45,  Figure  16. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  l'"lori(la  ;    P.urns. 

Shell  small,  thin,  compressed,  subtrigonal,  snioi)th,  briUiantly  polished ; 
anterior  end  slightly  shorter,  wider,  and  more  rounded,  posterior  end  longer 
and  more  pointed  ;  beaks  low,  the  prodissoconch  distinguishable,  dorsal  margins 
sloping,  basal  nearly  straight;  right  valve  with  two  lamellje  bearing  knob-like 
teeth  on  the  umbonal  end  in  front  of  the  beak,  a  subumbonal  obliquely  directed 
resiliary  scar,  and  a  posterior  lamella,  separated  by  a  groove  from  the  dorsal 
margin ;  left  valve  with  two  short  divaricating  lamellae  under  the  beak  and  a 
feeble  rather  distant  posterior  lamella;  adductor  scars  small,  rather  high  up. 
interior  of  the  valves  faintly,  radially  striated.  Lon.  5.25.  alt.  3.7,  diam.  1.75 
mm. 

Resembles  B.  iiiactroidcs  Conrad,  but  ajipears  to  be  uniformly  of  a  very 
much  smaller  size. 

Bornia  floridana  n.  sp. 
Plate  45,  Figure  2. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida ;    Burns. 

Shell  thin,  compressed,  smooth,  or  with  faint  incremental  lines,  brilliantly 
polished,  the  prodissoconch  obvious;  teeth  short,  the  anterior  left  lamella 
most  prominent,  the  posterior  lamella  feeble;  hinge  normal,  form  as  figured. 
Alt.  5,  lon.  6.6,  diam.  1.75  mm. 

This  species  is  more  compressed,  less  trigonal,  and  more  elevated  in  pro- 
portion than  B.  dodona,  as  the  figure  shows.  The  proportional  elevation  seems 
to  increase  with  age.     All  the  valves  obtained  were  more  or  less  imperfect. 

Bornia  mactroides  Conrad. 
Lel>ton  mactroides  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  vii.,  p.  151.  iS.M;    Fos.  Medial 

Tert.,  p.  19,  pi.  10,  fig.  5.  1838. 
Erycina  mactroides  Orbigny,  Prodr.  Pal.,  iii.,  p.  115.  No.  2153. 
Kellia  mactroides  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i.,  p.  310,  1843. 

Miocene  of  Maryland,  near  Easton,  at  I'.arker's  landing,  Choptank  River. 
Dover  Bridge,  Governor's  Run,  and  Teachblossom  Creek;  I'.urns,  Harris,  an<l 
Maryland  Geological  Survey. 

This  species  differs  from  the  next  in  its  more  triangular  form,  pointed  ends 
mesially  compressed  disk,  and  more  cuneate  vertical  section,  the  shell  being 
quite  inflated  dorsally  and  com])rcssed  towards  the  l)ase. 
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Bornia  triangula  ii.  sp.  ? 
Kellia  triangula  H.  C.  Lea,  MSS.,  in  Coll.  Acad.  Nat.  Sci.  Phila.  (Petersburg,  Va. ). 

Miocene  of  the  coastal  plain ;  three  miles  west  of  Ccntreville,  Maryland ; 
York  River  and  Petcrshuri;-.  X'irsjinia ;  Dnplin  County,  North  Carolina;  at  the 
Natural  Well  and  Magnolia;  and  at  Darlington,  South  Carolina;  Pliocene  of 
the  Caloosahatchie  and  Shell  Creek,  Florida. 

This  is  the  most  common  fossil  species  of  our  Tertiary.  It  occurs  quite 
plentifully  sometimes,  and  is  readily  distinguished  from  B.  mactroides,  as  a 
rule,  by  its  shorter,  more  triangular,  and  less  flexuous  shell  and  the  other 
features  menti(_)ned  imder  B.  mactroides.  The  outline  is  (|uilc  imiform  as  a 
whole,  and  the  shell  almost  always  easily  separated  from  />.  iiuiclroidcs,  for 
which  reason  I  have  retained  Lea's  unpublished  name,  though  I  do  not  feel 
wholly  confident  that  both  these  forms  may  not  eventually  prove  to  be  extremes 
of  a  single  species. 

Bornia  rota  n.  s]). 
Plate  45,  Figure  ii. 

Miocene  of  the  Natural  Well,  Duplin  County,  North  Carolina;    Burns. 

Shell  small,  subrotuntl,  compressed,  brilliantly  polished;  beaks  small  and 
low  but  conspicuous,  valves  nearly  equilateral,  the  posterior  side  rounded,  the 
anterior  slightly  more  pointed  and  produced ;  hinge  normal,  the  teeth  very 
sinall  and  the  posterior  lamella  nearly  obsolete ;  scar  of  the  resilium  elongate ; 
adductor  scars  ovate,  the  pallial  line  nearly  as  wide  as  the  scars  where  it  joins 
them  but  narrower  below;  margin  simple,  entire.  Lon.  4.2,  alt.  3.0,  diam. 
1.6  mm. 

This  species  is  exceptionally  small  and  rounded  in  its  outline. 

Bornia  lioica  1  )all. 
Plate  25.  Figure  6. 
Bornia  lioica  Dall,  Trans.  Wagner  Inst.,  ill.,  part  iv..  p.  920,  pi.  25.  fig.  6,  1898. 

Pliocene  marl  of  the  Caloosahatchie  River,  Florida;   Dall. 

Shell  thin,  smooth,  compressed,  rounded-quadrate,  brilliantly  polished; 
nearly  equilateral,  the  posterior  portion  higher,  more  rounded,  and  longer,  the 
anterior  shorter  and  less  broad ;  beaks  low,  small,  and  almost  pointed ;  dorsal 
margins  arcuate,  the  anterior  more  rapidly  descending,  the  basal  margin  nearly 
straight,  but  towards  its  posterior  end  showing  four  or  five  subequal.  small 
radial  plications  which  extend  but  a  little  way  inward  over  the  disk;    hinge 
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narrow,  teeth  normal,  very  small ;    interior  feebly  radially  striate.     Lon.  9.5, 
alt.  6,  (Ham.  2.5  mm. 

A  single  valve  of  this  beautiful  species  was  obtained  in  the  marl. 


Bornia  Mazyckii  Dall. 
Pl.-\te  2$,  Figure  8. 
Bornia  Mazyckii  Dall,  Trans.  Wagner  Inst.,  iii.,  part  iv.,  p.  920,  pi.  25,  fig.  8,  i8g8. 

Pliocene  marls  of  the  Caloosahatchie  River,  Florida ;    Dall. 

Shell  ovate,  compressed,  subequilateral.  faintly  concentrically  striated,  bril- 
liantly polished ;  beaks  low,  small,  the  prodissoconch  obvious ;  hinge  narrow, 
with,  in  the  left  valve,  a  long,  narrow  posterior  lamella,  mostly  low  and  feeble, 
with  a  small  triangular  elevated  part  distally,  below  this  a  short  resiliary  scar 
near  the  umbo,  and  anteriorly  two  small,  short  lamella,  one  directly  under  the 
umbo,  the  other  larger,  longer,  and  more  obli(iue  and  the  hinge-plate  in  front 
of  it  flattish ;  in  the  right  valve  the  teeth  are  similar  with  the  hinge-plate 
grooved  above  them :  posterior  part  of  the  shell  slightly  longer,  interior  faintly 
radially  striated,  margins  entire.  Lon.  11.5,  alt.  8.7,  diani.  3.8  mm.;  a  larger 
fragment  was  originally  about  13  mm.  long. 

This  species  appears  to  be  rare.  Its  outline  is  not  unlike  that  of  "  Monta- 
cuta"  Bo7i'iiiani  Holmes  (Post-PL  Fos.  S.  Car.,  p.  30),  but  that  shell  is  de- 
scribed and  figured  as  having  the  hinge  of  Rochcfortia.  The  horizon  to  which 
M.  Bozvmani  belongs  is  not  mentioned  by  Holmes.  The  present  species  is 
named  in  honor  of  Mr.  W.  G.  Mazyck,  of  Charleston,  South  Carolina. 

" Lepton"  longipcs  Stimpson  (Proc.  Boston  Soc.  Nat.  Hist.,  v.,  p.  iii,  Feb., 
1855),  from  South  Carolina,  is  a  Bornia  so  far  as  the  shell  is  concerned,  but 
the  soft  parts  exhibit  characters  intt-rnu-diate  between  those  of  Bornia  and 
Lepton.  The  mantle  has  not  the  hodd-like  iirolongalion  anteriorly  which 
is  found  in  B.  corhuloides,  though  it  cxtcmls  beyond  the  borders  of  the  shell. 
There  are  two  long  anterior  cirrhi  and  one  posterior,  dorsally  situated,  in 
Stimpson's  shell ;  the  foot  is  very  extensile  and  the  posterior  portion  has  a 
cylindrical  extension,  distally  pointed,  from  the  apex  of  which  a  byssal  secre- 
tion may  be  ejected.  For  these  reasons  I  have  proposed  the  sectional  name 
of  Ceratobornia  for  this  and  other  si)ecies  which  may  eventually  prove  to  have 
a  similar  organization.* 

*  Proc.  U.  S.  Nat.  Mus.,  xxi.,  No.  1177,  p.  88y,  pi.  88,  figs.  10,  11,  13.  1899. 
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Genus  KELLIA  Turton. 
Kcllia  Turlon.  Dithyra   Brit.,  p.  56,   1822.     Sole  ex.  K.  suborbicuhiris  Mtg.    (.sp.),  p.  57, 

pi.   II.  figs.  5-6. 
Tclliniya.  Sect.  I..  Brown,  111.  Rec.  Conch.  Gt.  Brit.,  pi.   14,  figs.   12-13,   1827;    2cl  ed.,  p. 

106.  pi.  42.  figs.    12-13.   1^44;    sole  species    (under  several   names)    T.  suborbicidaris 

Mtg. 
TeUimya  I..  Brown.  Zool.  Tc.xtl).,  p.  460.   1833:    ex.  cited   T.  suborbicidaris   Mlg.    (sp.), 

pi.  90,  fig.   14. 
Chironia   Deshayes.   Revue   Zool..   p.   356.    1839;     Mag.   de   Zool.,   pi.    11.    1840.     Type   C. 

Laferousii  Desh. 
Oronthca  Leach,  Moll.  Gt.  Brit.,  p.  274,  1852. 
Goodallio[>sis  R.  and  M-C,  Journ.  de  Conchyl.,  xi.,  p.   195,   1863.     Type  G.   Orbignyi  R. 

and  M-C..  loc.  cit..  p.   195.  pi.  8,  fig.  3:  =  Erycina  tcr)iiina!is  Desh..  An.  s.  Vert.  has. 

Paris,  i..  p.  713,  pi.  50.  figs.  38-41,  i860:    Cossniann.  Cat.  111.,  ii..  p.  80.  pi.  5,  figs.   12, 

13,    1887. 
Zo'e  Monterosato,   Giorn.    Sci.   Nat.    Econ.    Palermo,   .xiii..   p.   6g,    1878    (not   of    Philippi. 

Crust.,  1840).    Type  Lasmi  l>ujiiila  S.  Wood. 
TDivarikeUia  Cossniann,  Cat.  Illus.,  p.  71,   1887.     Type  Kcllia   nitida   Caillat,  Desh.,  An. 

s.  Vert.  has.  Paris,  p.  705.  pi.  50,  figs.  5-7,  1868. 
Kcllya  Fischer.  Man.  Conch.,  p.  1025,  1887. 

There  is  no  question  about  the  type  of  the  genus  Kcllia,  whicli  some  years 
later  served  also  as  the  type  of  the  genus  TeUimya  Brown  and  Oronthca  of 
Leach.  Chironia  Deshayes  is  based  on  a  large  Californian  species  of  Kcllia 
in  which  the  hinge  is  better  developed  than  usual  in  the  genus,  having  in  its 
best  estate  two  short,  so-called  cardinals  in  each  valve,  one  left  and  two  right 
posterior  lainin;e.  Poorly  developed  specimens  of  this  species  have  a  hinge 
exactly  like  the  average  Kcllia  suborbicularis,  while  the  latter  in  exceptionally 
well-developed  specimens  shows  traces  of  the  extra  laminae  referred  to.  As 
in  so  many  others,  the  shells  of  this  genus  show  a  diminished  development  of 
the  hinge  correlated  with  reduced  size  and  greater  depth  of  habitat.  Some  of 
the  minute  abyssal  species  retain  only  one  small  tooth  in  each  valve.  The 
genus  Goodalliopsis  of  de  Raincourt  and  Munier-Chalmas  has  the  same  dental 
formula  as  Kcllia,  of  which  it  appears  to  be  merely  a  small  compressed  species. 
The  gills  of  Kcllia  are  normal ;  that  is,  they  have  both  direct  and  reflected 
inner  and  outer  lamina;.  The  viscera  are  contained  within  the  body  mass. 
The  group  may  be  divided  as  follows : 

Section  Kcllia  Turton  s.  s.    Type  A',  suborbicularis  Mtg. 
Shell   rounded   and   inflated,   concentrically   striated  or   smooth;    with   an 
obsolete  amphidetic  external   ligament  and  a   large,   strong  internal   resiliuni 
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without  a  litliodesma:  in  its  fullest  development  with  two  anterior  and  two 
posterior  teeth  in  each  valve,  of  which  the  anterior  ones  are  shorter  and 
usually  regarded  as  "  cardinals,"  which  may  be  concrescent  at  their  umbonal 
ends,  forming  a  A-shaped  tooth,  or  may  be  free  and  pustular;  the  interior 
face  of  the  valves  commonly  shows  radial  striation  and  the  valves  are  fre- 
quently distorted  through  the  effect  of  the  nestling  habit.  The  species  retain 
the  young  between  the  valves  until  pretty  well  grown,  and  these  young  are 
much  more  compressed  than  the  adult  shells.  In  many  species  the  dental 
formula  is  not  fully  represented  by  developed  teeth. 

Section  Mancikellia  Dall,  1899  {Zo'e  Monterosato,  non  Philippi).  Type 
K.  pninila  S.  Wood. 
Shell  minute,  rounded;  hinge  with  a  minute  right  cardinal  in  line  with  a 
more  distant  anterior  lamina,  right  posterior  lamina  distant,  feeble ;  a  feeble 
or  obsolete  anterior  and  posterior  lamina  in  the  left  valve.  The  posterior 
laminae  are  sometimes  wholly  absent.  ( See  my  recent  "  Synopsis  North 
American  Leptonacea."  ) 

Section  Kelliola  Dall,  1899.     Type  Kcllia  syiiiinctros  Jeffreys. 
Shell  minute,  oblong,  turgid,  posterior  end  short :    with  a  strong  internal 
resilium  behind  the  beaks  and  a  single  relatively  stout  anterior  tooth  in  each 
valve,  that  of  the  right  valve  stouter. 

Section  Dwarikcllia  Cossmann.     Type  K.  nitida  Caillat. 

Shell  oblique,  rounded ;  hinge-plate  excavated,  the  edge  inflected  to  serve 
as  laminae ;  the  cardinals  obsolete  or  absent ;  the  interior  of  the  valves  with 
elevated  radial  lira:  which  hardly  affect  the  smoothness  of  the  outer  surface. 

Aiiomalokellia  Cossmann  seems  to  us  better  placed  as  a  section  of  Eryciiia, 
and  Plaitikellia  is  more  closely  related  to  Lcpton.  Kclliopsis  X'crrill  and  Piush 
is  synonymous  with  Aligena  Lea. 

Kellla  sp.  inckt. 

Miocene  of  Barker's  Landing,  Choptank  River,  Maryland;    Harris. 

Shell  oblong,  moderately  convex,  equilateral,  externally  smooth  or  with 
feeble  concentric  sculpture ;  beaks  low  and  inconspicuous ;  dorsal  margins 
sloping,  ends  rounded,  base  arcuate.    Lon.  9.5,  alt.  7.5,  diam.  4  inm. 

A  single  left  valve  of  a  species  singularly  resembling  KelUa  Lapcrousn 
Desh.  of  the  Pacific  fauna  was  collected  as  above  indicated.  Unfortunately, 
the  hinge  was  incrusted  and  worn,  so  that  the  generic  characters  cannot  be 
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iletcrniiiicil  in  a  satisfactory  manner.     It  is  noted  here  in  order  that  the  genus 
may  be  detected  if  present  in  these  beds. 

All  the  species  of  Kellia  reported  in  the  literature  from  the  Tertiary  of  the 
eastern  United  States  belong  to  other  genera,  chiefly  Bornia  and  Aligcna.  under 
which  they  will  be  found  referred  to.  Kellia  Lapcronsii  Deshayes  is  not  un- 
common in  the  Pleistocene  of  the  I'acific  coast,  but  does  not  seem  to  have  been 
reported  from  the  older  formations.  It  is  extremely  variable  in  form.  Bornia 
luticola  Val.  (Voy.  Venus,  pi.  24,  figs,  ja-b,  1846)  is  identical  with  it,  but 
Ungulina  luticola  \'al.  (0/).  cit.,  pi.  24,  fig.  5)  is  a  worn  specimen  of  Pctricola 
carditoidcs  Conrad. 

Kellia  suborbicularis  Montagu. 
Mya  suborbicularis  Montagu.  Test.  Brit.,  pp.  39,  564,  pi.  26,  fig.  6,  1804. 
Kellia  suborbicularis  Turton,  Dithyra  Brit.,  p.  57,  pi.  n.  figs.  5,  6,  1822. 
fLepton  fabagella  Conrad.  Am.  Mar.  Conch.,  ii..  p.  53.  pi.   II.  fig.  3.  1831;    Tryon.  Mar. 

Conch.,  p.  173,  pi.  T,i.  figs.  44-'-44.  1873- 
TKellia  fabagella  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  i..  p.  310,  1843. 
fMontacuta  Gouldii  Thomson,  Am.  Journ.  Conch.,  iii.,  p.  33,  pi.  i.  fig.  15,  1867;    Tryon, 

Mar.  Conch.,  p.  172,  pi.  32,'  fig-  44i,  1873. 

Pleistocene  of  California,  at  San  Diego  and  San  Pedro  Hill;  Hemphill. 
Recent  on  the  European  shores  south  to  Madeira,  on  the  coast  of  southern 
New  England,  and  in  California. 

An  examination  of  Thomson's  types  in  the  Academy  of  Natural  Sciences 
shows  that  they  belong  to  the  genus  Kellia  and  are  identical  with  the  shell 
identified  by  \'errill  and  others  with  Kellia  suborbicularis  from  New  Eng- 
land. The  Lcpton  fabagella  of  Conrad,  afterwards  referred  by  him  to  Kellia, 
is  probably  the  same  species,  having  been  obtaineil  in  Narragansett  Bay  only 
a  short  distance  from  Thomson's  locality,  while  the  figures  are  very  similar. 
Conrad's  type  is  lost,  and  absolute  certainty  about  the  species  is,  therefore, 
unattainable.  I  have  not  thought  it  worth  while  to  give  the  long  list  of  Euro- 
pean synonyms.  It  is  noticeable  that  the  specimens  so  far  obtained  on  the 
New  England  coast,  while  externally  very  similar  to  the  European  shell,  are 
more  delicate  and  decidedly  smaller  than  the  average  of  the  latter.  No  speci- 
mens like  the  average  adult  British  suborbicularis  have  ever  been  obtained 
on  the  New  England  coast.  The  hinge  armature  is  more  slender,  the  resilium 
weaker  but  proportionately  longer  and  decidedly  more  calcareous  than  in  the 
British  shell.  It  is  probably  most  prudent  therefore  for  the  present  to  treat 
the  New  England  shell  as  a  variety,  for  which  Thomson's  name  may  be  re- 
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tained  in  a  varietal  sense.    The  Californian  specimens  are  more  like  those  from 
Britain,  though  often  difficult  to  discriminate  from  the  young  of  K.  Laperousii. 

Genus  THECODONTA  A.  Adams. 
Thecodonta  A.  Adams,  Ann.  ]\Iag.  Nat.  Hist.,  xiii.,  p.  308,   1864.     Type  T.  Sicboldii  A. 
Adams,  op.  cit.,  Japan. 

Shell  oval,  very  inequilateral,  the  beak  nearly  terminal  in  front,  hinge  with 
an  arcuate  short  left  anterior  lamella,  behind  which  is  a  triangular  shelf  for  the 
resilium,  the  posterior  lamella  long,  narrow,  separated  from  the  dorsal  margin 
by  a  narrow  groove,  the  distal  portion  slightly  elevated,  then  depressed,  and 
rising  beyond  the  depression  in  a  second  elevation  corresponding  to  a  posterior 
lateral;  pallial  area  faintly  radiated,  basal  margin  entire;  right  valve  un- 
known. 

The  long  side  in  this  group  is  posterior,  while  in  Rochcfortia  it  is  anterior 
and  in  this  group  the  posterior  and  anterior  teeth  are  very  unequal  in  length. 
I  am  indebted  to  Air.  Edgar  A.  Smith  of  the  British  Museum  for  a  careful 
drawing  of  the  hinge  of  the  type  specimen. 

?Subgenus  Serridcns  Dall.     (Pristiphora  Cpr.,  1866;   not  Blanchard,  1835.) 

Shell  like  Thecodonta,  but  the  resilium  planted  on  the  inner  surface  of  the 
valve,  not  on  a  shelf,  the  posterior  lamella  simple  and  the  teeth  proximally 
finely  cross-striated.  Type  Pristiphora  oblonga  Cpr.,  Proc.  Cal.  Acad.  Sci., 
iii.,  p.  210,  1866.     San  Pedro,  California. 

In  1864  (Suppl.  Rep.  Br.  Assoc,  for  1863,  pp.  61  r,  643)  Carpenter  used  the 
name  Pristes  for  an  undescribed  species  of  shell  allied  to  Rochefortia,  but  wlu-n 
he  came  to  describe  it,  regarding  Pristes  as  preoccupied  (Latham,  1794),  he 
proposed  the  name  Pristiphora  (Proc.  Cal.  Acad.  Sci.,  iii.,  p.  210,  1866,  sole 
example  P.  oblonga  C])r..  loc.  cit.:  not  Pristiphora  Blanchard,  Ilymcnoptcra, 
1835),  which  was  also  unavailable. 
PSubgenus  Dicranodesuni  Dall. 

Shell  rounded-trigonal,  in  general  like  .Serridcns,  but  with  the  anterior 
tooth  elevated  and  conical,  the  hingc-i)late  e.Kcavated,  the  posterior  lamella 
smooth,  stout,  and  elevated  in  the  left;  thin,  high,  and  marginal  below  a  wide 
groove  in  the  right  valve;  muscular  impressions  rounded,  small,  dorsally 
situated ;  pallial  area  smooth,  basal  margins  entire.  Type  D.  calvertensis 
Glenn.     Miocene  of  Maryland. 

I  am  in  some  doubt  as  to  whether  this  form  and  Serridcns  are  to  be  re- 
ferred to  Thecodonta  as  subgenera,  or  should  form  a  group  apart.    Tlic  chief 
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difference  lies  in  the  spoon-shaped  process  for  the  resiliuni  in  the  latter,  while 
in  the  former  two  the  resiliuni  is  directly  applied  to  the  valve. 

Thecodonta?  (Dicranodesma)  calvertensis  (IIlhii. 
Pl.\te  45,  Figures  23,  24. 
Miocene  of  Maryland  at  Plum  Point ;    Maryland  Geological  Survey. 
This  is  a  peculiarly  solid  little  shell,  convex,  polished,  and  unusually  tri- 
gonal, with  a  particularly  solid  hinge,  conical  anterior,  and  stout  lamelliform 
posterior  teeth,  and  small  adductor  scars.     It  measures  4.6  mm.  in  length,  3.5 
in  height,  and  about  3  in  diameter.     It  was  obtained  by  Mr.  L.  C.  Glenn  of 
the  Survey,   who  will   fully   describe  it  in  a   forthcoming  publication  of  the 
Maryland  Survey. 

Genus  ROCHEFORTIA  Wlain. 
Moiitacutn  (sp.)  Turton.  Dithyra  Brit.,  p.  60,  1822  (M.  bidcntata  Mtg.). 
Anatina   (sp.)   Brown,  HI.  Conch.  Gt.  Brit.,  ist  ed.,  1827.     A.  bidcntata   (Mtg.  sp.)   Brown, 

op.  cit.,  pi.  II,  figs.  8,  9. 
Tellimya,  Sect.  ii.  (sp.).  Brown,  III.  Conch.  Gt.  Brit.,  2d  ed.,  p.  107,  1844. 
Rochcfortia  Velain,  Comptes  rendus,  July  24,  1876;   Fauna  St.  Paul  et  Amst..  p.  133.  1877. 

Type  R.  australis  Velain.  op.  cit.,  p.  133.  pi.  v.,  figs.  9-1 1   (bad)  :    Bernard.  Bull.  Mus. 

d'Hist.  Nat.,  1898,  p.  82,  fig.  4- 
Tellimya  H.  and  .\.  Adams,  Gen.   Rec.   Moll,   ii.,  p.  478,   1857,  type   T.   bidcntata   Mtg.; 

not  of  Brown,  1827. 
,;   Sphcnalia  S.  Wood.  Suppl.  Crag  Moll.,  iii.,  p.  126,  1874.     Type  S.  donacina  S.  Wood. 

loc.  cit..  Jeffreys.  P.  Z.  S.,  1881.  p.  698:    Ffscher,  Man.  Conch.,  p.  1027,  1887. 
Mysclla  Angas,  P.  Z.  S..  1877,  p.  176.     Type  .1/.  anomala  .\ngas,  op.  cit.,  pi.  xxvi..  fig.  22 

(very  had)  :    Dall.  Proc.  U.  S.  Nat.  Mus..  xxi..  pp.  876.  890.  June,  1899. 

The  name  Tellimya.  as  of  Brown,  has  had  a  considerable  currency,  owing 
to  .Adams's  use  of  it  with  T.  bidcntata  as  the  type.  I'.ut  T.  bidcntata  was  not 
included  among  the  original  Tellimyas  of  1827.  It  was  referred  to  Anatina 
by  Brown  in  the  publication  in  which  he  first  proposed  the  genus  Tellimya,  and 
consequently  cannot  be  used  as  a  type  for  that  genus. 

The  original  Tellimya  was  divided  into  two  *  sections  by  its  author,  contain- 


*  By  a  very  natural  mistake  Miss  Bush  (Science,  N.  S.,  x.,  p.  250)  has  stated  that 
Brown  (in  1844)  divided  his  genus  Tellimya  into  three  sections.  The  supposed  third 
section  (  Brown,  p.  107)  is  really  a  section  of  the  family  Mactracea  and  not  of  the  genus 
Tellimya:  and  the  confusion  arises  from  the  fact  that  Brown  subdivides  not  only  the 
genus  but  the  family  into  groups  which  he  calls  sections,  which  are  printed  in  the  same 
type  and  have  their  Roman  numerals  frequently  incorrect. 

14 
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ing  respectively  short  orbicular  species  and  elongate  species,  and  in  1833,  and 
subsequently,  Brown  cited  Kellia  stihorbiculciris  as  an  example  of  the  former, 
making  this  section  an  exact  .synonym  of  Kellia,  as  all  Brown's  orbicular 
Tellimyas  were  varieties  of  this  species.  All  the  original  species  of  the  second 
section  are  referable  to  the  prior  genus  Montacitta,  the  first  one  of  the  list 
being  M.  ferruginosa.  T.  bidentata  was  not  included  with  them  until  1844, 
so  that  the  name  Tellimya  must  be  dropped  absolutely  into  synonymy. 

The  next  name  which  might  be  applied  to  this  group  is  Spheiialia  S.  Wood, 
which  was  given  to  a  very  peculiar  little  Pliocene  and  recent  shell  which  may 
prove  to  be  possessed  of  generic  rank  when  the  soft  parts  come  to  be  known. 

Jeffreys,  however,  was  in  error  in  supposing  that  there  is  no  internal 
resilium.  It  is  present  as  in  Rochcfortia,  and  I  am  unable  to  make  out  on  his 
unique  recent  specimens  any  evidence  of  an  external  ligament.  In  the  uncer- 
tainty as  to  anatomical  characters  and  in  view  of  the  peculiarity  of  the  shell 
it  seems  best  not  to  extend  the  scope  of  Spheiialia  so  as  to  make  it  cover  species 
like  T.  bidentata. 

In  1877  Angas  described  and  figured  badly  two  small  Australian  shells 
which  he  called  Mysella.  The  types  were  presented  to  the  British  Museum 
and  reported  on  by  Mr.  Edgar  A.  Smith  (Ann.  Mag.  Nat.  Hist,  for  Sept., 
1 89 1,  p.  235),  who  found  no  characters  differentiating  them  from  the  group 
then  called  Tellimya  as  represented  by  T.  bidentata.  1  owe  to  the  ever-ready 
courtesy  of  Mr.  Smith  a  careful  drawing  of  the  hinge  of  Angas"s  type  Mysella 
anoiuala.  and  entirely  agree  with  his  determination  of  its  generic  relations. 
I  have  also  been  able  to  study  specimens  of  Angas's  second  species,  .1/.  donaei- 
foniiis,  which  possesses  the  same  type  of  hinge.  .As  I  have  already  shown, 
the  name  Tellimya  not  being  available,  Mysella  might  be  used  for  tlie  grou]), 
and  in  my  synopsis  of  the  recent  and  Tertiary  Leptonacea  of  North  America 
and  the  West  Indies,  above  cited,  I  adopted  it.  There  is,  however,  a  name 
still  prior  to  Mysella.  but  which  from  the  figures  and  descriptions  given  by  its 
author  seemed  to  differ  too  much  to  be  safely  united  with  it  in  the  absence 
of  specimens.  This  is  Roehefortia  Velain  (1876).  Since  the  publication  of 
my  synopsis  I  have  received  a  copy  of  a  paper  by  the  late  F.  Bernard  on  the 
lamellibranchs  of  St.  Paul  Island,  in  which  he  gives  excellent  figures  of  Roehe- 
fortia from  the  type  specimens.  He  points  out  that  it  is  identical  with  the 
so-called  Tellimya*  a  conclusion  which  I  heartily  accept. 


'  Identified  in   Bernard's  paper  as  Moiilacuta  ludcnUita. 
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W'c  theret\)re  arrive  at  the  conclusion  ilial  the  natnc  Roclicforlia  must  be 
adopted  for  the  genus,  which  may  be  characterized  as  follows : 

Shell  small,  ovate  or  rounded-quadrate,  anterior  end  longer ;  hinge  with 
a  short  internal  suhuinhonal  resiliuni  and  traces  of  an  aniphidetic,  obsolete, 
external  ligament ;  on  either  side  of  the  resiliuni  the  cardinal  margin  bears  a 
simple  oblique  lamina,  the  pair  ilivaricating  fmm  the  umbo  and  without  any 
hook  at  the  proximal  ends ;  they  are  separated  usually  in  one  valve  from  the 
dorsal  margin  by  a  groove  parallel  to  it,  and  above  this  groove  the  margin  in 
some  cases  is  thickened  so  as  to  form  another  lamina :  the  single  laminje  of 
the  opposite  valve,  sometimes  represented  only  by  inllected  and  bevelled  ex- 
tensions of  the  valve  margin,  are  received  into  the  grooves  above  the  lamin.x 
of  the  first-mentioned  valve,  are  often  longer  than  the  latter  and  thenrsclves 
of  unequal  length :  the  double  short  lamina;,  when  both  are  present,  arc  usually 
in  the  left  valve,  and  the  right  anterior  lamina  is  longer  than  the  right  posterior 
one.  From  Bernard's  researches  into  the  development  of  the  hinge  it  is  evident 
that  these  Iamin;e  represent  the  seccjndary  lamina"  of  such  forms  as  the  Vcne- 
ridcc  before  the  latter  break  up  into  cardinal  and  lateral  teeth  properly  so 
called ;  but  in  rare  instances  the  laminje  of  the  present  group  begin  to  show 
signs  of  a  tendency  to  separate,  so  that  the  distal  portions  are  more  elevated 
than  the  medial  part  and  the  former  might  be  taken  for  laterals  and  the  proximal 
ends  for  obscure  cardinals,  which  in  a  genetic  sense  they  really  are.  The 
ventral  portion  of  the  resiliuni  carries  a  calcareous  coating  which  in  well- 
developed  specimens  is  distinguishable  as  a  lithodesma  or  "  ossicle."  Type 
A',  aiistralis  \"elain. 

Subgenus  Rochcfortia  s.  s. 

Shell  ovate  or  rounded^trigonal,  periostracum  adherent,  usually  polished ; 
individuals  free  or  domiciliary  in  the  burrows  of  crustaceans. 

PSubgenus  Pythinclla  Dall. 

Shell  transverse,  with  a  basal  insinuation:  periostracum  rude,  individuals 
commensal  with  and  (?)  attached  by  a  byssus  to  the  bodies  of  crustacea ; 
hinge  as  in  Rochcfortia.  Type  Moutaciita  ciincata  \'errill  and  Hush:  North 
Carolina. 

This  subdivision  corresponds,  in  the  line  of  Rochcfortia,  to  Pscudopythma 
in  the  line  of  Erycina,  Pythina  in  the  line  of  Bornia,  and  Hindsiclla  in  the 
line  of  SportcUa. 
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PSubgeniis  S/'heiuilia  S.  \\'oo(l. 

Shell  minute,  sulxjuadrale,  with  tlie  unibones  nearly  terminal,  hintje  dis- 
proportionately small,  with  two  very  small  and  short  lamella;  in  the  left  valve, 
a  minute  resilium  between  them  (probably  without  a  lithodesma),  and  in  the 
right  valve  two  minute  inflected  projections  of  the  cardinal  margin  taking  the 
place  of  lamellre.     Type  S.  donacina  S.  Wood.     Pliocene  and  recent. 

Rochefortia  Stantoni  n.  sp. 
Plate  43.  Figure  11. 

Miocene  of  the  Natural  Well  in  Duplin  County,  North  Carolina,  Burns ; 
Wilmington,  North  Carolina,  T.  W.  Stanton. 

Shell  minute,  convex,  elongate-ovate,  quite  inequilateral,  the  anterior  end 
much  longer ;  surface  with  faint  incremental  lines,  polished ;  dorsal  margin 
arcuate  in  front,  descending  behind  the  umbo ;  ends  rounded,  an  oblique  nearly 
straight  bit  of  margin  intervenes  between  the  posterior  rounded  end  and  the 
arcuate  base,  as  if  a  little  of  the  edge  had  been  shaved  off;  beaks  low,  hinge 
with  small  lamellar  teeth  the  anterior  nearly  twice  as  long  as  the  posterior, 
resiliary  notch  small ;  adductor  scars  high,  rather  large,  and  distinct ;  margin 
simple,  entire.    Lon.  3.6,  alt.  2.4,  diam.  1.5  nmi. 

This  curious  little  species  recalls  R.  Vcrrillii  Dall  {M.  tumidula  Vcrrill  and 
Bush,  Proc.  U.  S.  Nat.  Mus.,  xx.,  p.  781,  pi.  94,  figs.  1-2,  1898:  not  of  Jef- 
freys, Brit.  Conch.,  v.,  p.  177,  pi.  lOO,  fig.  5,  1869),  but  is  a  much  more  solid 
shell,  more  cylindrical,  and  less  tumid  near  the  beaks. 

These  small  shells  are  very  puzzling,  as  their  range  of  variation  is  for  the 
most  part  unknown,  and  they  require  a  good  light  and  strong  magnification  to 
bring  out  their  characters. 

Rochefortia  Stimpsoni  n.  sp. 
Plate  45,  Figure  5. 

Miocene  of  the  Natural  Well  and  Magnolia,  Duplin  County,  North  Carolina  ; 
Burns. 

Shell  small,  somewhat  compressed,  thin,  frequently  somewhat  irregular, 
anfl  variable  in  outline;  surface  marked  by  obvious  incremental  lines,  not 
polished,  nearly  equilateral,  rounded,  anterior  part  slightly  wider,  hinge  narrow, 
resiliary  pit  directly  under  the  low  inconspicuous  umbo,  with  a  short  recurved 
oblique  lamella  on  each  side  of  it.  the  la;nell;e  nearly  ecjual :  adductor  scars 
rather  large,  the  anterior  smaller:  i)allial  line  simple,  high  up  on  the  disk. 
Lon.  6,  alt.  5,  diam.  2  mm. 
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This  species  recalls  R.  striatiila  \errill  and  Bush,  but  is  larger,  less  dis- 
tinctly truncate,  less  regular  in  form,  and  somewhat  smoother  and  more  con- 
vex. Tiie  specimens  of  R.  striatiila  I  have  compared  with  it  have,  as  a  rule, 
smaller  and  less  stout  dental  laniolhe. 

Rochefortia  bidentata  Montagu. 
Mya  bidentata  Montagu.  Test.  Brit.,  p.  44.  pi.  26,  fig.  5,  1803. 
Mcntacuta  bidentata  Turton.  Dithyra  Brit.,  p.  60,  1822;    Forbes  and  Hanley.  Brit.  Moll., 

ii..  p.  75,  pi.  18,  figs.  6.  6((.  185.?;    Jeffreys,  Brit.  Conch.,  ii.,  p.  208.  pi.  5.  fig.  i,  1863; 

v..  p.   177,  pi.  31.  fig.  8.   1869;    not  of  Vcrrill  and  Bush,  Proc.   U.  S.   Nat.  Mus.,  .xx., 

P-  779.  pl-  93>  figs-  7,  8,  pi.  94,  fig.  6,  1898;   not  of  Gould,  Inv.  Mass.,  p.  59.  1841. 
Anatina  bidentata  Brown,  111.  Conch.  Gt.  Brit.,  ist  ed..  pl.  11,  figs.  8,  9.  1827. 
Mcsodesma  exigtiuiu  Loven,  Ind.  Moll.  Scand.,  p.  42,  1846. 
TcUimya  bidentata  Brown,  III.  Conch.  Gt.  Brit.,  2d  ed.,  p.  107.  1844;    H.  and  A.  Adams, 

Gen.  Rec.  Moll.,  ii.,  p.  478,  1857. 
Erycina  faba  Nyst  +  •£•  nucleohi  Recluz,  fide  Jeffreys. 
Mysella  bidentata  Dall,  Synopsis  Lept.  N.  .\m.,  p.  890.  1899. 

Pliocene  of  Italy,  Great  Britain,  and  Ireland ;  Pleistocene  of  Norway : 
recent  from  Finmark  to  the  Mediterranean  and  at  Madeira. 

The  Montacuta  bidentata  of  Gould,  in  1841.  is  Aligena  elevata  Stimpson 
(sp.)  non  Morch.  The  true  R.  bidentata  is  not  known  froin  America,  the 
shell  known  by  that  name  is  the  following  species: 

Rochefortia  planulata  Stimpson. 

Pl.\te  45,  Figure  7. 

Kcllia   rubra   Gould.  Inv.   Mass.,  p.  60    (ex  farte).  pl.  2,  fig.   33.    1841:    not  of  Turton, 

Dithyra  Brit.,  p.  58,  1822. 
Kellia  planulata  Stimpson,  Shells  of  New  England,  p.  17,  1851  :    Verrill,  Inv.  .'\n.  Vineyard 

Sound,  p.  688,  pl.  30,  fig.  6,  1873 ;    Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  48.  1889. 
Lasaa  planulata  Jeffreys,  Ann.  Mag.  Nat.  Hist.,  Oct.,  1872,  p.  239. 
Montacuta  bidentata  Verrill  and  Bush   (and  vars.  tenuis  and  fragilis  V.  and  B.),  Proc. 

U.  S.  Nat.  Mus.,  XX.,  p.  779,  pl.  93.  figs-  7.  8,  pl.  94.  fig-  6.  1898. 
Mysella  planulata  Dall.  Synopsis  Lept.  N.  Am.,  p.  890,  1899. 

Pliocene  of  the  Caloosahatchie  marls  of  Florida;  Pleistocene  of  the  Gulf 
of  Maine ;  recent  from  Massachusetts  Bay  to  Cape  Hattcras  and  on  the  coast 
of  Texas  (var.  fragilis)  and  from  Wood's  Moll.  Massachusetts,  to  Cape  Hat- 
teras,  North  Carolina  (var.  tenuis). 

The  variety  tenuis  of  Verrill  and  Bush  is  distinguished  from  the  typical 
planulata  (which  is  the  same  as  their  M.  bidentata  var.  fragilis)  by  its  larger 
and  thicker  hinge  laminje  and  usually  more  solid  shell.     These  teeth  vary, 
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however,  in  different  imlividuals  so  nuich  that  it  is  almost  impossible  to  sepa- 
rate a  large  series  without  finding  a  fair  [iroportion  of  strictly  intermediate 
specimens,  and  I  find  the  same  true  of  the  original  R.  bidciitata.  of  which  I 
have  examined  a  very  large  series  covering  all  parts  of  its  geographical  range. 

These  small  shells  are  very  puzzling  and  require  close  study  to  discriminate, 
but  I  think  no  one  who  had  gone  carefully  over  the  series  in  the  Jeffreys  col- 
lection would  hesitate  to  pronounce  the  European  and  American  shells  distinct. 
The  former  are  smaller,  more  convex,  more  inequilateral,  more  quadrate,  more 
elongate,  and  have  smaller  dental  lamelke  than  the  average  American  specimens, 
and  I  have  not  found  any  adult  specimens  which  could  be  called  intermediate. 

The  Kcllia  rubra  of  Dr.  Gould  in  1 84 1  was  a  mixture  of  two  species,  one 
of  which  was  Tiirtouia  minnta,  and  the  other,  which  he  figured,  the  present 
shell,  to  which  Stimpson  in  185 1  gave  the  name  here  adopted.  What  Dr. 
Gould  thought  were  the  young  and  found  among  the  roots  of  seaweed,  as  he 
'himself  informed  me,  were  the  Titrtoiiia.  The  Rochefortia,  when  containing 
the  dried  remains  of  the  animal,  has  a  ruddy  tinge  and  a  pale-brown  epidermis, 
which  are  lost  in  the  washed  valves  found  on  the  beach.  In  Binney's  edition 
of  Gould  K.  planulata  is  rather  badly  figured  and  no  scale  is  given  for  the 
magnified  illustration.  Both  the  typical  form  and  the  variety  tenuis  occur  in 
the  Caloosahatchie  marls.  The  R.  striatula  \.  and  B.  and  the  R.  Molleri  Morch 
{Montaciita  elcvata  Morch,  1875,  not  Stimpson,  1851)  have  also  been  con- 
fused by  authors  with  R.  planulata,  from  which  both  are  easily  discriminatefl 
when  the  characters  are  pointed  out  and  carefully  studied.  Miss  Bush  states 
(Science,  N.  S.,  x.,  p.  250,  Aug.  25,  1899)  that  the  Lascea  planulata  of  Ver- 
rill's  Checklist  of  1870,  dredged  at  Halifax,  Nova  Scotia,  by  the  United  States 
Fish  Commission,  is  not  Stimpson's  species  but  R.  Molleri. 


Genus  LAS-ffiA  Leach. 
LascBa  (Leach)   Brown,  111.  Con.  Gt.  Brit.,  ist  cd.,  pi.  20,  figs.  17-18,  1827;    2cl  ed,  p.  9.V 

pi.  36,  figs.  17-18,  1844;   Zool.  Textb.,  p.  451,  1833;    Conch.  Textb.,  p.  128,  1833.    Type 

Cardium  rubrum  Montagu;    Gray,  Ann.  Mag.  N.  Hist.,  xx.,  p.  272,  1847. 
Lasea  Gray,  P.  Z.  S.,  1847,  p.  192 ;    Moll.  Gt.  Brit.,  p.  289,  1852. 
Autonoe  Leach,  Moll.  Gt.  Brit.,  p.  288,  1852;    C.  rubrum  Mtg. 
Cycladina  Cantraine.  Bull.  Acad.   Bru.x..   ii..  p.  399.   1846.     Type  Cliaina  t^oron  Adauson 

=  C.  Adansonii  Cantr. 
Poronia  Recluz,  Rev.  Zool.,  p.  166,  1843  (Cliama  l>oron  Adans.)  ;    Philippi,  Zcitschr.  Mai. 

f.  1847,  p.  72. 
Anapa  Gray.  P.  Z.  S..  1847,  p.  186.    Type  Rrycina  fctitiana  Recluz  (=  Lasaa  rubra  Mtg.). 
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Kellia  (sp.)  Tiirton,  Ditliyra  Brit.,  p.  57,  1822;    Forbes  and  Ilanley,  Brit.  Moll.,  ii.,  p.  94. 
Boniia   (sp.)   Philippi,  Moll.  Sicil.,  p.  14,  1836;    Deshaycs,  Moll.  Algcric,  i,  Atlas,  p.   103. 
pi.  43,  figs.  8-11   (B.  sciiiinulum  Phil.). 

The  diphthoiii;-  in  the  .soajiid  syllable  was  used  by  i'.rown,  a  particular  fol- 
lower and  friend  of  Leach,  in  the  original  publication,  so  there  seems  no  reason 
to  doubt  that  it  should  be  retained. 

Lasaa  is  remarkable  for  having  gills  in  which  the  inner  lamina  is  both  direct 
and  reflected,  while  the  outer  one. is  re])resented  by  the  direct  portion  only. 
The  hepatic  and  generative  glands  are  included  within  the  general  mass  of  the 
body. 

The  known  species  are  nestlers,  adhering  by  a  byssus  to  the  rugosities  of 
calcareous  algje,  barnacles,  etc.,  and  the  young  are  long  retained  within  the 
parent  shell.  All  the  species  vary  from  a  purplish  red  to  a  pale-greenish  yellow 
and  show  a  coarse  epidermis  under  the  microscope.  The  hinge  shows  a  great 
crudeness  and,  as  it  were,  an  amorphous  constitution.  Hardly  any  two  indi- 
viduals will  show  exactly  the  same  development  and  form  of  the  teeth.  Nor- 
mally there  are  ii:  the  left  valve  two  laminae  diverging  from  the  subumbonal 
region,  where  there  is  a  minute  pustular  "  cardinal."  In  the  right  valve  a 
similar  "  cardinal"  and  on  each  side  of  it  a  pair  of  laminae  between  which  the 
single  lamina  of  the  opposite  valve  is  received.  The  so-called  cardinal  exists 
in  less  than  half  the  specimens  examined,  sometimes  in  one  valve  of  a  pair 
and  not  in  the  other.  The  lamina  are  irregular,  and  part  of  thein  often  missing. 
The  resilium  is  enormous  in  proportion  to  the  size  of  the  shell,  its  ventral 
surface  with,  in  fully  developed  specimens,  a  thick,  chalky  layer  which  might 
perhaps  be  regarded  as  a  lithodesma.  The  resilium  is  inserted  along  the 
ventral  margin  of  the  hinge-plate  or  laminary  platform. 

The  individual  variation  of  these  little  shells  is  so  great  as  to  lend  some 
countenance  to  the  old  supposition  that  there  is  but  one  widely  distributed 
species  in  the  genus.  On  the  "  new  school"  basis  twenty-five  or  thirty  species 
must  exist  in  British  waters  alone.  I  am  inclined  to  believe  that  there  are  two 
species,  one  Indo-pacific  and  Antarctic,  the  other  common  to  the  eastern  North 
Pacific.  Florida,  Bermuda,  and  European  waters.  There  is  great  difficulty  in 
finding  any  constant  differential  characters,  if  they  exist.  Lascca  rubra  (Mtg.) 
Brown  is  found  in  Southern  California  and  Mexico,  has  very  recently  been 
discovered  in  south  Florida  at  Fort  Worth  by  Dr.  Pilsbry,  has  long  been 
known  from  Bermuda,  and  is  a  common  European  shell.  The  course  indi- 
cated by  these  localities  is  one  which  might  coincide  with  the  ocean  currents 
w-ere  the  former  passages  across  the  American  isthmus  still  open. 
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The  Bermudian  form  has  recently  received  a  specific  name  from  Miss 
Bush  (L.  benmidcnsis  Bush,  Science,  Aug.  25,  1899,  p.  251).  After  examina- 
tion of  some  hundreds  of  specimens  from  some  forty  localities,  and  careful 
study  of  quite  a  number  under  a  compound  microscope.  I  have  so  far  failed 
to  find  any  constant  differences  between  the  Bermuda  shell  and  the  ordinary 
L.  rubra.  In  a  general  way  the  former  is  a  little  rounder  in  form  au  the 
average  than  the  average  rubra,  but  no  more  so  than  many  British  specimens. 
The  largest  specimen  I  have  seen,  from  the  Channel  Islands,  is  considerably 
larger  than  the  largest  L.  bermudensis  I  have  found.  As  in  nearly  all  cases, 
however,  the  average  specimens  from  southern  waters  will  exceed  in  size 
specimens  of  the  same  species  from  the  north  unless  the  species  is  boreal. 
When  we  remember  that  southern  Florida,  as  late  as  Miocene  times,  was 
an  island,  and  that  Lascra  is  a  species  which  does  not  appear  to  live  on 
purely  sandy  shores  like  those  of  the  Carolinas,  we  can  understand  why  the 
species  may  have  reached  and  flourished  on  the  coral  rocks  of  Bermuda  while 
it  failed  to  progress  northward  on  the  mainland. 

In  the  separation  of  "  species"  much  must  be  allowed  for  personal  equa- 
tion. Yet  I  cannot  refrain  from  expressing  the  opinion  that  many  of  the  more 
interesting  and  important  interrelations  of  animals  must  be  lost  sight  of  if  we 
subdivide  beyond  a  certain  limit.  Some  allowance  must  be  made  in  any  rational 
system  for  individual  variation  in  any  given  haliitat,  and  for  the  other  set  of 
variations  which  seem  to  depend  upon  geographical  distribution. 

Small  shells  like  Lascra,  which  attach  themselves  by  a  byssus  to  algre.  may 
be  widely  distributed  by  ocean  currents.  Differences  of  temperature  and  food 
cannot  fail  to  make  their  mark  upon  the  different  colonies.  When,  in  addi- 
tion, we  have  a  normal  crudity  and  want  of  definition  in  the  hinge  characters 
throughout  the  genus,  it  would  seem  inadvisable  to  subdivide  the  type  too 
minutely. 

The  species  has  not  yet  been  recorded  as  fossil  in  America,  though  very 
probably  it  may  be  found  hereafter  in  the  Florida  Pleistocene,  as  it  has  been 
already  in  that  of  Europe.  The  group  has  been  included  here  in  order  that 
the  treatment  of  the  family  may  be  as  complete  as  practicable. 


Lassea  rubra  (Montagu)  Urown. 
The   following   measurements   show   the   proportions   of    specimens    from 
various  localities ;    in  each  case  the  largest  available  specimen  was  measured, 
not  an  average  one : 
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Channel  Islands  (^Guernsey) Ion.  3.25,  alt.  2.75,  diani.  2.0    mm. 

Wales  (Lantivet) "     4.00,    "    3.5,        "      2.5    mm. 

Bermuda "    ^.^i,    "    2.8,        "      1.5    mm. 

Florida  (Fort  Worth  inlet). ..  .•  "    3.25,    "    3.0,        "      2.0    mm. 

California  (San  Diego) "    4.60,    "    4.0,        "      3.0    mm. 

(iMonterey) "    3.50,    "    3.5,        "      2.25  mm. 

Genus  MYT.TiTTA  d'(  >rl>i,i,niy  anti  Rt-chiz. 
Myllita  d'Orb.  and  Recluz,  Journ.  de  Conchyl.,  i.,  p.  292,  1850. 
Mylitta  Kobelt,  III.  Conchylienbuch,  pi.  103,  fig.  11,  1878. 
Pylliina  sp.  Tenison  Wood,  Hutton. 

Type  M.  Deshayesii  Recluz   (as  Eryciiia,  1844)  ;    D'Orb.  and  Recluz.  o/'.  rit..  pi.   11,  figs. 
12-14. 

Shell  equivalve,  solid,  surface  punctate  or  sagrinate  with  concentric,  radial, 
or  divaricate  scttlpture ;  ligament  external,  obsolete,  amphidetic ;  resilium 
strong,  internal,  seated  in  a  conspicuous  sulcus  below  the  lower  posterior 
lamina,  the  mesial  portion  with  a  calcareous  coating;  valves  with  a  small 
anterior  and  posterior  dorsal  gape,  but  closed  ventrally ;  hinge  with  a  single 
left  anterior  and  posterior  lamina  and  a  single  left  cardinal,  right  valve  with 
a  cardinal  and  double  anterior  and  posterior  laminie,  the  cardinals  often  bifur- 
cate; mantle  completely  open  below  between  the  adductors  and  probably 
covering  more  or  less  of  the  exterior  of  the  valves ;  pallial  line  simple,  with 
large  adductor  scars:  foot  strong  with  a  conspicuous  (byssal?)  sulcus,  the 
young  incubated  in  the  generative  or  peripheral  atrium,  small,  vitreous,  and 
numerous. 

Five  species  from  New  Zealand,  Australia,  and  Tasmania.  The  triangular 
pallial  sinus  of  the  original  description  is  non-existent. 

To  make  the  description  of  the  family  more  complete,  the  synonymy  and 
characters  of  this  genus  are  included  as  in  some  other  cases. 

Pcrrierina  Bernard  (Bull,  du  Mus.  d'hist.  Xat.,  1897,  p.  312)  appears  to 
belong  in  this  vicinity,  though  in  addition  to  the  normal  hinge  characters  it 
has,  like  Woodia  and  Transennella,  supplementary  lamellations  on  the  hinge- 
line. 

Family  KELLIELLID^. 

Genus  ALVEINUS  Conrad. 

Alvcinus  Conrad,  Am.  Journ.  Conch.,  i.,  pp.  10,  138,  1865;    Proc.  Acad.  Nat.  Sci.   Phila. 

for  1872,  p.  53,  pi.  I,  fig.  6,  1872;   Am.  Journ.  Sci..  xxix..  p.  467.  1885. 
Lutetia  Cossmann,  Notes  Compl.,  p.  13,  1894. 
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The  type  of  this  tjenus  well  illustrates  the  slipshod  methods,  or  want  of 
method,  of  Conrad.  His  first  ntide  mention  of  the  genus  and  species  occurs 
in  his  list  on  page  10,  where  the  species  is  called  f>arva.  though  the  generic  name 
is  masculine,  but  neither  genus  nor  species  is  defined  or  figured.  Subsequently, 
at  the  place  where  the  genus  and  species  are  described  (p.  138),  the  latter  is 
called  minuta  instead  of  parva  and,  with  all  the  other  species  described  in  the 
article,  is  said  to  come  from  Enterprise,  Mississippi,  though  Dr.  Spillman  in- 
formed the  Hon.  T.  H.  Aldrich  that  he  had  not  sent  Conrad  any  fossils  from 
Enterprise,  but  did  send  him  some  from  the  Jacksonian  beds  of  Garland's 
Creek  in  Clarke  County,  whence  these  fossils  are  doubtless  derived.  As  the 
name  parva  was  never  defined,  it  appears  that  iiiiniitns  will  be  the  first  valid 
name  applied  to  the  type  of  this  genus.  This  is  misspelled  niimatnr  in  the 
synonymy  of  the  species  given  by  De  Gregorio  (Men.  Claib.,  p.  210). 

This  genus  is  closely  related  to  Liitetia  Deshayes,  and  they  have  been  united 
by  Cossmann,  but  a  prolonged  study  leads  me  to  a  different  conclusion.  The 
differential  characters  are  as  follows : 

Lutetia  Deshayes:  Hinge  with  a  well-marked  nymph  for  an  external  liga- 
ment ;  right  valve  with  three  laminse,  a  posterior  straight  one  nearly  parallel 
with  the  hinge-margin,  in  front  of  which  is  a  larger  one  bent  at  an  obtuse  angle 
just  below  the  beak ;  and,  lastly,  a  small  tubercle  immediately  under  the  angle 
of  the  last.  Between  the  posterior  tooth  and  the  nym])h  the  hinge-plate  is  flat 
with  no  indication  of  an  internal  resilium  in  either  valve.  The  left  valve  also 
has  three  teeth,  a  straight  anterior  and  posterior  lamina  radiating  from  the 
beak,  and  between  and  below  them  a  short  lamina  obtusely  angular  in  the 
middle. 

Alveinus  Conrad:  Hinge  with  a  very  feeble  nyni])li  only  noticeable  on  the 
largest  and  most  fully  develo])ed  specimens,  and  under  the  beaks  a  dec]),  well- 
marked  pit  for  an  internal  resilium.  Right  valve  with  two  teeth,  [larallel  with 
each  other  and  with  the  hinge-line,  proximally  elevated  and  with  the  u])per 
edges  bent  over  and  towards  each  other.  Left  valve  with  a  single  tooth  bent 
like  a  figure  seven,  the  proximal  arm  shorter  and  with  a  small  projection  or 
angular  thickening  on  the  ventral  side  at  about  the  middle ;  above  this  tooth 
the  subumbonal  margin  is  sometimes  thickened,  with  a  groove  between  it  and 
the  lamina.  The  posterior  shell  margin  for  about  a  third  of  the  circumference 
is  prominent  and  is  received  in  a  groove  in  the  corresponding  margin  of 
the  right  valve.  This  grooving  is  occasionally  continued  nearly  round  the 
shell  both  in  Lutetia  and  Ahciitus.  at  other  times  the  margin  is  flattened  or 
simple. 
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These  tlitYerences  seem  to  me  sufficient  to  separate  the  grouijs,  though 
jierhaps  of  less  than  generic  vahie. 

./  iniinttus  ranges  from  the  Claihornian  (Alahama,  Louisiana,  Arkansas) 
into  the  Jacksonian,  and,  after  an  examination  of  a  great  many,  only  one  valve, 
about  twice  the  usual  size,  showed  the  groove  for  an  external  ligament. 

Alveinus  rotundus  n.  sp. 

Plate  45,  Figures  25,  28. 

Oligocene  marl  of  the  Chipola  River,  Calhoun  County,  Florida ;    Burns. 

Shell  resembling  A.  ininutus  Conrad,  but  smaller,  more  inflated,  more  ele- 
vated, more  nearly  equilateral,  and  with  a  proportionately  heavier  and  more 
solid  shell.  No  trace  of  attachment  for  an  external  ligament  could  be  found 
on  any  of  the  specimens.    Alt.  1.9,  Ion.  2,  diam.  1.2  mm. 

At  first  this  species  was  regarded  as  merely  a  local  race  of  A.  miuntus,  but 
the  comparison  of  many  specimens  showed  the  characters  to  be  constant,  and 
the  difference  of  horizon  in  the  geologic  column  is  quite  marked,  so  I  have 
thought  it  best  to  treat  it  as  a  species. 

The  study  of  these  minute  forms  is  very  difficult ;  even  with  a  compound 
microscope  various  lights  and  a  good  series  are  needed  to  bring  out  the  char- 
acters. A  very  slight  amount  of  wear  or  solution  suffices  to  materially  alter 
the  minute  teeth,  and  the  observer  has  to  be  constantly  on  his  guard  against 
being  misled. 

Genus  K:ELT.rFILLA  .Sars. 
This  little  genus  is  represented  in  the  Jacksonian  by  K.  Bocttgeri  O.  Meyer, 
described  in  the  Bulletin  of  the  Alabama  State  Geological  Survey,  No.  i,  p. 
83,  pi.  3,  figs.  15,  15a,  1886.  A  recent  species,  R.  nitida  Verrill,  is  known  from 
the  Atlantic  coast  in  deep  water,  and  we  may  expect  that  other  Tertiary  horizons 
when  thoroughly  searched  will  prove  to  include  this  genus. 

Genus  P  A  ITT  ,TKT  ,T ,  A   Munier  Chalmas. 
PauUclla    {Bernardi)    Mun.   Chalm.,  Comptes   Rendus,   som..    1895,  pp.   liv.-lv. ;     Bernard, 

Bull.  Mus.  d'hist.  Not.,  1898.  p.  84,  figs.  6-7. 

This  remarkable  little  genus  resembles  Lutctia  in  a  general  way,  but  is 
characterized  by  having  three  anterior  laniinje  in  each  valve. 

It  was  among  the  minute  species  collected  by  \'elain  in  the  islands  of  St. 
Paul  and  Amsterdam  in  the  Indian  Ocean,  but  was  not  detected  until  lately,  and 
is  described  as  above. 
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Genus  TURTONIA  Alder. 
Turtonia  Alder,  Cat.  Moll.  North,  and  Durham,  p.  95,   1848 ;    Forbes  and  Hanley,  Brit. 

Moll.,  ii.,  p.  80,  1853;    Verrill,  Am.  Journ.  Sci.,  3d  Ser.,  iii.,  p.  286,  pi.  7,  fig.  4,  1872; 

Rep.  U.   S.  Fish  Com.  for  1871-72,  p.  687,   1873.     Type   renus  minuta   Fabr.,   Fauna 

Gronl.,  p.  412,  1780. 
CyaDiium  Jeffreys,  Adams,  and  others;    not  of  Philippi,  1845. 

Shell  ovate,  smooth,  closed,  with  an  elongated  external  combined  resilium 
and  ligament;  margins  entire;  hinge  with,  in  the  right  valve,  two  stout  car- 
dinals, prolonged  into  slightly  prominent  laminae  anteriorly,  in  the  left  valve 
one  stout  and  one  slender  arched  laminar  cardinal  and  an  obscure  lateral  lamina 
entering  a  sulcus  in  the  opposite  valve ;  pallial  line  distinct,  not  sinuate,  adduc- 
tor scars  ovate,  distinct,  surmounted  by  a  smaller  pedal  scar  from  the  retractors. 

This  genus  is  entirely  distinct  from  Philippi's  Cyaminm,  with  which  it  has 
frequently  been  confounded.  It  has  no  internal  ligament  and  the  teeth  are  of 
a  different  character.  The  hinge  is  well  figured  by  Verrill  {loc.  cit.,  fig.  4. 
1872),  but  the  very  large  pedal  scar  indicated  in  his  figure  must  have  been 
abnormal,  as  L  have  not  found  it  of  any  such  size  in  a  large  number  of  speci- 
mens examined. 

Cyamium  Philippi  (Arch,  fiir  Naturg.,  1845,  P-  5°)  '^  based  upon  a  small 
translucent  shell  having  somewhat  the  appearance  of  Ahra.  It  has  a  strong 
internal  resilium ;  an  amjjhidctic,  obsolete,  external  ligament ;  two  strongly 
bifid  cardinals  in  the  right  valve,  and  in  the  left  three  smaller  simple  cardinals. 
The  pallial  line  is  obscure  but  apparently  simple,  and  the  teeth  recall  those  of 
Cooperclla  rather  than  of  the  Leptonacca. 

Turtonia  minuta  I'abricius. 
Venus  minuta  Fabricius,  Fauna  Gronl.,  p.  412,  1780. 
Mya  purpurea  Montagu,  Test.  Brit.  Suppl.,  p.  21,  1808;    not  of  Turlon,  Dithyra  Brit.,  p.  54, 

1822. 
Turtonia  minuta  Alder,  Cat.  Moll.  North,  and  Durham,  p.  95,  1848;    Stm.,  Sh.  of  N.  Engl., 

p.  16,  1851;    Verrill,  Rep.  U.  S.  Fish  Com.  for  1871-72,  p.  687,  1873;    Dall,  Bull.  37, 

U.  S.  Nat.  Mus.,  p.  48,  pi.  64,  fig.  142a,  pi.  68,  fig.  7- 
Turtonia  nitida  Verrill,  Am.  Journ.  Sci.,  3d  Ser.,  iii..  p.  286,  pi.  7,  figs.  4,  4a,  1872. 
Cyamium  viinutum  Jeffreys,  Brit.  Conch.,  ii.,  p.  260.  pi.  5,  fig.  8,  1863.  v.,  pi.  33.  figs.  5.  50, 

1869. 

Pleistocene  of  raised  beaches  near  Portland,  Maine,  Fuller:  recent.  Cape 
Cod  to  Greenland,  "  South  Carolina,"  Kurtz  (  ?)  ;  Atlantic  and  Mediterranean 
coasts  of  Europe,  and  the  shores  of  southern  Alaska  and  the  Aleutian  Islands 
from  Nunivak  Island  south  to  Sitka,  Uall. 
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A  careful  t-xaniinatioii  of  a  s^ood  many  specimens  shows  that  there  is  great 
variation  in  the  outhne  of  this  httle  species,  and,  as  in  all  these  groups  with 
imperfectly  developed  hinge-teeth,  more  or  less  discrepancy  between  the  hinges 
of  different  individuals.  There  is  no  constant  difference  lietween  specimens 
from  Massachusetts,  Britain,  and  Alaska,  nor  even  a  prevailing  facies  which 
would  enable  one  to  distinguish  geographical  races.  T.  occidcntalis  Dall,  from 
eastern  Siberia,  near  Bering  Strait,  has  a  more  rounded  form  and  is  nearly 
twice  the  size  of  T.  minuta,  but  I  am  by  no  means  sure  that  it  is  not  a  mere 
local  development  of  the  typical  species.  Jeffreys  states  that  the  "  pallial  scar 
is  deeply  sinuous  or  indented,"  which  is  an  error,  probably  arising  from  the 
individual  mutation  of  some  abnormal  specimen.  I  have  never  seen  one  in 
which  it  was  not  perfectly  simple  and  entire. 

This  species  was  referred  to  "  Lcscca"  Leach  by  MoUer  in  1842  (Ind.  Moll. 
Gronl.).  which  is  an  obvious  laf>siis  for  Lascca. 

Genus  MONTACUTA  Tiirton. 

Montacuta  Turton,  Dithyra  Brit.,  p.  58,  1822.     First  sp.  .1/.  substriata  l\Itg.   (as  Ligiila) 

Turt.,  op.  cit..  p.  59,  pi.  II,  figs.  9.  10. 
Tellimya  II.,  Brown.  III.  Rec.  Conch.  Gt.  Brit..  1st  cd.,  1827;    2d  ed..  p.  106.  1844  (ist  .sp. 

Montacuta  jerniginosa  Turton). 
Montacuta  Thorpe,  Brit.  Mar.  Conch.,  p.  51,  1844;    Gray.  P.  Z.  S.,  1847,  p.  192.     Type  M. 

substriata  Mtg.,  Herrmannsen,  Ind.  Gen.  Mai.,  ii.,   1847   (same  type)  ;   Gray,  List  of 

Brit.  An.  B.  M.,  p.  84,  1851. 
<^  Montacuta  Jeffreys.  Brit.  Conch.,  ii.,  p.  204,  1863;    Fischer,  Man.  de  Conchyl..  p.  1027. 

1887;    Cossmann,  Cat.  Illustr.,  ii.,  p.  81.   1887;    Verrill,  Proc.  U.  S.  Nat.  Mus.,  x.\.. 

p.  779,  1898. 
Tellimya  sp.  Dall.  Bull.  U.  S.  Nat.  Mus.,  No.  37.  p.  50.  1889. 
>  Dccipula   (Jeffreys  MS.)    Friele,  Vid.  Selsk.  for.,  p.  57,  1875.     Type  D.  ovata  Jeffreys. 

loc.  cit. 
Montaguia  Fischer,  Man.,  p,  1027,  1886 ;    not  Desmarets.  1825. 

Turton's  first  species  of  Montacuta  *  (substriata)  has  been  regarded  as  the 


*  The  form  Montacuta  is  that  proposed  by  Turton.  Desmarets  three  years  later  used 
the  form  Montagua  for  a  Crustacean.  Three  years  later  still,  in  1828,  Fleming  named  a 
Nudibranch  Montagua;  and  in  1855  Bate  applied  the  same  name  to  a  Crustacean.  In 
1882  Scudder  suggested  that  Turton's  genus  should  be  spelled  Montaguia,  which  was 
approved  of  by  Fischer   (1887)   and  acted  on  by  Locard   (1898). 

The  present  writer  can  see  no  good  reason  why  the  word  should  not  be  retained  as 
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type  for  more  than  half  a  century  and  was  specifically  named  as  such  by  Gray 
and  Herrmannsen  in  1847.     ^^^  characters  are  as  follows : 

Gills  on  each  side  with  only  the  direct  and  reflected  inner  lamina  developed ; 
hepatic  glands  arborescent,  projecting  from  the  ordinary  body  wall. 

Shell  small,  more  or  less  transversely  ovate,  posterior  end  usually  shorter ; 
anterior  part  of  the  hinge  provided,  in  the  right  valve,  with  a  narrow  lamina 
having  a  minute  cardinal  hook  at  the  proximal  end ;    the  left  valve  with  a 
similar  lamina  on  which  the  hook  is  less  prominent  or  even  absent ;    external 
ligament  obsolete,  amphidetic,  leaving  no  traces  on  the  shell ;    resilium  strong, 
internal,  posterior,  seated  on  nymphs  of  which  the  right  one  is  usually  less 
strong;    the  ventral  surface  of  the  resilium,  in  the  larger  species,  with  a  thin 
calcareous  deposit,  often  wholly  absent  and  never  forming  a  developed  litho- 
desma;    the  distal  portions  of  the  lamina  sometimes  obsolete. 
Sections : 
I.  Montacuta  s.  s.    Type  M.  substriata  Mtg. 
II.  Decipitla  Jeffreys.     Type  D.  ovata  Jeffreys. 

Teeth  obsolete  in  the  left  valve ;   nymphs  not  developed. 
III.  Orobitella  Ball.     Type  .1/.  ftoridana  Ball. 

Laminae  obsolete  but   cardinal   hooks  persistent,  the  sockets  of  the 
resilium  elevated. 

An  examination  of  the  specimens  of  Dccipula  in'ata  in  the  Jeffreys  col- 
lection shows  that  they  differ  from  typical  Montacuta  by  the  obsolescence 
of  the  teeth  of  the  left  valve,  while  the  resilium  is  inserted  directly  on  the 
shell  without  the  intervention  of  a  nymph.  I  am  unable  to  decide  whether,  as 
Jeffreys  supposed,  the  Telliinya  ozvlis  of  G.  O.  Bars  (Moll.  Reg.  Arct.  Norv., 
p.  341,  pi.  34,  figs,  la-c,  1878)  is  the  same  shell  or  not,  as  Professor  Sars's 
figure  of  the  hinge  of  his  shell  is  quite  different  from  the  actual  hinge  of 
Jeffreys's  specimens.  These  are  from  Osterfiord,  Norway,  and  the  Fosse  de 
Cap  Breton.  The  great  difficulty  encountered  in  getting  at  the  characters  of  the 
hinge  in  these  minute  shells  renders  it  likely  that  the  differences  are  due  to 
misinterpretation,  and  that  from  its  deep-water  habitat  Dccipula  has  I)econie 
somewhat  degenerate  and  has  been  derived  from  Montacuta,  of  which  it  may 
be  regarded  as  a  section. 


Turton  originally  wrote  it,  though  the  •form  is  not  in  accord  with  modern  methods.  It  is 
at  any  rate  in  general  use,  and  was  probably  proposed  by  Turton  from  the  point  of  view 
that  Montagu  is  itself  a  corrupt  derivative  from  mons  and  acttlus.  I  find  that  some 
members  of  the  Montagu  family  used  the  form  Monlacute  as  their  surnanio. 
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Between  species  like  .1/.  siibstriala.  in  which  the  hinL;x'  of  both  valves  is 
fully  developed,  and  those  in  which  the  cardinal  honk  or  lamina  is  obsolete, 
or  the  differentiated  left  lamina  is  represented  only  by  a  bevelled  inllection  of 
the  cardinal  margin,  there  is  really  only  a  ditTerence  of  degree,  and  ;i  differ- 
ence which  may  perhaps  be  of  only  specific  value,  and  even  I  am  inclined  to 
suspect  sometimes  exhibited  by  individuals  within  the  species.  After  a  careful 
study  of  all  the  material  at  my  command,  recent  and  fossil,  I  find  the  follow- 
ing species  among  others  should  be  referred  to  Montaciita  as  restricted :  .1/. 
substriata  Mtg.,  M.  I'oringi  Friele  (X.  Atlantic),  .1/.  fcrnii^inosa  Mtg.,  M. 
Horidana  Dall  (West  T'lorida),  .1/.  (Dccipula)  ovcita  Jeffreys  (not  Montaciita 
ovata  Jeffreys,  which  is  a  Rochcfortia) .  and  .1/.  chipolana  Dall,  of  the  Oligocene. 
All  the  species  referred  by  \'errill  and  r)nsh  ("  Revision  of  Deep-water  Mol- 
lusks,"  Part  i.,  i8g8)  to  Montaciita  will  under  the  present  arrangement  be  re- 
ferred to  Rochcfortia. 

Montacuta  claiborniana  n.  sp. 
Plate  45,  Figure  21. 

Eocene  sands  of  Claiborne,  Alabama :    Burns. 

Shell  small,  thin,  polished,  smooth,  nearly  equilateral,  very  slightly  arcuate, 
moderately  inflated ;  beaks  low,  dorsal  margin  thin,  evenly  arcuate,  passing 
distaliy  into  the  rounded  ends,  of  which  the  anterior  is  shorter  and  less  high ; 
base  slightly  arcuated ;  in  the  left  valve  the  posterior  dorsal  margin  above  the 
scar  of  the  internal  ligament  is  somewhat  reflected,  the  single  minute  cardinal 
is  under  the  beak  with  a  slight  fold  extending  forward.  Lon.  1.7,  alt.  1.2, 
diani.  i.o  nmi. 

A  single  small  valve  was  olitained  from  Claiborne  shell  sand.  Though 
doubtless  immature,  it  is  described  as  being  the  only  representative  of  the 
genus  in  this  horizon,  .1/.  Dalli  Cossmann  being,  under  the  present  arrange- 
ment, referred  to  Bornia. 

?  Montacuta  chipolana  n.  sp. 
Plate  44,  Fic.l're  4. 
Oligocene  of  the  Chipola  beds  of  Calhoun  County,  Florida,  on  the  Chiix)la 
River,  and  in  the  lower  bed  at  Alum  Bluff;   Dall  and  Burns. 

Shell  small,  very  inequilateral,  the  posterior  side  very  short,  dorsal  and 
ventral  margins  nearly  [jarallel,  straight,  passing  evenly  into  the  bluntly  rounded 
ends ;    the  young  have  the  posterior  end   proportionately  less  short  and  the 
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anterior  end  narrower ;  external  surface  polished,  smooth  except  for  faint 
incremental  lines,  shell  inflated ;  beaks  low,  the  subtriangular  prodissoconch 
conspicuous ;  hinge  \vith  a  stout,  conspicuous  left  cardinal  and  a  more  slender 
prominent  right  cardinal ;  thickening  of  the  margin  over  the  resilium  feebly 
developed  in  both  valves,  the  anterior  lamina  obsolete  in  both ;  scar  of  the 
resilium  large,  short,  scars  of  the  adductors  and  pallial  line  normal.  Lon.  of 
a  medium-sized  specimen  8.5,  alt.  5,  diam.  4  mm.  A  broken  specimen  still 
measures  10  mm.  in  length. 

This  species  forms  the  next  term  .in  a  series  of  which  in  .1/.  fcrniginosa 
the  laminae  are  partially  obsolete  in  front,  and  in  M.  siibstriata  they  are  dis- 
tinctly developed  though  small.  It  recalls  S[>ortcUa  W'hitficldi,  but  has  a 
thinner  shell  and  much  more  delicate  hinge.  Species  of  this  type  nearly  bridge 
the  conchological  gap  between  Mo  lit  acuta  and  Sportella. 

?  Montacuta  actinophora  11.  sp. 
Plate  44,  Figure  2. 

Upper  Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida ;  Burns. 

Shell  small,  rather  compressed,  subquadrate,  the  anterior  end  much  the 
longer ;  basal  and  dorsal  margins  subparallel,  anterior  end  evenly  rounded ; 
posterior  end  short,  sloping  above,  rounded  below ;  beaks  small,  low,  the 
nepionic  shell  conspicuous ;  outer  surface  marked  with  somewhat  irregular 
incremental  lines,  smooth  near  the  beaks,  elsewhere  closely,  evenly,  shar])ly, 
radially  striate,  an  obscure  ridge  extending  from  the  beaks  backward  and 
downward ;  hinge-plate  narrow,  in  the  right  valve  with  one  prominent  slender 
cardinal  tooth  directed  obliquely  forward  in  front  of  a  narrow  elongate  sulcus 
for  the  resilium  obliquely  directed  backward  below  the  dorsal  margin  ;  in  the 
left  valve  on  each  side  of  the  sulcus  is  a  rather  obscure  lamina,  the  anterior 
most  prominent  and  longer,  the  posterior  fitting  under  the  posterior  dorsal 
margin  of  the  opposite  valve,  the  anterior  into  a  socket  above  the  right  cardinal ; 
interior  of  the  valves  smooth  or  faintly  radially  striate,  the  muscular  im- 
pressions large  and  rather  low  down,  the  ])allial  line  simple  and  wide.  Lon. 
II,  alt.  7.6,  diam.  4.5  mm. 

This  is  an  elegant  .shell  which  has  the  external  aspect  of  Sciiililln  but  a 
different  hinge.  The  teeth  difl'cr  from  those  of  lyjiical  Montacuta  in  the  short- 
ness of  the  shank  of  the  cardinal  "  hook"  and  in  the  presence  of  a  posterior 
lamina  in  the  left  valve,  but  traces  of  the  latter  may  be  found  in  several  of  the 
other  species.  But  for  the  absence  of  any  evidence  of  an  external  ligament 
this  species  might  be  referred  to  Sportella. 
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Montacuta  mariana  n.  sp. 

Plate  43,  Figure  18. 

Miocene  of  St.  Mary's  River  and  Plum  Point,  Maryland :  Harris  and  the 
State  Geological  Survey. 

Shell  small,  ovate,  moderately  convex,  sculptured  chiefly  by  incremental 
lines  and  faint  concentric  wrinkles :  beaks  conspicuous,  showing  the  prodisso- 
conch,  but  not  high,  nearly  central ;  the  dorsal  margin  sloping  almost  equally 
each  way  from  the  beaks,  the  ends  roimded,  the  base  evenly  arcuate;  hinge 
with  a  single  small  subtrigonal  anterior  lamina  in  each  valve,  a  small  oblique 
submarginal  sulcus  in  each  valve  behind  the  beaks ;  interior  of  the  valves 
smooth,  muscular  impressions  faint  but  normal.  Lon.  4,  alt.  3.25,  diam.  1.5 
mm. 

This  species  is  smaller  and  more  rounded  than  most  of  the  Montacutas  and 
is  apparently  rather  common  in  the  St.  Clary's  Miocene. 


Montacuta  petropolitana  n.  sp. 
Pl.\te  45,  Figure  6. 

Shell  subtrigonal.  rounded,  moderately  convex,  inequilateral,  the  anterior 
side  longer ;  external  surface  nearly  smooth  with  faint  incremental  lines  and 
a  few  minute  sparsely  distributed  obscure  granulations  which  may  or  may  not 
be  a  specific  characteristic;  hinge  with,  in  each  valve,  the  anterior  cardinal 
tooth  well  developed,  obliquely  bent  forward,  and  the  anterior  lamina  absent, 
as  in  the  last  species ;  the  posterior  thickening  over  the  resilium  is  small  and 
short,  or  more  or  less  obsolete ;  pit  for  the  resilium  elongated,  narrow,  and 
distinct,  hinge-plate  flattish ;  surface  of  the  shell  internally  smooth  or  faintly 
radially  striated,  the  scars  obscurely  impressed.  Lon.  5.75,  alt.  4.5,  diam.  2.3 
mm. 

Two  valves  were  obtained  by  Burns  in  the  marl  at  Petersburg,  \'irginia. 

This  species  is  puzzling  and  might  easily  be  regarded  as  a  Sportella,  but 
diflfers  by  having  the  slender  cardinal  bent  back  obliquely  instead  of  projecting 
in  a  straight  line  at  right  angles  to  the  plane  of  the  shell  margin.  It  is  also 
less  parallel-sided  than  most  Sportellas,  and  the  general  aspect  is  more  that  of 
Montacuta.  From  Sportella  petropolitana,  the  most  similar  species  known  from 
Petersburg,  it  is  distinguishable  at  once  by  its  less  equilateral  and  more  trigonal 
shell,  and  the  absence  of  the  ligamentary  nymphs. 

IS 
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Montacuta  sagrinata  n.  sp. 
Plate  44,  Figure  6. 

Miocene  of  York  River,  Virginia ;   Harris. 

Shell  small,  rounded,  subequilateral,  moderately  inflated,  thin,  sculptured 
with  incremental  lines  and  fine  broken  concentric  ridges  more  or  less  irregular 
and  sometimes  almost  granular,  with  an  obscure  vertical  constriction  from  the 
beaks  (which  may  be  an  individual  feature)  ;  posterior  end  higher  and  more 
rounded,  anterior  end  more  pointed;  a  single  small,  projecting  short  lamina  in 
front  of  the  beaks  in  the  right  valve  with  a  rather  long  oblique  sulcus  for  the 
resilium  behind ;  interior  mostly  smooth  or  radially  striate.  Lon.  7.5,  alt.  6.0. 
diam.  3.75  mm.  A  second  broken  valve  was  proportionally  a  good  deal  more 
elongate. 

This  species  at  first  sight  recalled  Aligcna  lincata.  which  has  an  extremely 
similar  surface,  but  the  gap  between  the  resilium  and  the  tooth  is  less  marked 
and  the  aspect  of  the  shell  is  decidedly  more  like  Montacuta  than  Aligena.  If 
it  belongs  to  the  latter  genus  it  is  certainly  not  one  of  the  described  species. 
The  beaks  are  decidedly  lower  and  the  shell  in  front  of  them  less  impressed 
than  in  any  of  the  numerous  specimens  of  Aligcna  I  have  examined. 

Montacuta  (Orobitella)  floridana  Dall. 
Montacuta  Aoridana  Dall,  Proc.  U.  S.  Nat.  Mus.,  xxi.,  1899,  p.  893,  pi.  87,  fig.  10. 

Pliocene  of  the  Caloosahatchie  beds,  I'^lorida :  Pleistocene  of  North  Creek, 
near  Osprey,  Florida,  Dall ;    living  on  the  coast  of  West  Florida,  Sim])son. 

Shell  subovate,  inequilateral,  posterior  end  shorter,  white,  inflated  ;  beaks 
low,  polished ;  sculpture  of  concentric  lines  growing  gradually  stronger  down- 
ward and  forward  until  on  the  lower  anterior  third  they  form  low,  .stout,  evenly 
distributed,  concentrically  striated  lamelL-e,  while  remaining  feebler  on  the 
posterior  part  of  the  shell;  base  nearly  straight,  dorsal  margin  arcuated,  ends 
evenly  rounded ;  hinge  with  a  prominent  slender  cardinal  in  each  valve,  the 
laminae  obsolete;  sockets  of  the  resilium  thickened  and  raised  above  the  inner 
surface  of  the  valve.    Lon.  16,  alt.  10,  diam.  9.5  mm. 

This  is  probably  the  largest  species  of  the  genus  and  the  anterior  hunin.-e 
have  entirely  vanished.  There  is  no  radial  sculpture  visible,  hut  under  strmig 
magnification  a  few  fine  striations  can  be  made  out  on  the  anterior  slope,  which 
are  faintly  reflected  on  the  inner  anterior  margin. 

A  broken  valve  of  a  species  not  unlike  M.  floridana,  but  less  rounded  and 
inflated,  was  obtained  by  Harris  from  the  Miocene  of  the  York  River,  Virginia, 
but  it  is  too  imperfect  for  descrijition. 
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Genus  ALIGENA  H.  C.  Lea. 

Aligcna  H.  C.  Lea,  Trans.  Am.  Phil,  Soc,  2d  Scr.,  ix.,  p.  238.  1845.     Type  A.  striata  Lea, 

op.  cit.,  pL  34,  fig.  13  (not  Hiiligcni-s  Cnit-nthor,  Pisces.  1859). 
Laubriereia   Cossmann,   Cat.    111.   lias.    Paris,   ii.,   p.    76,    1887.      Type   Erycina   ciiiargiiwta 

(Desh.J,  op.  cit.,  pi.  4,  fig.  13. 
Kelliopsis  V'errill  and  Bush,  Proc.  U.  S.  Nat.  Mus.,  x.x.,  p.  783,  1898.     Type  Montacuta 

elevata  Stm.,  op.  cit.,  p.  784,  pi.  93.  figs.  2-4,  pi.  94,  figs.  7-8. 
Amphidesma  (sp.)  Conrad.  Fos.  Medial  Tert.,  p.  65,  1845. 
.'ibra   (sp.)   Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862.  p.  574,  1863. 

The  genus  as  described  by  Lea  included  two  species ;  the  second,  A. 
Icz'is  *  (Lea,  fig.  14),  is  apparently  a  species  of  Fulcrella,  but  agrees  less  well 
with  Lea's  generic  diagnosis  than  the  first  species  here  cited  as  the  type.  The 
characteristic  of  this  group  is  the  possession  of  a  rounded  triangular  inflated 
shell  with  only  a  single  small  anterior  tooth  under  the  beaks,  separated  b\'  a 
gap  from  the  surface  of  attachment,  under  the  posterior  dorsal  margin,  of  an 
elongate  internal  resilium  carrying  a  lithodesnia.  The  pallial  line  is  simple, 
and  the  cardinal  of  the  left  valve  more  feeble  than  the  other.  Spaniodon  Reuss 
(Sitzb.  K.  K.  Akad.  Wien.,  vol.  55,  p.  134,  1867,  type  5".  nitidits  Reuss,  loc.  cit.), 
from  the  Miocene  of  Galicia.  nnist.  from  the  figures,  be  closely  related  to 
Aligcna. 

Aligena  sequata  Conrad. 

Plate  24.  Figures  8,  8<7,  8^', 

Amphidesma  aquata  Conrad,   Proc,  Acad.   Nat.   Sci.   Phila.,  i.,  p.  307,   1843;    Fos.  Med. 

Tert.,  p.  65.  pi.  36,  fig.  5,  1845 ;   Tuoniey  and  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  95.  pi.  23. 

fig.  5,  1856. 
.4ligena  striata  IL  C.  Lea,  Trans.  Am.  Phil.  Soc.  2d  Scr..  ix.,  p.  238,  pi.  34,  fig.  13,  1845. 
Abra  aquata  Conrad.  Proc.  Acad.  Nat.  Sci.  Phila.  for  1862.  p.  574,  1863. 
Kellia  (sp.)  Orbigny,  Prodr.,  iii.,  p.  115,  1852. 
.4ligena  ccquata  Dall,  Trans.  Wagner  Inst.,  iii..  p.  919.  pi.  24.  fig.  8.  1898. 

Miocene  of  St.  Mary's  County,  Maryland ;  Petersburg,  Virginia ;  Natural 
Well  and  Magnolia,  Duplin  County,  and  Wilmington,  North  Carolina,  and  of 
the  Pcedee  River,  South  Carolina:  Pliocene  of  the  Caloosahatchic  beds, 
Florida. 

This  shell  is  (luite  variable  in  its  outline,  occasionally  being  ovate-oblong. 


♦This  was  referred  to  Kellia  by  d'Orbigny  (Prodr.,  iii.,  p.  115,  No.  2153.  1852),  who, 
as  there  was  already  a  Kellia  la~vis,  changed  the  specific  name  to  sublaruis. 
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but  the  typical  form  is  rounded  triangular.  \\'hen  quite  young  it  is  smooth 
or  merely  concentrically  striated,  but  later  on  develops  the  prominent  con- 
centric laminas.  Occasional  specimens  are  found  in  which  the  laminje  fail  to 
develop,  forming  the  variety  niida,  Dall. 


Aligeaa  pustulosa  Dall. 

Plate  33.  Figures  18,  22. 
Aligcna  pustulosa  Dall,  Trans.  Wagner  Inst.,  iii.,  p.  928,  pi.  33.  fig.  18,  1898. 

Upper  Oligocene  of  the  Chipola  beds,  Chipola  River,  and  of  the  Alum 
Bluff  sands  at  Oak  Grove,  Santa  Rosa  County,  Florida;   Burns. 

Shell  small,  thin,  subtrigonal,  moderately  inflated,  subequilateral,  with  small, 
pointed,  inconspicuous  beaks ;  valves  with  a  well-marked  carina  extending 
downward  and  forward  to  the  anterior  angle  of  the  basal  margin,  in  front  of 
which  keel  the  surface  is  slightly  impressed ;  surface  sculptured  with  feeble 
incremental  lines,  along  which  are  irregularly  distributed  small,  pointed  pustular 
elevations ;  beaks  anteriorly  twisted  with  a  minute  obscure  tooth  below  them  on 
the  cardinal  margin ;  ligamentary  sulcus  long  and  well  marked ;  scars  and 
pallial  line  much  as  in  Diplodoiita;  margin  entire,  inner  surface  faintly  radially 
striated.     Alt.  6,  lat.  5.2,  diam.  4  mm. 

The  peculiar  surface  sculpture  distinguishes  this  species  at  once  from  the 
other  species.  The  Chipola  specimen  is  not  in  very  good  condition,  but  shows 
rather  stronger  and  closer  concentric  sculpture  than  the  Oak  Grove  specimens. 


Aligena  lineata  n.  sp. 
Plate  44,  Figure  23. 

Oligocene  of  the  .Mum  Bluff  sands  at  Oak  Grove,  Santa  Rosa  County, 
Florida;    Burns. 

Shell  small,  thin,  inc((uilalcral,  moderately  convex,  the  anterior  side  longer, 
rounded,  the  posterior  side  higher,  shorter,  bluntly  rounded,  the  beaks  rather 
elevated,  the  base  evenly  arcuate;  scul])ture  of  fine,  rather  irregular  elevated 
lines,  not  developed  into  laminae,  stronger  near  the  anterior  slope  and  feebler 
near  the  posterior  slope ;  hinge  and  other  characters  of  the  interior  much  as  in 
the  last  species.    Alt.  7,  lat.  8,  diam.  4  mm. 

This  species  is  distinguished  by  its  more  elongated  form  and  less  elevated 
concentric  sculpture  from  A.  crqnata.  to  which  of  all  the  species  it  is  most 
nearly  allied. 
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Aligena  minor  n.  sp. 
Plate  44,  Figure  8. 

Miocene  of  the  Natural  Well.  Duplin  County,  North  Carolina;    Burns. 

Shell  small,  ovate,  ohlic|ue,  very  inequilateral,  posterior  end  shorter  and 
smaller,  anterior  end  produced ;  beaks  small ;  surface  of  the  valves  moderately 
convex,  smooth  except  for  incremental  inconspicuous  concentric  lines ;  interior 
polished,  faintly  radially  striate,  adductor  scars  rather  large,  liganientary  sulcus 
short,  the  cardinal  tooth  strong  and  prominent.    Alt.  3.2.  lat.  4,  diani.  3  mm. 

This  little  shell  by  its  oblique  form  and  strong  cardinal  tooth  is  easily 
separated  from  the  rather  quadrate  smooth  young  shells  of  A.  (tqiiata  which 
are  found  in  the  same  bed.  It  appears  to  be  rather  scarce,  as  only  five  valves 
were  obtained  from  a  larsje  amount  of  the  marl. 


Aligena  elevata  Stimpson. 
Montiicuta  bidcntata  Gould.  Inv.  Mass..  p.  59,  1841  ;    not  of  Turton.     Wheatley,  Cat.,  p.  5, 

1842;    De  Kay,  N.  Y.  Mol!.,  p.  232,  1843. 
Montacuta  elevata  Stimpson,  Shells  of  N.  E.,  p.   16.  1851  ;    Binney'.s  Gould's  Inv.  Mass., 

p.  86,  fig.  396,  1870;   Tryon,  Am.  Mar.  Con.,  p.  172.  pi.  33,  fig.  440,  1873:    Verrill.  Inv. 

An.  Vineyard  Sd.,  pp.  394,  688,  1874. 
Cyamium  elevatum  H.  and  A.  Adams,  Gen.  Rec.  Moll.,  ii.,  p.  477,  1858. 
Tcllimya  elevata  Dall,  Bull.  U.  S.  Nat.  Mus.,  No.  37.  p.  50,  pi.  68,  fig.  6.  1889. 
Kclliopsis  elevata  Verrill  and  Bush,  Proc.  U.  S.  Nat.  Mus..  xx.,  p.  784.  pi.  93.  figs.  2-4; 

pi.  94,  figs.  7.  8,  1898. 

Pleistocene  of  Pt.  Shirley,  Boston  Harbor,  Dall ;  recent  on  the  coast  of 
New  England,  especially  south  of  Cape  Cod,  and  south  to  New  Jersey ;  Wheat- 
ley. 

This  is  a  well-characterized  species  from  which  we  learn  that  the  resilium 
carries  a  lithodesma,  which  is  lost  in  the  fossil  species.  Usually  the  ligament 
is  invisible  externally,  but  in  some  specimens  a  little  fissure  over  it  allows  it  to 
be  seen.  The  thickened  edge  to  which  the  resilium  is  attached  has  been  spoken 
of  as  "  tooth-like,"  but  it  is  only  the  nymph-like  thickening  produced  where  the 
strain  requires  special  strength  in  the  shell  and  not  otherwise  like  a  tooth. 

The  only  other  species  of  the  group  which  has  been  described  from  the 
American  Tertiary,  as  far  as  I  have  been  able  to  discover,  is  Aligena  Sharpci 
O.  Meyer  (Proc.  Acad.  Nat.  Sci.  Phila.  for  1888,  p.  171,  figVl),  which  came 
from  some  point  on  the  west  shore  of  Chesapeake  Bay,  not  precisely  determined, 
but  probably  from  the  Miocene. 
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Superfamily  LUCINACEA. 
Family  DIPLODONTID^. 
Genus  DIPLODONTA  Brown. 

Diplodonta   Brown,   Ital.  Tertiar.   geb.,   p.   ix.,   i8,?i.     Type   I'cnus  lupinus   Brocchi ;    not 

Diplodon  Spix,  1827. 
Mysia  Brown.  Zool.  Textb..  p.  454.  pi.  90.  fig.  6,   1833 ;    Shy.  Man.,  p.   197.   1842 ;  not  01 

Leach  in  Lam.,  1818,  nor  of  Brown,  111.  Conch.  Gt.  Brit.,  ist  ed.,  pi.  17,  figs.  I,  2,  1827 ; 

not  Mysca  Billborg,  Insecta,  1820. 
Mysia  Conrad,  Fos.  Medial  Tert..  p.  30.  1838 ;    not  of  Leach. 
Egeria  Lea.  Contr.  Gaol.,  p.  49,  1833,  ex  parte:   not  of  Roissy,  1805. 
Spharella  Conrad,  Fos.  Medial  Tert.,  p.  17,  1838.     Type  5'.  subvexa  Conrad,  op.  cit.,  pi. 

ID,  fig.  2. 
TFelania    Recluz.   Journ.    de    Conchyl.,    ii.,    p.    69,    1851.      Type    Venus    diaphana    Gnielin 

{Le  Felon  Adan.son). 
Clocumene  Leach,  Moll.  Gt.  Brit.,  p.  313,  1852. 
Cycladicama  Val.,  Voy.  au  Pole  Sud..  v.,  p.  116,  1854;    Fischer,  Journ.  de  Conchyl.,  viii.. 

p.  377,  i860.     Type  C.  lucinifonnis  Val.,  op.  cit..  pi.  3.  fig.  3. 
Mittreo   Gray,   Fig.   Moll.   An.,   v.,  p.   35,   1857;     sole  ex.   Diplodonta   hrasilicnsis   Mittre, 

Journ.  de  Conchy!.,  i.,  p.  240,  1850. 
Diplodonta  -\-  Mysia  Cossmann,  Cat.  111.,  ii.,  p.  21,  1887. 

This  genus  dates  from  the  Cretaceous,  and,  considering  the  simplicity  of 
its  characters,  seems  to  have  received  less  attention  than  it  deserves  from 
modern  writers.  I  have  shown  elsewhere  that  Mysia  Leach  is  based  on  Luci- 
nopsis  undata,  and  that  to  the  true  Diplodonta  Leach  applied  the  name  of 
Glocomene. 

Conrad,  Brown,  and  other  writers  have  used  Mysia  for  this  genus  so  fre- 
quently that  much  confusion  has  resulted. 

Egeria  Lea  was  preoccupied  when  used  by  him  and  also  contained  repre- 
sentatives of  several  genera,  a  few  of  which  belong  to  Diplodonta.  Gray 
(Fig.  Moll.  An.,  v.,  p.  18,  1857)  and  Woodward  (Man.,  p.  474)  figure  a 
bivalve  from  the  Philippines,  perhaps  a  Joannisiella,  which  has  two  siphonal 
openings  and  a  compressed  foot  of  the  ordinary  type,  under  the  name  of  Mysia. 
and  therefore  separated  the  true  Diplodontas,  which  have  only  an  anal  siphonal 
aperture  and  long  Lucinoid  foot,  under  the  name  of  Miltrca.  with  Diplodonta 
brasiliensis  Mittre  as  the  type.  This  error  has  been  transferred  to  Fischer's 
Manual  by  inadvertence. 

An  examination  of  a  specimen  of  Pclauia  diapJiana  (Cinicl.)  Ivecluz  dis- 
closes some  errors  in  his  description  of  its  characters.     There  is  both  a  liga- 
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nicnt  and  a  rcsiliuni  present,  contrary  to  Rcchiz's  impression,  and  the  state- 
ment that  there  is  a  paUial  sinus  is  erroneous.  It  is  true  that  a  little  behind 
the  middle  of  the  shell  there  is  a  rouj^hly  quadrate  polished  patch  or  area  ex- 
tending^ upward,  much  as  ficjured  by  Recluz  (J.  de  Conchyl..  ii.,  pi.  2,  fig.  11), 
but  a  careful  examination  of  this  area  shows  that  it  is  not  due  to  a  sinus  in  the 
pallial  line  (which  passes  regularly  below  it,  as  in  Diplodonta.  without  any 
flexuosity),  but  to  the  attachment  to  the  shell  of  a  localized  area  of  the  mantle 
above  the  pallial  line.  According  to  Mittre,  there  is  a  single  (anal)  opening, 
not  produced  into  a  siphon,  as  in  Uugitlina,  and  therefore  nothing  which 
would  require  the  attachment  of  siplional  retractor  muscles  to  the  valve. 
Felania,  however,  differs  from  Diplodonta  in  possessing  a  lunule,  small  but 
sharply  circumscribed,  and  until  more  is  known  will  best  be  kept  separate. 
Both  Diplodonta  and  Ungulina  agree  in  having  usually  an  amphidetic  extension 
of  the  ligament  as  well  as  an  internal  resilium,  united  in  the  former  but  divided 
in  the  latter.  The  resilium  is  small  and  nearly  external  in  Diplodonta.  large 
and  internal  in  Fclania  and  Ungulina.  marginally  in  contact  with  the  ligament 
in  Felania.  but  subvertical  and  separated  in  Ungulina.  The  teeth  are  essentially 
the  same  in  all  three,  but  more  rugose  and  irregular  in  Ungulina.  Many  of  the 
species  commonly  referred  to  Felania  do  not  agree  in  character  with  the  type 
of  that  group,  but  form  a  section  of  Diplodonta.  I  have  seen  no  species  which 
could  be  referred  to  Fclania  in  the  strict  sense  except  the  two  named  by  Recluz. 
It  will  be  necessary  to  examine  the  anatomy  of  Felania  before  it  can  be  defi- 
nitely settled  whether  it  will  form  a  distinct  genus  or  merely  a  subgenus  of 
Diplodonta.  H.  and  A.  Adams  refer  to  the  foot  of  D.  Inpinus  as  compressed, 
but  this  is  probably  due  to  an  erroneous  observation  of  Clark  on  a  young  D. 
rotunda,  since  D.  lupinus  is  a  fossil  unknown  in  the  recent  state.  Cycladicaina 
Val.  appears  to  be  a  synonym  of  Diplodonta  proper. 

Sphcerclla  Conrad  is  founded  on  a  single  species,  5.  subvcxa  Conr.,  from 
the  Miocene  of  Virginia,  which  has  some  distinctive  characters,  the  most 
important  of  which  are,  (i)  the  unusual  position  of  the  posterior  adductor 
scar,  which  is  placed  low  down,  its  upper  end  hardly  rising  above  the  ventral 
end  of  the  anterior  scar;  and  (2)  the  form  of  the  right  posterior  cardinal 
tooth,  which  is  much  more  transverse  and  larger  than  in  ordinary  Diplodonta. 
Conrad  referred  many  globose  species  of  Diplodonta  to  Sphirrclla.  but  I  have 
seen  but  one  other  American  species  which  presents  the  distinctive  characters 
of  SphareUa.  Among  recent  forms  there  are  a  few,  of  which  Diplodonta  sene- 
galensis  Reeve  is  the  most  conspicuous,  which  have  low-set  posterior  adductors, 
but  this  species  has  the  ordinary  teeth  of  Diplodonta.     It  is  evident,  therefore. 
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that  SphcrrcHa  can  be  regarded  at  most  as  a  section  of  Diplodonta,  closely  allied 
to  the  typical  forms  of  that  genus. 

The  genus  may  be  divided  as  follows : 

Section  Diplodonta  s.  s.    Type  D.  lupinits  Brocchi,  Miocene  of  Italy. 

Shell  rotund,  equilateral,  externally  concentrically  striated  or  smooth,  with 
inconspicuous  epidermis ;  two  cardinal  teeth  in  each  valve,  of  which  the  right 
posterior  and  left  anterior  are  distally  sulcate  or  bifid ;  no  lateral  teeth ;  the 
hinge-plate  when  developed  is  ustially  excavated  distally ;  there  is  no  circum- 
scribed lunule  or  escutcheon ;  the  adductor  scars  are  subequal,  continuous  with 
the  pallial  line,  and  close  to  the  hinge-plate ;  the  margin  is  entire,  the  pallial 
line  simple,  the  pallial  area  often  radiately  striate;  anatomically  the  genus  is 
separated  from  Lucinidce  by  its  double  gills  and  absence  of  siphon,  and  from 
Crypfodontidcr  by  its  generative  and  digestive  glands  being  contained  within 
the  general  mass  of  the  body.  The  excavation  of  the  hinge-plate  by  which 
Fischer  would  separate  Felania  from  Diplodonta  appears  to  be  merely  a  specific 
character,  as  is  the  turgidity  of  the  shell,  which  varies  widely  among  the 
typical  Diplodontas. 

Glocomene,  Cycladicaiiia,  and  Mittrca  are  synonyms. 

Section  Felaniella  Dall,  1899.    Type  Felania  usta  Gould,  Japan. 

Shell  like  Diplodonta,  but  heavy,  compressed,  externally  smooth,  with  a 
conspicuous,  usually  dark  epidermis,  and  less  equilateral  valves. 

To  this  group  belong  the  shells  referred  to  Felania  by  Carpenter  and  others 
from  the  Pacific,  D.  apicalis  Phil,  from  the  Mediterranean,  etc. 

Section  Splucrella  Conrad.     Type  .S".  subvexa  Conr. 
Shell   large,   concentrically   striate,   an   impressed   line   above   the   anterior 
cardinal  suggesting  a  minute  lunule;    the  right  posterior  cardinal  wide,  undu- 
lated above;   the  posterior  adductor  scar  distant  from  the  hinge-plate. 

A  single  species  known  from  the  Miocene,  and  one  {D.  Verrilli  Dall,  ^D. 
turgida  V.  and  S.,  1881,  not  Conrad,  1848)  from  the  Atlantic  coast  in  deep 
water. 

Section  Phlyctidcrnia  Dall,    1899.     Type  D.  seniiaspcra  Phil.,   Cuba  * 
(1836). 

*  The  shell  from  Japan,  called  by  Dunker  and  others  D.  semiaspera,  is  a  distinct 
species,  and  will  probably  have  to  take  the  name  of  D.  japonica  Pilsbry.  Philippi's  type 
was  from  Havana  and  may  be  the  same  as  D.  semireticulata  Orb.  (1845).  All  three 
belong  to  the  section. 
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Shell  like  Diplodoitla,  but  with  the  concentric  sculpture  more  or  less  broken 
up  into  reticulations  or  pustules. 

This  sectit)n  includes  several  living  and  some  fossil  species  of  the  Western 
Hemis])here.  The  Cretaceous  genus,  Tenea  Conrad,  which  has  been  referred 
to  this  family,  belongs  to  the  Veneridcc,  and  Linearia  Conrad,  also  included 
by  Zittel  (Traite  de  Pal.,  p.  93)  among  the  synonyms  of  Diplodonta,  belongs 
in  the  Tel  I  in  id  a. 

Diplodonta  hopktnsensiB  Clark. 
D.  hol<kinscnsis  Clark.  Bull.  U.  S.  Geol.  Surv.,  No.  141,  p.  79,  pi.  x.xii.,  figs.  1  a-d,  1895. 
Diplodonta  sp.  Harris,  Bull.  Pal,  ii.,  p.  257,  pi.  13,  fig.  7,  1897. 

Hatchetigbee  Bluff,  Alabama,  Harris ;  Wood's  Bluff,  Alabama,  L.  C. 
Johnson ;    Thomasville,  Alabama,  Burns  ;    Evergreen,  Virginia,  Clark. 

This  appears  to  be  the  common  species  of  the  Chickasawan  (or  Lignitic) 
Eocene,  which  also  contains  the  following  species : 

Diplodonta  unguUna  Conrad. 
Astarte  ungulina  Conr.,  Am.  Journ.  Sci.,  xxiii.,  p.  342,  1833;    Proc.  Acad.  Nat.  Sci.  Phila. 

for  1857.  p.  166,  1858. 
Egcria  rotunda  Lea,  Contr.  Geol.,  p.  50,  pi.  I,  fig.  17,  1833. 
Mysia  astartiformis  Conr.,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Sen,  iv.,  p.  296,  i860;    Am. 

Journ.  Conch.,  i.,  p.  147,  pi.  11,  fig.  15,  1865. 
Mysia  deltoidea  Conr.,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  iv.,  p.  296,  i860;    Am.  Journ. 

Conch.,  i.,  p.  147,  pi.  II,  fig.  10,  1865. 
Egcria  nana  Gregorio,  Mon.  Clail)..  p.  208,  1890;    nut  of  Lea. 

Chickasawan  Eocene  of  Wood's  Bluff,  Alabama,  L.  C.  Johnson  ;  Claiborne 
sands  at  Claiborne,  Alabama,  Clarksville  and  localities  in  Clarke  County, 
Alabama ;  and  Glass  Bayou,  lower  bed,  near  Vicksburg,  Mississippi. 

This  fine  species  is  abundant  at  Claiborne  and  presents  the  appearance  of 
a  precursor  of  the  Miocene  D.  acclinis.  The  Egeria  nana  of  Lea  is  often  repre- 
sented in  collections  by  the  young  of  this  species,  but  is  a  small  species  of 
Felaniclla.  not  unlike  one  from  the  Oligocene  of  Bowden  which  will  be  de- 
scribed later.  It  recalls  Goodallia  in  form  as  suggested  by  Cossmami.  but  has 
the  dentition  of  Diplodonta. 

Diplodonta  turgida  Conrad. 
Sphxrclla  turgida  Conr.,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  i.,  p.  124.  pi.  xii..  fig.  23, 

1848;   Am.  Journ.  Conch.,  i.,  p.  9,  1865. 
Spharella  bulla  Conr.,  Am.  Journ.  Conch.,  i.,  p.  138,  pi.  10.  fig.  9,  1865. 
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Sphcerella  untcl'roducta  Harris,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1895,  p.  50,  pi.  2,  fig.  4. 

Spharella  sp.  Harris,  Bull.  Pal.,  ii.,  p.  257,  pi.  13,  fig.  6,  1897. 

Not  Diplodonta  turgida  Verrill  and  Smith,  1881,  =  /'.  I'crriHi  Dall. 

Lower  Claibornian  of  Te.xas,  Harris ;  Claiborne  sands  at  Claiborne,  Ala- 
bama, Johnson ;  Wahtubbee  Hills,  Clarke  County,  Mississippi,  Burns ;  Red 
Bluff,  Wayne  County,  Mississippi,  Burns  and  Aldrich ;  Oligocene  of  Vicks- 
burg,  Mississippi,  Conrad. 

This  remarkable  globular  species  is  not  a  Splncrclla.  but  simply  a  turgid 
Diplodonta.  It  ranges  from  the  Chickasawan  ujnvard  to  the  Vicksburgian 
and  without  any  marked  change.  Specimens  labelled  by  Professor  Harris  do 
not  seem  to  me  to  differ  from  the  ordinary  turgida  except  as  individuals  differ 
in  anv  large  series. 


Diplodonta  inflata  I^ea. 

Egeria  inflata  Lea,  Contr.  to  Geol.,  p.  50,  pi.  i,  fig.  18,  1833. 
Mysia  levis  Conr.,  Am.  Joiirn.  Conch.,  i.,  p.  147,  1865. 
Spharella  levis  Conr.,  Am.  Journ.  Conch.,  i.,  p.  9,  1865. 

Lucina   {Spharella)   inAata  var.  paruminAata  Gregorio,  Mon.   Claib.,  p.  207,  pi.  29.  figs. 
15-17,  1890. 

Claiborne  sands  of  Claiborne,  Alabaina ;   Johnson. 

This  species  is  not  very  happily  named,  as  it  is  never  markedly  inflated ;  it 
appears  to  be  rather  rare  in  the  sands. 

The  Sphcerella  oregoiia  Conrad  of  the  Smithsonian  Eocene  Checklist,  said 
to  be  from  the  Eocene  of  Oregon,  appears  to  be  undescribed  or  figured.  The 
Mysia  polita  Gabb,  from  the  Eocene  of  Martinez,  California  (Pal.  Cal.,  i.. 
p.  178,  pi.  30,  fig.  256,  1864),  is  probably  a  Diplodonta. 

Diplodonta?  eburnea  Conrad  (as  Loripc.^.  Journ.  Acad.  Nat.  Sci.  Phila., 
2d  Ser.,  i.,  p.  124,  pi.  xii., 'fig.  23,  1848)  appears  to  be  of  doubtful  affinities. 
It  is  from  the  Vicksburgian.  There  is  in  the  National  Museum  a  pair  of 
valves  of  Diplodonta  from  the  Jacksonian  of  Jackson,  Mississippi,  which  are 
not  unlike  Conrad's  very  poor  figure,  though  they  do  not  nearly  attain  the 
size  he  assigns  to  it.-  These  agree  as  far  as  can  be  determined  with  the  species 
called  parilis  by  Conrad  from  the  basal  Miocene  of  the  New  Jersey  marls. 

Each  fauna  seems  to  have  a  representative  of  each  of  the  several  types  of 
Diplodonta.  Thus  in  the  Oligocene  of  Bowden  we  have  D.  capitloides  Gabb 
C1873),  corresponding  to  the  turgida  type  of  the  Eocene:    D.  subquadrata 
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Gahb,*  corresponding  to  the  more  compressed  Eocene  forms  like  ungitlina: 
a  Felaniclla  the  analogue  of  D.  nana  of  the  Rocene,  and  a  Phlyctiderma  of 
which  the  Eocene  analogue,  if  any,  has  not  yet  licen  recognized.  The  same  is 
the  case  \vit:h  the  Miocene,  Pliocene,  and  recent  faunas. 

Diplodonta  i  Felaniella )  minor  n.  sp. 
Pl.\te  44,  Figure  17. 

Oligocene  marl  of  Rovvden,  Jamaica;    Henderson  and  Simjison. 

Shell  small,  moderately  convex,  smooth,  polished,  ohliriue,  inequilateral,  the 
lower  anterior  side  produced,  the  posterior  side  shorter,  rounded :  margins 
simple,  pallial  line  and  adductor  scars  normal,  the  right  anterior  cardinal  sub- 
marginal,  rather  long;  the  posterior  cardinal  short,  vertical,  deeply  bifid,  the 
beaks  low  and  pointed,  both  the  left  cardinals  short,  the  anterior  bifid.  Alt. 
4.5,  lat.  3.8,  diam.  2.5  mm. 

This  is  very  similar  to  the  Claibornian  D.  nana  and  to  the  young  of  the 
Mediterranean  D.  apicalis  Philippi. 

Diplodonta  ( Phlyctiderma )  puncturella  n.  sp. 
Pl.\te  45,  Figure  26. 

Oligocene  marl  of  Bowden,  Jamaica,  Henderson  and  Simpson ;  recent, 
Jamaica,  United  States  Fish  Commission. 

Shell  small,  thin,  rounded,  moderately  convex,  with  inconspicuous  beaks, 
outline  nearly  circular,  the  beaks  smooth,  but  the  rest  of  the  external  surface 
closely  minutely  punctate  all  over,  other  characters  as  in  typical  Diplodonta, 
like  D.  capuloidcs,  but  less  turgid.     Alt.  6.7,  lat.  6.5,  diam.  4.0  mm. 

The  punctation  of  the  surface  is  very  close  and  regular,  not  i)Ustulose, 
like  most  of  the  species  of  this  section. 

Diplodonta  alta  I);ill. 
Plate  ii,  Figures  ga,  gb;    Pl.\te  44.  Figure  19. 
Diplodonta  alta  Dall.  Trans.  Wagner  Inst.,  iii.,  p.  189.  pi.  n,  figs,  ga-b,  i8qo 

Chipola  Oligocene  of  the  Chipola  River,  the  lower  bed  at  Alum  P.luflf,  and 
the  Ballast  Point  silex  beds  of  Tampa,  Florida;  also  in  the  Alum  Bluff  beds 
at  Oak  Grove,  Santa  Rosa  County,  Florida ;   Dall  and  Burns. 

*  Geo!.  St.  Domingo,  1873,  P-  252;  not  of  Carpenter.  P.  Z.  S.,  1855,  P-  230.  This 
species,  since  Gabb's  name  is  preoccupied,  may  be  called  D.  Gabbi. 
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Shell  large,  thin,  concentrically  striated,  beaks  small,  not  elevated;  anterior 
end  short,  rounded,  posterior  end  longer,  larger,  more  arcuate  above,  the  lower 
portion  near  the  base  produced ;  groove  for  the  ligament  very  narrow ;  hinge- 
plate  narrow,  slightly  excavated ;  teeth  and  adductors  normal ;  margin  simple. 
Alt.  27,  lat.  26,  diam.  12.5  mm. 

The  specimen  figured  from  the  silex  beds  being  defective  at  the  posterior 
margin,  a  much  finer  specimen  from  the  Chipola  beds,  subsequently  acquired, 
has  been  figured  to  show  the  normal  form  of  the  species.  A  form  from  the 
sands  at  Oak  Grove  seems  to  be  the  same,  but  differs  by  the  presence  of  a 
minute  lunule  or  incised  line  in  front  of  the  beaks  as  in  Sphcerella,  the  adductor 
scars,  however,  are  normal.  As  the  Oak  Grove  specimens  are  all  young,  I 
prefer  to  regard  them  as  a  variety  of  D.  alta  until  more  information  is  available. 

Diplodonta  radiata  n.  sp. 

Plate  44,  Figure  ii. 

Oligocene  sands  of  Oak  Grove,  Santa  Rosa  County,  Florida ;    Burns. 

Shell  large,  very  thin,  finely  concentrically  sculptured  with  minutely 
wrinkled  silky  striae;  anterior  end  shorter  and  narrower,  slightly  produced 
below,  posterior  end  wider,  rounded ;  hinge-plate  narrow,  channelled  in  front, 
cardinals  small,  short,  normal ;  ligamentary  groove  very  short,  beaks  low, 
inconspicuous ;  adductor  scars  and  pallial  line  normal ;  pallial  area  smooth, 
with,  towards  the  base,  numerous  obscure  lirae  which  appear  on  the  basal  margin 
as  short  elevated  lines  with  abrupt  terminations,  somewhat  as  in  Propeaniiisiui/i. 
Alt.  18,  lat.  20,  diam.  10  mm. 

This  is  a  peculiar  species  and,  so  far  as  the  lirae  are  concerned,  appears  to 
be  unique.  They  are  entirely  distinct  from  the  radiating  strire  not  uncommon 
on  the  pallial  area  of  Lucinoid  bivalves,  being  most  elevated  at  their  distal 
termination,  and  found  in  both  the  young  and  mature  shells. 

Diplodonta  shilohensis  Da II. 
Mysia  parilis  Conrad,  .'\m.  Journ.  Conch.,  ii.,  p.  71,  pi.  4.  fig-   L   '866;    Whitfield,  Mio. 

Moll.  N.  J.,  p.  61,  pi.  9,  figs.  9-13,  1895. 
Not  Mysia  parilis  Conr.,  Journ.  Acad.  Nat.  Sci.  Phila..  2d  Scr..  iv..  p.  278,  pi.  46.  fig-  '6, 

i860;   nor  Mysia  parilis  Conr.,  Am.  Journ.  Conch.,  i.,  p.  153.  1865. 

Basal  Miocene  of  New  Jersey,  at  Shiloh  and  Jericho,  Cumberland  County ; 
Conrad  and  Burns. 

The  nomenclature  of  this  species  illustrates  one  of  the  peculiarities  oi  (on- 
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rad's  work  to  which  I  have  often  had  occasion  to  refer.  The  first  Diplodoiita 
which  received  the  name  of  parilis  from  Conrad  was  a  species  from  the 
Astoria  beds  of  Oregon  which  figured  under  the  generic  name  of  Loripes  in 
1848  and  was  referred  first  to  the  Miocene  and  afterwards  to  the  Eocene  in 
1865  under  the  generic  name  of  Mysia.  In  i860,  however,  he  had  described  a 
distinct  species  from  the  Cretaceous  of  Alabama  as  Mysia  parilis.  It  turned  out 
to  belong  to  the  Venerida,  and  Conrad  proposed  a  genus  Tenca  for  it  in  1870, 
while  Gabb  in  1876  showed  that  he  had  described  the  same  shell  in  i860  as 
Mysia  gihbosa,  while  Conrad  as  earlv  as  1853  I'''"'  named  it  Lncina  piiignis. 
Whitfield  thinks  Tcnca  practically  identical  with  Thetis  Sowerby,  but  at  all 
events  it  has  a  high  angular  pallial  sinus  and  cannot  be  a  Diplodonta.  In  addi- 
tion to  the  above  complications,  in  1866  Conrad  described  a  true  Diplodonta 
from  the  Miocene  of  Shiloh,  New  Jersey,  as  Mysia  parilis.  This  has  no  con- 
nection with  the  Oregon  shell  and  requires  a  new  name,  which  T  have  given  it 
as  above. 

This  species  is  rotund  and  turgid  and  clearly  distinct  from  the  later  Miocene 
species  about  to  be  discussed.  There  is  a  very  closely  related  if  not  identical 
form  in  the  Jacksonian  Eocene  of  Mississippi. 

Diplodonta  nucleiformis  \\'ag:iier. 
Mysia  nucleiformis  Wagner,  Journ.  Acad.  Nat.  Sci.  Phila.,  viii.,  p.  52,  pi.  I.  fig.  4.  1838. 
Loripes  elevata  Conrad,  Fos.  Med.  Tert.,  p.  73,  pi.  41,  fig.  8.  1845. 
Cytherea  spharica  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser..  ix.,  p.  241,  pi.  34,  fig.  22. 

1845- 
Diplodonta  clcvata  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  i.x.,  p.  166,  1858. 
Mysia  carolincnsis  Conrad,  in  Kerr,  Rep.  Geol.  N.  Car.,  App.,  p.  21.  pi.  4,  fig.  5,  1875. 

Miocene  of  Petersburg  and  York  River,  Virginia ;  of  the  Meherrin  and 
Neuse  River,  of  the  Natural  Well  and  Magnolia,  Du])lin  County,  North  Caro- 
lina, and  in  the  Oligocene  Oak  Grove  sands,  Florida :  Wagner,  Lea.  Conrad, 
and  Burns. 

This  is  a  smooth,  moderate  sized,  globose  species  without  any  very  dis- 
tinctive characters,  but  smaller,  less  turgid,  and  transverse  than  D.  shilohensis, 
and  more  solid  and  circular  than  the  following  species. 

Diplodonta  yorkensis  n.  .sp. 
Plate  43,  Figure  5. 
Miocene  of  the  York  River,  Virginia,  near  Yorktown ;    Harris. 
Shell   thin,   oblong,   varying   to   rounded,   sculptured   only   by    incremental 
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lines,  slightly  varying  in  strength  ;  beaks  low,  inconspicuous  ;  ligament  short, 
teeth  short  and  small,  hinge-line  narrow,  briefly  excavated  in  front ;  muscular 
and  pallial  impressions  normal.    Alt.  8,  lat.  10.5,  diam.  5  mm. 

This  species  differs  from  the  preceding  by  its  very  thin  shell,  less  turgid 
and  globose ;  the  shorter  and  most  rounded  specimens  are  considerably  less 
inflated  than  in  the  niiclcifoniiis,  which  does  not  seem  to  attain  so  large  a  size. 

Diplodonta  accUnis  Conrad. 

Pl.\te  28,  Figures  2,  13, 

Liicina  acclinis  Conrad.  Fos.  Tert.  Form.,  p.  21,  pi.  6.  fig.  2,  1832;    Whitfield,   Mio.  Moll. 

N.  J.,  p.  62,  pi.  X.,  figs,  s,  6,  1895. 
Mysia  americana  Conrad,  Fos.  Medial  Tert.,  p.  30,  pi.   16.  f.  2,   1838   (not  Lucina  amcri- 
cana  Defrance,   1823);    Proc.  Nat.  Inst.,  ii.,  p.   185,   1842;    Meek.  Mioc.  Clieckl.,  p.  8, 
1864. 
Diplodonta  acclinis  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  ix..  p.   166.   1858;    Dall,  Trans. 
Wagner  Inst.,  iii.,  p.  923,  1898. 

Basal  Miocene  of  Shiloh,  Cumberland  County,  New  Jersey;  Miocene  of 
Jones  Wharf,  Maryland,  Greensboro',  Maryland,  York  River,  Virginia,  Wil- 
mington and  various  localities  in  Duplin  County,  North  Carolina :  Pliocene  of 
Tilly's  Lake,  Waccamaw  River,  .South  Carolina,  of  \Valton  County,  I'lorida, 
and  of  the  Caloosahatchie  River;    P.urns,  Harris,  Stanton,  and  Dall. 

This  is  the  finest  and  most  conspicuous  species  of  the  Miocene;  if  it 
possessed,  when  living,  a  strong,  polished  epidermis  it  would  probably  have 
found  a  place  in  the  section  Felaniella,  to  which  its  form  and  minor  characters 
show  some  resemblance. 

Diplodonta  (Sphserella)  subvexa  (Conrad). 
Sfhccrclla  subvexa  Conrad,  Fos.  Medial  Tert.,  p.  18,  pi.  10,  fig.  2.  1838;    Proc.  Acad.  Nat. 

Sci.  Phila.  for  1863,  p.  577. 
Erycina  subconvexa  Orbigny,  Prodr.,  iii.,  p.  115,  1852. 

Miocene  of  the  James  River  near  .Smithfield,  Virginia,  Conrad  ;  and  of  the 
Nanscmond  River  near  Suffolk,  Virginia,  Burns. 

This  fine  species  has  been  discussed  in  connection  with  the  section  Splicv- 
rclla.  It  ap])cars  to  be  rare.  (  )ur  largest  specimen  measures,  alt.  36,  lat.  40, 
diam.  30  mm. 

The  Sphccrella  oregona  Conr.,  of  the  "  Smithsonian  Checklist  of  Eocene 
Fossils  of  North  America"  (p.  6,  1866)  appears  to  be  a  nude  name,  at  least 
I  have  not  been  able  to  find  any  diagnosis  of  it  in  the  literature,  and  it  has  not 
been  figured. 
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Diplodonta  Leana  Diill. 
Psammocola  htcinoidcs  H.  C.  Lea,  Trans;.  Am.  Phil.  Soc.  jd  Ser..  ix..  p.  2.30.  pi.  .34.  fig.  16, 

1845. 
Not  Dif'hx.lonta  lutinoiilcs  Desh.   (as  I'dius),  Coq,  Fos.  de  Pari.s,  i.,  p.   146.  pi.  23,  figs. 

12- 13.  1824. 

Miocene  of  Petersburg-.  Virginia ;    Lea  and  Burns. 

This  resembles  D.  shilohcnsis  Dall,  l)Ul  is  thinner,  less  inflated,  with  lite 
lower  posterior  margin  more  prominently  rounded.  D.  caloosacnsis  when  adult 
is  much  larger,  and  the  young,  when  of  the  same  length  as  D.  Lcaiia.  are  of  a 
rounded  triangular  form,  conspicuously  dififerent  from  the  regularly  subovate 
outline  of  D.  Leana.  D.  iincleiforinis  is  a  smaller,  more  cup-like  shell  with 
proportionately  more  ])romincnt  beaks. 


Diplodonta  punctata  Say. 

Amphidesma  punctata  Say,  Journ.  Acad.  Nat.  Sci.  Phila..  i.,  p.  308,  1822. 

Lucina  venczuelcnsis  Dunker,  Zeitschr.  Mai.,  v.,  p.  184,  1848. 

Lucina  jancirensis  Reeve,  Conch.  Icon.  Lucina,  pi.  8,  fig.  43,  June,  1850. 

Lucina  subglobosa  C.  B.  Adams.   Proc.  Boston  Soc.  Nat.  Hist.,  ii..  p.  298,   1847    (name 

only). 
Diplodonta  hra:ilicnsis  Mittre.  Journ.  dc  Conchyl..  i..  p.  240.  pi.  xii..  figs.  7-g,  Aug..  1850 

(not  Lucina  braziliensis  Phil.). 
Diplodonta  z-cnecuclcnsis  Dunker,  Novit.  Conch.  Moll.  Mar,,  p.  3.  pi.  iv.,  figs.  7-9,  1858; 

Dall,  Bull.  Mus.  Comp.  Zool.,  ix.,  p.  136,  1881. 
fDiplodonta  orbclla  Gabb,  Journ.  Acad.  Nat.  Sci.  Phila..  2d  Ser.,  viii.,  p.  376,  1881  ;    not 

of  Gould. 
Mysia  pcHucida  Ileilprin,  The  Bernuida  Ids.,  pp.  170,  190,  pi.  17,  fig.  3,  Oct.,  1889. 

Pliocene  of  Costa  Rica?  (jabb ;  Pleistocene  of  South  Carolina  and  Florida, 
Burns  and  Dall;  living  from  Cape  Ilatteras,  North  Carolina,  south  to  Rio 
Janeiro,  and  at  Bermuda. 

This  species  is  easily  distinguished  by  its  squarish  orbicular  form  with 
somewhat  attenuated  anterior  end,  and  especially  by  the  microscopic  sculpture, 
which  exhibits  short  radiating  striuls,  minutely  punctate  where  well  developed, 
and  succeeding  one  another  over  a  large  part  of  the  surface.  This  style  of 
sculpture  appears  to  be  peculiar  to  this  particular  species,  which  thus  tends  to 
bridge  the  gap  between  Diplodonta  proper  and  Phlyctidenna.  It  is  not  equally 
well  shown,  however,  on  all  S]3ecimcns. 
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Diplodonta  1  Phlyctiderma  )  punctulata  H.  C.  Lea. 
Lucina  punctulata  H.  C.  Lea,  Trans.  Am.  Phil.  Soc,  2d  Ser.,  ix.,  p.  240.  pi.  34,  fig.  18,  1845. 

Miocene  of  Petersburg,  Virginia:   Lea. 

I  have  not  been  able  to  obtain  additional  specimens  of  this  species,  but  it 
undoubtedly  belongs  here.  The  punctations  are  microscopic,  and  cover  the 
whole  surface,  unlike  the  pustules  of  D.  seuimspera.  The  species  superficially 
resembles  D.  puncturella,  but  is  larger._  The  type  specimen  is  still  in  the 
collection  of  the  Academy  of  Natural  Sciences,  where  I  have  examined  it. 

Diplodonta  (Phlyctiderma)  semiaspera  Philippi. 
Diplodonta  semiaspera  Phil.,  Wiegni.  Arch.,  i.,  p.  225,  pi.  vii.,  fig.  2  a-d,  1836. 
Lucina  granulosa  C.  B.  Adams,  Proc.  Boston  Soc.  Nat.  Hist.,  ii.,  p.  9,  1845 ;   Contr.  Concli., 

p.  245,   1852. 
Lucina  semireticulata  Orb.,  Voy.  Am.  Mer.,  p.  585,  pi.  84,  figs.  7-9,  1846. 
Diplodonta  semiaspera  Dall,  Bull.  37,  U.  S.  Nat.  Miis.,  p.  52,  1889. 

Pliocene  of  the  Caloosahatchie  beds,  Florida,  Dall :  living  in  moderate 
depths  of  water  from  Cape  Hatteras,  North  Carolina,  south  to  Rio  Janeiro. 

Diplodonta  caloosaensis  n.  sp. 

Plate  44,  Figure  16. 

Pliocene  of  the  Caloosahatchie  beds,  Florida,  Dall :  and  of  the  Waccamaw 
River,  South  Carolina,  Johnson. 

Shell  large,  moderately  inflated,  sculptured  with  somewhat  irregularly 
prominent  incremental  lines ;  beaks  low,  pointed,  inconspicuous ;  anterior  end 
shorter,  smaller,  evenly  rounded  into  the  evenly  arcuate  base ;  posterior  end 
squarish,  longer,  larger,  more  inflated ;  in  the  young  the  form  is  even  more 
inequilateral  and  sometimes  rounded  trigonal  with  the  anterior  end  attenuated ; 
hinge-line  short,  with  hardly  any  hinge-plate ;  ligamentary  groove  sharp,  but 
the  nymph  not  prominent;  teeth  and  scars  normal.  Alt.  25,  lat.  27,  diam.  17 
mm. 

This  species  is  larger  and  less  equilateral  than  D.  Leana;  specimens  of  the 
same  size  are  less  inflated.  It  resembles  D.  punctata  Say,  which  is  a  smaller 
shell,  but  has  not  the  microscopic  surface  sculpture. 

Diplodonta  eoror  C.  B.  Adams. 
Lucina  soror  C.  B.  Adams,  Contr.  Conch.,  p.  247,  1852. 
Lucina  kiazvahensis  Holmes,  Post-Pl.  Fos.  S.  Car.,  p.  29,  pi.  6,  fig.  5,  1858. 

Pleistocene  of  the  Kiahwah   CAshlev)  River  and  of  Simmons  VAuf{,  Wad- 
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malaw  Stniiid,  South  Carolina  ;  living  at  Jamaica  in  the  Antilles  and  on  the 
coast  of  Texas. 

This  is  a  well-characterized  species,  notable  for  its  microscopic  shagrccning 
on  the  posterior  slope  and  the  compression  or  subrostration  of  the  same  jjart 
of  the  shell.  It  is  abundant  at  Simmons  Bluff,  and  specimens  of  the  same  size 
are  absolutely  identical  with  specimens  of  soror  named  by  and  received  from 
Professor  Adams. 

The  D.  orhella  Gould,  a  recent  species  of  the  Pacific  coast,  has  been  errone- 
ously referred  to  SphcrrcUa  by  Conrad,  and  the  name  has  been  incorrectly  used 
for  a  Pliocene  species  of  Costa  Rica  by  Gabb.  Venus  ascia  H.  C.  Lea  (1845), 
from  the  Miocene  of  Petersburg,  Virginia,  has  the  aspect  of  a  much  dilapidated 
Felaniella.  but  the  type  valve  is  so  poor  that  its  systematic  position  cannot  be 
decisively  fixed. 


PLATE    XXXVI. 

Fig.     I.     Corhula   (Bothrocorhiila)    radiatuhj  Dall,  outside  of  left  valve:    Ion.   12.5  mm.; 

p.  851. 
Fig.     2.     The  .same,  interior  of  left  valve;    Ion.  12.5  mm.;    p.  851. 
Fig.     3.     The  same,  interior  of  right  valve;    Ion.   IJ.5  nnii. ;    p.  851. 
Fig.     4.     Tcrcdina  bozcdrniana  Dall,  left  valve  with  portions  of  tube  attached;    Ion.  6.5 

mm. ;    p.  822. 
Fig.     5.     Mcirtcsia    (^Ispidu/'lwlas)    tn^alis    Say,    with   a    portion    (edges   broken)    of   the 

enveloping  protoplax  :    Ion.  12  nnn, :    p.  820. 
Fig.     6.     CorbitUi   (Aloidis)  cxtcnuata  Dall;    Ion.  7  mm.;    p.  844. 
Fig.     7.     Anisodonta   uiiicricami   Dall;     from   the   Calnosahatebie   Pliocene;    Ion.   6  nmi. ; 

P-  II33- 
Fig.     8.     Corhnhi   (Cnncucorhnhi)  scricca  Dall;    Ion.  5.5  mm.;  p.  84S. 

Fig.     9.     Corhula    (Bittlirocorbula)    Wilhuxii    Dall,   interior   of   right    valve,    showing   de- 
pressed hmule ;    Ion.  16.2  mm.;    p.  851. 
Fig.    10.     Corbuhi    [Cuncocorbuh)   s/'hriiiii  Dall:    Ion,    17,5  nnn.;    p.  847. 
Fig.    II.     Ciirbuhi    {Cuih-ocorhiila)   sriiiiiirlla   Dall;    Ion.  4.7  mm,:    p.  848. 
Fig.   12.     Corhuhi  (Hi)throc(irbitla )  synaniioslcs  Didl,  exterior  of  left  valve;    Ion.  14  mm.; 

p.  850. 
Fig.    13.     The  same,  interior  of  right  valve;    Ion.  12.5  nnn.;    p.  850. 
Fig.   14.     Corbuh   i  Ciiiicoiorhiila)  scvda  Dall;    Ion.  12  mm,;    p.  847. 
Fig.   15.     Corbuh    {.Ibiiilis)    hrtrronciicd   ("mppy,   interior  of   right   valve;    Ion,   7,5   nmi, ; 

p,  850, 
Fig,   16,     Corbula    (Aloidis)   caloosa-  Dall:    Ion,    11.5  mm,:    p,  85.3, 
Fig,   17,     Corbula   (CuncocorbuUi)   nuAcala   Dall;    Ion,  5,15  mm,;    p,  855, 
Fig,    18,     Corbula   (Cuncocorbula)    Uliitfirldi   Dall:    l..n,  f>mm,;    p,  849, 
Fig,    19,     Corbula    (Aloidis)    milium   Dall;    l..n.  2.7  mm,:    p.  845, 
Fig,  20,     CrassalAliIrs   clarkrnsis    Dall;     b"...cene   of    Wahtubhee,    Clarhc   County.    Mi,ssis- 

si|)pi  ;    dorsal  view;    Ion,  29  mm. 
Fig.  21,     The  ,same,  showing  hinge  of  left  valve;    Ion,  2,v.S  mm. 

Fig,  22,     Callisia  pittsbur^cnsis  Dall;    Tcjon  l^ocene  of  Pitlsburg,  Oregon;    Ion,  26  mm. 
Fig,  23,     Srmrlr   cariiuiln   Conrail:     Oligoceno   of   Oak   (IroNC,    Florida:     Ion,    16,5   mm,; 

p,  988, 
Fig,  24,     Crassati-llitcs  clarkcusis  Dall;    ICocene :    hinge  of  right   valve;    Ion.  of  fragment 

17  mm. 
Fig.  25.     The  same,  side  view  of  ])erfect  right  valve;    Ion.  4,1  mm. 
Fig,  26,     Scmclc  carimila  Conra<l.  exterior  of  valve,  figured  above:    Ion,  16.5  mm,:    p,  988, 
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Fig. 
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Fig. 
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Fig. 

1+ 

Fig. 

14: 

Sriin-lc  I.i\iiia  Dall;    Caloosahatcliie  beds;    Ion.  54  nun,:    p.  ggj. 

Si'iiiflc  I.caiia  Dall,  imihonal  view  ;    p.  992. 

Sciin-lr  chifolami  Dall.   Cliipola  beds;    Ion.   54  nun.:    p.  986. 

Sriiicli.-  f'rrlanii-lliisii  Heilprin  ;    Caloosahatcliie  Pliocene;    Ion.  54  nnn  ;    p.  992. 

The  same,  nnibonal  view;    p.  992. 

Crassalcllitcs    iiii'liiiiis    Conrad,    variety    iiiiviiiioiijlis    Dall;     Miocene    of    Alnni 

Bluff.  Florida  ;    Ion.  69  nnii. 
Tclliim  scgrri^^ata   Dall.   left   valve;     Ballast   Point.  Tampa    Bay.   sdex   beds;    Ion. 

17  mm. ;    p.   1019. 
The   same,  dor-al   view;    ]).   1019. 
Miicoina  Lyclli  Dall,  internal  cast,  showing  impression  of  ri.ght  valve;    Miocene 

of  Gay  Head.  Martha's  Vineyard,  Massachusetts:    Ion.  4,;  mm.;    p.  1049. 
The  same,  unibonal  view  of  another  internal  cast;    Ion.  ,V)  mm.;    |>.   1049. 
The   same,   internal   cast   showing   impression   of   right    val\e   of   same   specimen 

as  figure  9  represents;    Ion,  4,^  mm.;    p.  1049. 
Clciiu'iitia  Grayi  Dall;    Oligocenc  of  Oak  Grove  sands;    Ion.  64  mm. 
Crassatcllitcs    incliiitis    Conrad,   variety    iiicridionalis    Dall ;     Miocene    of    .-\linn 

Bluff'.  Florida ;    same  specimen  as  Figure  6,  viewed  dorsally ;    Ion.  (19  mm. 
Pccten  Partnclcci  Dall;    Pliocene  of  San  Diego,  California;    alt.  45  mm.;  p.  708. 
The  same,  enlarged  view  of  secondary  sculpture. 
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Fis.  1.  I'ciius  luilidoiia  Dall.  right  valve,  enlcirgcd  l<i  l)riiig  out  sculpture;  Ballast 
Pdint,  Tampa  Bay.  Florida,  silex  beds:    Ion.  J7  nun. 

Fig.     I  a.  The  same,  iimbonal  ^  iew. 

Fig.  2.  I'cinis  larqninia  Dall.=  ('.  iiiagniiica  Heilinin  iion  Sowerby.  left  valve,  en- 
larged slightly;    Ion.  49  mni.  ;    Ballast   Point  silex  beds. 

Fig.     Ja.   The   same,  umlional   view. 

Fig.  .V  Tclliua  iMcnsca)  liaUdona  Dall;  Ballast  Point  silex  beds;  Ion.  14.5  nnn. ; 
p.    lOJI. 

Fig.     ,^a.  The  same,  inside  view;    p.   1021. 

Fig.  4.  Area  uinhnnata  Lamarck;  from  aboxc ;  Ballast  Point  silex  beds;  Ion.  36.0 
nun. ;    p.  620. 

Fig.     4a.  The  same,  inside  view  of  left  valve;    p.  ()_'0. 

Fig.     5.     Lcda  ftcxuosa  Heilprin,  type  specimen;    Ion.  14.J.S  nnn.;    p.  589. 

Fig.     5a.  The  same,  dorsal  view. 

Fig.     6.     .S'i-»ir/i-  .'.•//;Vi;/(/  Dall  ;    Ballast  Point  silex  beds ;    Ion.  23.0  mm.;    p.  987. 

Fig.  7.  Cyicuii  luiHipholyx  Dall.  interior  view  of  right  valve ;  from  the  Ballast  Point 
silex  beds:    Ion.  43  mm. 

Fig.     8.     The  same,  external  view. 

Fig.  9.  Cardita  scvricosta  Heilprin,  interior  view  of  a  silicious  psendomorph.  natnral 
size  ;    Ballast  Point  .silex  beds. 
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Fig.  I.  CyfTiCd  ihilona  Dall,  from  above:  Chipula  horizon  at  Alum  Bluff.  Florida; 
Ion.  50  mm. 

Fig.  2.  Solarniiii  lupuhi  Heilprin,  basal  view:  Eocene  of  Wood's  Bluff.  .Alabama:  diam. 
iS  nun. ;    p.  326. 

Fig.     3.     Cyf'i-a-a  cliiUnia   Dall    (Fig.   i).  basal  view:    Ion.  44  mm.:    laterally  defective. 

Fig.     4.     Ilrli.v  {  Pldgiof'fyclia)   diri-t^la  Dall.  ba^al   view;    diam.   15  mm.;    p.   10. 

Fig.  5.  Helix  iPlagioplytlia)  dirrpta  Dall;  I'.allasl  Point  sile.x  beds;  a  perfect  speci- 
men figured  to  supply  the  deficiencies  of  the  original  figures;  alt.  13  mm.; 
p.    10. 

Fig.  6.  Area  ll'agncriuiia  Dall;  Caloosahatchie  beds;  a  specimen  with  unusually  pro- 
duced wings;    Ion.  12.7  nun.;    p.  6ig. 

Fig.     7.     The  same,   viewed  from  above. 

Fig.  8.  Solcii  aiiil^liistciiiiiui  Dall;  Oligocene  sands  of  Oal<  Grove,  Florida;  interior  of 
right  valve;    Ion.  iij  mm.;    p.  952. 

Fig.  9.  Crasstitrllili-s  dciisiis  Dall;  Oak  Grove  sands;  interior  of  right  valve;  Ion. 
59  nun. 

Fig.   10.     The  same:    another  specimen  viewed   from  above. 

Fig.  XI.     The  same;    another  specimen  showing  \arialion  in  torm. 

Fig.  12.  The  same;  a  specimen  having  what  is  probably  the  most  normal  form  of  l!ie 
species. 
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Fig.     I.     Niicula    {.hila)    dccisa    Conrad;     Pittsburg,   Oregon;    outside  view;     Ion.   24.6 

nun.  ;    p.  573. 
Fig.     2.     Liicina   plcsiolopha   Dall ;     Oligocene   of   Oak   Grove.   Florida:     interior   of   left 

valve  ;    alt.  15.5  mm. 
Fig.     3.     Xuiiila   i.liila)  licrisa  Conrad,  interior;    Ion.  24.6  nnn.  ;    p.  573. 
Fig.     4.     A' inula   {.li-ila)   cordata  Dall;    Miocene  of  Oregon;    Ion.   16.0  mm.;    p.  573. 
Fig.     5.     L»i-///(i  /'/i\Ti«/<)/>/!(7  Dall.  exterior ;    alt.  15.5  nnn. 
Fig.     6.     Niifiila  Sluili-ri  Dall;    Miocene  of  Gay  Head.  Martha's  Vineyard.  Massachusetts; 

Ion.  16.5  mm. ;    p.  575. 
Fig.     7.     Caidiiiiii   dniidicuin   Dall;    Oak   Grove  sands;    exterior  of  left  valve;    Ion.   25 

nnn,  ;    p.    1094. 
Fig.     8.     Ctii-diuin  chipiiUuiiiiii  \)M;    Chipola  marl ;    exterior  of  right  valve  ;    alt.  36  mm. ; 

p.   1098. 
Fig.     9.     Ciirdiiiiii  lafilii-iinn  Dall.  exterior  of  left  valve;    Oak  Grove  sands;    Ion.  35  mm.; 

p.   109X. 
Fig.  10.     Ciirdiuin  (Fniguin)  arcstinii  Dall;    Caloosahatchie  beds  ;    alt.  27  nnn.  ;    p.  1102. 
Fig.   II.     The  same  from  behind;    alt.  27  nnn. 
Fig.  12.     Cardium    (Trigoiiiocardia)   aliciild   Dall.  a  worn  pseudomorph  from  the  Ballast 

Point  silex  beds;    alt.   13  mm.;    p.   1103. 
Fig.   12b.  .-tstyyis  luraidiila  Dall;    Ballast  Point,  Tampa  Bay.  silex  beds;    alt.  13  mm. 
Fig.   t3.     Cardium  ctcnolhim  Dall;    Oak  Grove  sands;    alt.  20  mm.;    p.  1081. 
Fig.   14.     Cardium  l^ausatnim  Dall;    Oak  Grove  sands;    Ion.  12.3  nnn.;    p.  1093. 
Fig.   15.     Cardium    (I Icmicardium)   apatcticum   Dall;    Oak  Grove  sands;    outside  of  left 

valve;    alt.   10.5  nnn.;    p.   1103. 
Fig.  16.     Cardita  sp. ;    Oak  Grove  .sands;    Ion.  20.5  mm.;    young  shell. 
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Sciila    (Sthciiiiiiiytis)    .l/i;r_vr/>'//  Dall.   liasal  view;     Miocene  of  Cainhoy.   South 

Carolina;    liiani.  28  mm.     See  Tlic  Xaulilus,  vol.  i.x.,  p.  m,  Fcl)ruary,  1896. 
The  same,  front  view. 
Aiicillaria  chif>iihi}ia  Dall;    Oligocene  marl  of  the  Cliipola  River,   Florida;    alt. 

25  mm. 
['liurotoimi  hnadici-a  Dall;    Oligocene  sands  of  Oak  Grove,  Florida;   alt.  25  mm. 
Cliaiiia    U'illcn.vi    Dall.    interior   of   attached   valve;     Pliocene   of    Shell    Creek, 

F"lorida  ;    Ion.  85  nnn. 
Tlie  same,  with  l)Oth  vaKes  in  place. 
The  same,  interior  of  upper  valve;    Ion.  85  nun. 
Scdia  rancllina   Dall,  hasal  view;    Eocene  of  the  Zeuglodon  hed    (Jacksonian), 

near   Cocoa    P.   C,  Alaliama ;     diam.   23   mm.     See   The  Xiiutilits.   vol.   i.x., 

p.  III.  Fehruary,  1896. 
Fig.     g.     The  same,  front  view;    alt.  (decollated)  .^,?  mm. 

Fig.  ID.     Astyris  perfcrvida  Dall;    Oligocene  sands  of  Oak  Grove,  Florida;    alt.  18  mm. 
Fig.  II.     Tcrebra  psilis  Dall;    Oligocene  sands  of  Oak  Grove,  Florida;    alt.  16.5  mm. 
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Fig.  I.  I'crticordui  (Ualiris)  inississil>l^icnsis  Dall ;  \\'alitul)l)i-e  Eocene  of  Mississippi; 
Ion.  5.6  mm. 

Fig.     2.     I'l'ntis  l.angciinii  Dall  ;    Chipola  marl:    interior  of  left  valve:    Ion.  88  nnn. 

Fig.  3.  rriiiis  lalilirata  Conrad;  Pliocene  of  the  Waccamaw  beds.  Sonth  Carolina: 
dorsal  view ;    Ion.  34  mm. 

Fig.  4.  I'ciiiis  (.liuiitis)  /?»)•».(//  Dall;  Oligoccne  of  the  Chipola  River,  Florida;  form 
with  the  ccincentric  ribs  confluent:    Ion.  34  nnn. 

Fig.  5.  I'l-iiKS  i..!iuiitis)  iildcyina  Dall:  Miocene  of  .\lum  Bhift'.  Florida:  adult: 
Ion.  45  mm. 

Fig.     5a.  The  same,  young  shell;    Inn.  iS  mm. 

Fig.     6.     !■  iiiiaticina  caractacus  DaU:   Oligocenc  sands  of  (Jak  Grove.  Florida  ;   alt.  7.1  mm. 

Fig.     7.     I 'ones  Laujidoni  Dall.  dorsal  \  iew  ;    Idu.  88  mm. 

Fig.  8.  CrassiilclUlcs  f<syilii>plcius  Dall;  Wahtubbee  Eocene  of  Mississippi;  Ion.  M.2 
nnn. 

Fig.     g.     The  same;    external  view  of  the  same  valve. 

Fig.  10.  I'dius  (.liioimilorardia)  caloasaiui  Dall;  Pliocene  of  the  Caloosahatchic  marls. 
Florida  :    Ion.  21  mm. 

Fig.  II.  I'l'iius  (.■hiailis)  liiinisii  Dall:  Chipola  beds;  fnrni  with  the  concentric  ribs 
distinct. 

Fig.  12.  rciuis  Langdvni  Dall;  Chipola  beds;  view  of  exterior  of  left  valve;  «,  shows 
one  of  the  concentric  lamell:c  complete,  the  others  are  more  or  less  de- 
fective through  chipping:    Ion.  S8  mm. 

Fig.  13.  i'citicordia  eocowiisis  Langdon ;  Waluuhlice  luiconc  of  Clarke  County,  Mis- 
sissippi;   internal  view  of  left  \alve;    Ion.  4  nnn. 

Fig.   14.     The  same,  external   view  nf  the  ^ame  valve. 
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Fig. 

9. 

Fig. 
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Fig. 

II. 

Fig. 
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Fig. 

13. 

Fig. 

M. 

Fig. 

15. 

Fig.   16. 


Pctricolii  Harrisii  Dall ;    jj.j  nun.;    Miocene  of  Virginia;    p.  1060. 

Scinclc  miilica.  var.  scinlillata  Dall:    S.o  mm,;    Oligocene  of  Florida;    p.  988. 

Astartc  protrcicta  O.  Meyer,  young ;    Ion.  6.5  mm. ;    Claiborne  .sands.  Claiborne. 

Alabama. 
Sriiirlr  aluiiiciisis  Dall;    8.5  mm.;    .Mum  Bluff  Miocene;    p.  989. 
Diplddiinla   yoiki'iisis   Dall,   view   of   interior   and   profile   of   teetli ;     ii.o   nun.; 

Miocene  of  Virginia;    p.  1185. 
Sciiicic  Sniithii  Dall,  restored  from  fragments;    26.0  mm.;    Cbipolan  ;    p.  987. 
I'tcrii/'urj^iirti   Pastii   Dall,    Proc.   U.    S.   Nat.   Mus.,   .wiii.,   p.   44,    1895:     Tampa 

sile.x  lieds ;    Oligocene;    alt.  38  mm. 
I'clorita  floriilumi  Dall;   80  m:n.  ;    Tampa  sile.x  beds;    Oligocene;    showing  hinge 

as  worked  out, 
Tral'cziuiii  ilaih(ir\u-nsc  Dall;    7.0  nun.;    Claibornian  ;    outside  view. 
The  same,  view  of  the  interior. 

Kochefortia  Stanloni  Dall;    ,^76  nun.;    Miocene  of  North  Carolina;    p.  1160. 
Sciitclc  inutica  Dall,  typical  form;    9.5  mm.;    p.  988. 
I'clorita  fldiidaiiii  Dall,  profile  of  type  specimen;    80.0  nuu. 
Plriinitiiiiia  Lal^ciiolifrri  Dall;    Tampa  silex  beds  at  Ballast  Point;    27.0  nun. 
Mcrctrix   {Cullista)   t'itlshurantsis  Dall,   view   from  above;    36.0  mm.;     Kocene 

of  Pittsburg.  Oregon. 
Sciucic  iiiulica.  var.  Sicarnsii  Dall;    ii.o  mm.;    Cbipolan  Oligocene;    p.  988. 
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Fig.  18. 


Fig. 

19 

Fig. 

20. 

Fig. 

21. 

Fig. 

22 

Fig. 

23 

Fig. 

24 

Fig. 

25 

Sportclla  yorkensis  T)a\\;   7.0111111.;    AFiocene  of  Virginia ;   p.  1 130. 
Montacula  actiiwplwra  Dall :    ii.o  mm.;    Oligocene  of  Florida;    p.   ii^J. 
Eryciiui  cayolinensis  Dall;    7.0  mm.:    Miocene  of  North  Carolina;    p.  1145. 
Montacuta  chipolana  Dall;    8.5  mm.;    Oligocene  of  Florida;    p.  1171. 
Semelina  cythercoidca  Dall ;    5.0  mm. ;    Oligocene  of  Florida  ;    p.  994. 
Montacuta  sagriiiata  Dall;    7.5  mm.;    Miocene  of  Virginia;    p.  1174. 
Eryciiui   plicatula    Dall;     9.5   mm.;     Clailjornian ;     adult   with    feehle    sculpture; 

p.  1 143. 
Aligciia  minor  Dall;    3.0  mm.;    Miocene  of  North  Carolina;    p.  1177. 
Sportclla  lubrica  Dall;    3.0  mm.;    Oligocene  of  Florida;    p.  1127. 
Sportclla  pclcx  Dall;    7.3  mm.;    Miocene  of  Virginia;    p.  1131. 
Diploctonta  radiata  Dall,  interior  of  left  valve  and  profile  of  teeth;    19.0  mm.; 

Oligocene  of  Florida;    p.  1184. 
Erycina  plicatula  Dall;    6.0  mm.;    young  shell  with  strong  sculpture;    p.  1143. 
SportcUa    unicarinata    Dall :     5.5   mm.  ;     exterior   of   adolescent    valve,    showing 

carina  and  prominent  prodissoconch ;    Oligocene  of  Florida;    p.   1127. 
Pctricula  cak'crtciisis  Dall;    17.5  mm.;    Miocene  of  Maryland;    p.   1060. 
Erycina  chipiiliiiui  Dall;    4.1  mm.;    Oligocene  of  Florida  ;    p.   1144. 
Diplodonta  caloosa'ciisis  Dall:    27.0  mm.;    Pliocene  of  Florida;    p.   11S8. 
Diplddinila   (I'clanidUi)   minor  Dall,  interior  of  right  valve  and  profile  of  teeth; 

4.5  mm,;    Oligocene  of  Bowden.  J.imaica  :    p.   11S3. 
SportcUa   oliolus   Dall,    interior   nf   right    valw   and   profile   of   teeth;     4.5    mm.; 

Oligocene  of  Florida;    p.  1126. 
Diplodonta  alta  Dall;    27.0  mm. ;    Chipolan  Oligocene;    p.   1183. 
Donax  chipolana  Dall;    9.5  mm.;    Chipolan  Oligocene;    p.  966. 
Erycina    (I'scudopylliina )    amcricana    Dall;     16,0  mm,;     Miocene 

p.  1 146. 
Erycina  carolincnsis  Dall;    13.25  mm.;    Flioceiie  of  South  C;in'lin,i 
Aligcna  lincala  Dall:    7.5  mm.;    Oligocene  of  Oak  (inne,   [''Inrid.-i;    p.    1176. 
SportcUa  liacuncha  Dall;     14.0  mm.;    Oligocene  of  Oak  Gro\e,  Florida;    p,   1128, 
Erycina    (Psciidopylhina)    amcricana    Dall.    16.0    nun.;     interior;     Miocene    of 

Maryland  ;   p.  1 146. 
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PL.ATE    XLV. 

figures  are  from  camera  lucida  drawings  of  the  type  specimens  by  W.  H.  Dall. 

Eryciiia  fabiilitiu  Dall;    5.0  mm.;    Oak  Grove.  Florida;    Oligocene;    p.  1145. 
Bornia  floridaiia  Dall;    ".j  mm.:    Oak  Grove.  Florida;    Oligocene:    p.   1150. 
Eryciiia  undosa  Dall:    3.5  mm.;    Chipolan  Oligocene:    p.  1144. 
Hindsiclla  ctirdlinciisis  Dall:    5.5  mm.:    Miocene  of  Nurth  Carolina;    p.  11,^8. 
Roclicfortia  Stiiiipsoiii  Dall:    6.0  nnn. :    Miocene  of  North  Carolina:    p.   1160. 
Moiitaciita   l^ctrof'olitaiui    Dall;     5.75   nnn.;     Miocene   of    Petershurg.    Virginia; 

P-  ii;3- 
Rdcln-fortia  f>laitulat(i   Stimpson  ;    4.1   nnn.;     Pliocene  of  Florida:    p.   llOr. 
HindsicUa  ncf>Uritiiii  Dall:    4.75  mm.:    Oligocene  of  Florida:    p.   1137. 
Hindsiclla  ociita  Dall;    6.0  mm.:    Miocene  of  North  Carolina;    ]).   ii,?8. 
Sl<ortclla  prlrnpolitiiiui   Dall;    5.75  mm.:    Miocene  of  Petersburg.  Virginia;    p. 

1 130. 
Bornia  rota  Dall:    4.2  nnn.;    Miocene  of  North  Carolina;    p.  1151. 
Hindsiclla  donacia  Dall;    5.66  mm.;    Claibornian :    p.   1136. 
SportcUa  rcccssa  Glenn:    5.0  mm.:    Miocene  of  Maryland;    p.   1131. 
Erycina    ciirtidcns    Dall:     3.66    mm.;     interior    of    right    valve;     Oligocene    of 

Florida:    p.  1145. 
The  same,  showing  Iiinge  of  a  left  valve:    p.  1145. 

Bornia  dodona  Dall:    5.25  nnn.;    Oligocene  of  Oak  (irove,  Florida:    p.  1150. 
Erycina  chipolana  Dall;    4.1  nnn.;    Oligocene  of  Florida:    p.   1144. 
Montacula  iiiariana   Dall:    4.0  nnn.:    Miocene  of  Maryland;    p.   1173. 
Erycina   iiiarylandica  Glenn:    3.05  nnn.:    Miocene  of  Marylaitd :    p.   1146. 
Anisodonta    (Eulcrclla)    carnliiia   Dall;    5.0  nnn.:    Miocene  of  North   Carolina: 

P-  II33- 
Montacuta  claiborniaiia  Dall;    4.5  nnn.;    Focene  of  Alabama;    p.   1171. 
Erycina  firotracta  Dall;   8.35  nun.;    Pliocene  of  South  Carolin:i :   p.  1146. 
Dicranodcsnui  calvcrtcnsis  Gleim.  interior  of  right  valve;    4.75  mm.:    Miocene 

of  Maryland  :    p.  1 157. 
The  .same,  interior  of  left  valve;    4.75  nnn.;    ]>.    1157. 
Alveinus  roliiiidiis  Dall,   interior  of  left   valve;     i.g  nnn.;    Chipolan   Oligocene, 

Morida  ;    p.   1167. 
Dit'ludonta  jtunctiirclla  Dall,  interior  of  left  valve  and  prolile  of  teeth;   6.0  mm.; 

Oligocene  of  Bowden,  Jamaica:    p.  1183. 
Solecardia    {Sf>aniorinus)    Cossinaiiiii   D;dl,   interior  of   right   valve:    8.0  mm.; 

Miocene  of  Virginia:    p.   1125. 
The  same,  hinge  of  left  valve;    p.  1125. 
Ahcinus   rotundus    Dall.    interior    of    right    v.alve,    showing    hinge;     1.9    nnn.; 

Cliipolan  Oligocene  of  Florida;    p.   1 167. 


TRANSACTIONS    VVAUM  k    I  l-'l  I     iNsllTUTE    OF    SCII;NCF; 


PLATE    XLVl. 

Fig.     I.     TcUina  (An:^iiliis)  acosiiiitti  Dall  :    Chipola  Oligocene ;    Ion.  10.5  nun.:    p.  ioj6. 

Fig.    2.     Tclliiia   (Aiigulus)  cutwnia  Dall;    Claibornian ;    Ion.  9.0  mm.:    p.  1016. 

Fig.     3.     Macoina    (Cyiiiatoica)    I'ciidrycsi  Dall:    Oligocene  of  Bowden.     The  .■iculptnre 

in  the  fignre  is  too  regular,  the  ccniccntric   waves  are  more  broken  tip   than 

the  artist  has  indicated  in  this  fignrc :    Ion.  7.0  mm.:   p.  1056. 
Fig.     4.     TcUina   Ohicaliofsis)   incntia  Dall:    sile.x  beds  of  Ballast  Point.  Flori<la :    Ion. 

16.0  mm. :    p.  1019. 
Fig.     5.     'Fcllina    {Miu'irlla  \    llrndcrsoni   Dall:     Oligocene   of  Bowden:     Ion.   7.5   mm.; 

p.  1024. 
Fig.     6.     TcUinii    i.ln:^iiliis)   pnifrlciirUci  Dall:    Miocene  of  York  River.  Virginia:    Ion. 

10.0  nmi. :    p.  1033. 
Fig.     7.     Ti'llina  (.  .higitlus)  f>lnini(hi  DaU  :    Oligocene  of  Bowden  :   Ion.  5.5  mm.  :   p.  10J5. 
Fig.     8.     TcUina   (MacaUopsis)  ctoncta  Dall;    Cliipola  beds;    Ion.  13.5  nmi. ;    p.  lojo. 
Fig.     9.     TcUina    (MocrcUa)   Aldrichi  Dall;    Chickasawan   Eocene  of   Lisbon.   .\Iabama ; 

Ion.  20.0  nmi. ;    p.  1017. 
Fig.   10.     TcUina    (Mcrisca)   acrocosmia  Dall;    Oligocene  of  Bowden;    Ion.  7.0  mm.;    p. 

1020. 
Fig.  II.     TcUina  (.Ingiilns)  agria  Dall;    Oligocene  of  Oak  Grove.  Florida:    Ion.  6.7  mm.; 

p.  1027. 
Fig.   12.     TcUina    (MocrcUa)    Sinipsoni    Dall:     Oligocene    of    Bowden;     Ion.    7.0    mm.; 

p.  1024. 
Fig.   13.     TcUina    (.Inguhis)    umbra   Dall;     Miocene  of   Dtiplin   County,   North   Carolina; 

Ion.  12.5  mm. ;    p.  1033. 
Fig.  14.     TcUina  (Scissula)  lampra  Dall;    Chipola  bed.s ;    Ion.  8.6  mm.:    p.  1028. 
Fig.   15.     Macunia  irnia  Dall;    Ballast  Point  sile.K  bed.s.  Florida;    Ion.  28.0  nun.;    p.  1047. 
Fig.  16.     TcUina  (MocrcUa)  (;(7.)»i7i/  Dall  :    Oligocene  of  Bowden:    Ion.  4.7  mm.  :    p.  1025. 
Fig.  17.     TcUina  (.Ingnlns)  dupUniana  Dall;  Miocene  of  Duplin  County,  Morth  Carolina; 

Ion.  12.5  mm. :    ]).  1032. 
Fig.   18.     TcUina  ( I'hyUodina  )  Icpidota  DM  :    Oligocene  of  the  Gatun  beds,  near  Panama ; 

Ion.  7.5  mm. ;    p.    1022. 
Fig.   ig.     TclUna   (MocrcUa)   nucincUa  Dall:    Oligocene  of  Oak  Grove.  Florida:    Ion.  3.5 

mm. ;    p.  1026. 
Fig.  20.     TcUina  (Angulns)  inacilcnta  Dall:    Miocene  of  Dtiplin  County,  North  Carolina; 

Ion.  16.5  mm. ;    p.  1034. 
Fig.  21.     Isocardia  Horidana  Dall;    Vicksburgian  of  Florida;    unibonal   view  of  internal 

cast ;    Ion.  25.0  mm. ;    p.   1066. 
Fig.  22.     Isocardia   Carolina  Dall;     Miocene  of  (jrove   Wharf,   X'irgini.i :    Ion.   84.0  mm.; 

p.  1067. 
Fig.  23.     TcUina  (Mcrisca)  hypoUspa  Dall;    Chipola  bed^:    Icm.  13.5  nun.:    \^.  1022. 
Fig.  24.     Metis  trinitaria  Dall;    Oligocene  of  Trinidad;    Ion.  52.0  nun.;    p.   1041. 
Fig.  25.     TcUina    (MocrcUa)   subcris  Dall:     Pliocene  of  the  Caloosahatchie  marls;    Ion. 

7.0  mm. ;   p.  1031. 
Fig.  26.     Isocardia  floridana  Dall:    Vicksl)urgian  of  Florida;    side  view  of  internal  cast; 

Ion.  36.0  mm.;    p.  1066. 
Fig.  27.     TcUina    cynoglossa    Dall;     Chickasawan    Focene    of    Wood's    lilulT.    .Alabama ; 

Ion.  16.5  mm. :    p.  1017. 
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PLATE    XLVII. 

Fig.     I.     Tclliiia    (Scissiihi)    calliglyptu    Dall  :     Pliocene   of    Shell    Creek.    Florida:     Ion. 

13.5  mm. ;    p.  1036. 
Fig.     2.     Tclliiia    (Mcrisca)   culoosana   Dall:    Pliocene  of  the  Caloosahatchie  marl;    Ion. 

8.0  mm. :    p.   1030. 
Fig.     3.     Macoiiiii  Coiinuii  Dall ;    Miocene  of  York   River.  Virginia ;    Ion.  22.0  mm. ;    p. 

1048. 
Fig.     4.     Macoiiia  lloliiicsii  Dall;    Miocene  of  I.^nplin  County.  North  Carolina;    Ion.  32.0 

mm. ;    j).  1054. 
Fig.     5.      Triliiia   ( .liii^iiliis)  prcssa  Dall:    Chipola  beds;    Ion.   12.5  mm.;    p.   1026. 
Fig.     6.     Tclliiui  cliipoUimi  Dall:    Chipola  beds;    Ion.  38.0  mm.:    p.   1018. 
Fig.     7.     Tclliiia    {.  I  nonius )    propctcncra    Dall:     Pliocene   of   the   Caloosahatchie   marls; 

Ion.    16.0  mm. ;    p.    1035. 
Fig.     8.     Macoiiia   aliiniciisis   Dall;     Miocene   nf    .\lum    Bluff.    Florida;     Ion.    20.0   mm.; 

p.   1049. 
Fig.     9.     Tclliiia    (liiirytclliiia)    robiirina   Dall:    Oligocene  of  Oak  Grove.   Florida;     Ion. 

39.0  nun. ;    p.   1024. 
Fig.   10.     Mact/iiui  calliDiiiiciisis  Dall:    Oligocene  of  Calhoun  County.  Florida   (Chipola); 

Ion.  10. 5  mm.  ;    p.  1046. 
Fig.   II.     Tclliiia  strapliia  Dall;    Chipola  beds;    Ion.  2/.0  mm.;    p.  1019. 
Fig.  12.     Tclliiia   (Aiigiilus)  acalypta  IJall  ;    Chipola  beds;    Ion.  10.5  mm.:    p.  1027. 
Fig.  13.     Macoiiia    (r'saiiiiiiacniiia )    Iracta   Dall;    Oligocene  of  Bowden ;     Ion.    12.7  mm.; 

p.  1053. 
Fig.  14.     Macoiiia   laxa    Dall.   inside   \ie\v  :     Pliocene  of  the   Caloosahatchie   marls;     Ion. 

23.0  nmi. :    p.  1050. 
Fig.   15.      Tclliiia    (Scissula)   scitiila  Dall:    ()li,gocene  of  Bowden  ;    l(jn.  8.0  mm. ;    p.    102S. 
Fig.  16.     'Tclliiia    {  T.iirytclliiia)    scaplia    Dall;     Miocene   of   Nansemond    River,    Virginia; 

Ion.  30.0  nun.  ;    p.   1030. 
Fig.   17.     Tclliiia    { Tliylhuliiia)    liali.slrcpta    Dall:     Oligocene   of    Bowden;     Ion.   9.0   mm.; 

p.   1023. 
Fig.   18.     'Tclliiia    (  Oiiilanlia )    Hiilloiii   Dall.   inside  view.   sh(.)wing  radii;     Ion.  20.0  mm.; 

p.  1036. 
Fig.  19.     Tclliiia   (Mcrisca)  dinomcra  Dall.  inside  view:    Pliocene  of  the  Calo.isahatchie ; 

Ion.   18.0  mm. :    p.   1031. 
Fig.  20.     Macoiiui    ( I'saiiiiiiacoiiia }    olirclla    l),ill;     Bowden    Oli.ifocene;     Ion.    23.Q   mm.; 

p.  1054. 
Fig.  21.     Metis  chipulana  Dall:    Chipola  beds;    Ion,  44.0  mm.;    p.  1042. 
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In  this  index  subgenera  are  treated  as  genera  and  varieties  treated  as  species.  Those 
names  now  first  proposed  for  groups  or  species  are  in  italics ;  the  numerals  in  italics 
indicate  the  pages  where  the  genus  or  species  is  described  or  discussed  at  length,  as 
contrasted  with  the  pages  where  it  is  merely  mentioned. 


Abra  964,  977,  986,  993,  996, 
1015,  1129,  H40,  1 168. 

a;qualis  989,  998. 

sequata   1 1 19,   7/75. 

angulata  998. 

bella   990. 

carinata  9S8,  990. 

fragilis  996. 

Holmesii  988,  989. 

lioica  997,  998. 

mississippiensis  997. 

nitens  996,  gg7,   1015. 

nuculiformis  998. 

nuculoides  994. 

ovalis   990. 

perovata  997. 

protexta  997,   1129. 

sinuosa  996. 

staminea  997. 

subobliqua  998. 

subreflexa  997. 

tell  inula  996,  997. 

tenuis    996. 

trianguUita  997. 
Acanthocardia   1072. 
Acanthocardium  1072. 
Acardo   1077. 

edentulum   11 12. 
Acrostcrigma   1073.    logo. 
Adacna  1072. 
Adasius  959.  960. 
Aeretica  1038. 
Aligena     1064.     11 19.     1154. 
1 1 74.   1175- 

a:quata   1 175.    11 76. 
elevata  1161.  1177. 
levis   1175. 
lineata   11 74.    1176. 
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Aligena,  cont'd. 

minor  1 177. 

nuda  1 1 76. 

pustulosa  1176. 

Sharpei    1177. 

striata  11 75. 
Alveinus  1118,  1165,  1 166. 

mimatur    1166. 

minuta    n66. 

minutus   1166,   1 167. 

parva  i 166. 

parvus    1 1 18. 

rotundus    1167. 
Amphicardium    1076. 
Amphichxna  973,  979. 

Kindermannii  973,  979. 
Amphidesma  985,   1175. 

:equalis  995,  998. 

squata  1175. 

bellastriata  993. 

Boysii   995. 

Burnsii  989. 

cancellata  993. 

carinata    988. 

constricta       995,      1 125, 
1 1 28. 

decussata   991. 

inrequale  995. 

Jayanum   991. 

lepida   995. 

nuculoidea  994. 

obliqua    993. 

orbiculata  991. 

protexta  995.  1129. 

punctata  995,   1187. 

purpurascens  993. 

radiala    991. 

reticulata  991. 
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-Amphidesma,  cont'd. 

subobliqua  998. 

subovata   990. 

subreflexa  997. 

subtruncatum  991. 

tellinula  996. 

transversa  995. 

variegata  985,  993. 
Amphidona   973,    979. 
Amphilepida  11 17,  1120. 
Anaiia    1 162. 
Anatina  998. 

bidentata   1157.   1161. 

tellinoides   1000. 
Ancillaria    1197. 

chi[<olami   1197. 

Angulus     964.     1004.     loio. 

1014.  1015,  1016,  1022, 

1025.  1026,  1032,  1033. 

1034,  1035.  1036.  1045 

modestus   1036. 

obtusus  1036. 

politus  1034. 
Angusticardo   1125. 
.•\nisodonta  1117,  II31,  1134- 

americana   1133. 

bowdeniana  1133. 

Carolina  1133. 

complanata  11 17.  1132. 

corbuloides    1 133. 

elliptica  1129.  1133. 

quadrata   11 16. 

simplex    1 133. 
.Anomalokellia     11 18.     TT43, 
II.S4. 

catalaunensis  11 18.  1 142. 
.Aphrodite   1077. 

columba   1077,    11 12. 
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Area   1106. 
Arcopagella  loio. 

mactroides  1010. 
Arcopagia    973,    980,     1004, 
1005,  loio,  loii,  1012, 
1015,  1016,  1042. 

medialis  1044. 

unda   1044. 
Arcopagiopsis  1005. 
Arctica 

rustica    1066,  .1067. 
Artusius   958. 
Asaphinella   972. 
Asaphis   971,  973.   980,  981, 
1039,  1040,  1 04 1,  1059. 

centenaria   977,   981. 
Asbiornsenia 

striata  11 19. 
Astarte 

protracta   1199. 

ungulina    1181. 
Astyris 

pcrfcrvida    1 197. 

turgidula   1 196. 
Atactodea   1140. 
Aulus  956,  972. 
Autonoe   1 162. 
Avicularium  1072,  1078. 
Azor  951,  g6o,  973. 
Barclaya    1120. 
Barclayia  1120.  T121. 
Basterotia  1118,   1131,  113s. 

corbuloides    1132. 

quadrata    1133. 
Bornia      11 18.      1137.      1139. 
1 140.  //./-,  1 148,  1 155. 

complanata   1148. 

corbuloides     1147.    1148, 
1 152. 

Dalli  1 149.  1 171. 

dodona   1150. 

floridana   1150. 

lioica   1151. 

longipes  1152. 

luticola   1155. 

mactroides  1150,  1151. 

Mazyckii   1 152. 

plectopygia  1149. 

prima    1 149. 

rota   1151. 

sciii  til  lata    1 1 49. 

seminuliim   1163. 


Bornia,  cont'd. 

triangula  1151. 
Bucardia 

communis  1065. 

cor    1065. 

dalmatica  1064. 

fraterna  1066. 

Markoei    1067. 

veta   1066. 
Bucardium    1075. 

commune  1064. 
Byssocardium  1078. 
Callista 

pittsburgensis  1192,  1 199 
Callocardia  1065. 
Capisteria    965. 
Capsa   97/,    972,   980,    1039, 
1040,   1044. 

centenaria  981. 

minima  972. 
Capsella  965,  973. 
Capsula  971.  973,  980,  1040. 
Cardea   1072. 
Cardia 

hiatus    1 106. 

spinosum   1106. 
Cardiidje    1069. 
Cardissa  1077. 
Cardita  1196. 

cor   1064. 

humana  1065. 

serricosta    1194. 
Cardium    /o6p,    1070,     1071, 
10/2,  1073,  I079>  1080. 
1082. 

acrocomc   1081. 

aculcatuni     1069.     1070, 
1089. 

aculilar|ueatum   1092. 

alabastrum    1 103,    1106. 

aleuticum    1080. 

alicula  110$,   1104. 

alternatuni  1072. 

amiitcnsc    1 104. 

annctts  1 114. 

annulatum   nog. 

antillarum    1103. 

af>ateticum   1 105. 

apertum    1076,    1 107. 

arcticum    1096,    1097. 

arcstuvt    IT02. 

aspersum    IT07,    iTn8. 


Cardium,  cont'd. 
asperum  1107. 
aviculare   1078. 
Belcberi   1082. 
bellum  1081. 
biangulatum  1 102. 
blandum   1093,    1096. 
boreale   1096,    11 12. 
bowdcnense  1087. 
bulbosum  1109. 
bulla   nil. 
bullatum       1076.     1106, 

1 108. 
Burnsii  iioi. 
Buvignieri   1078. 
californianum  1093. 
californiense   1093. 
callopleurum    1 103. 
campechiense    1 189. 
cardissa  1069,   1077. 
carolinense    1099. 
carolinensis    1088,    1089. 
castum  1 103. 
centifilosum    11 13. 
ceramidum  1103. 
ccstuin    1083.    1084. 
cliipoJannm    1098. 
ciliare   1081. 
ciliatum    ig(/i,    1097. 
citrinur.i   mo. 
comoxensc  1093. 
compressum  1109. 
con.sors   1085,   1086. 
Cooperi  1092. 
cor-auritum   1064. 
corbis   1093. 
costatuni  io6q.   1074. 
craticuloidc     1092.   1093. 

1095. 
ctcnolium   loSl.    1094. 
Cumingi    1079,    II 14. 
curtum   1 1 13. 
Dalli   1073.   logo.  1091. 
Darwini   iioo. 
Dawsoni    1096. 
declivc  1090. 
ciccoratum   1097. 
dclphicum  1084. 
dcpaupcratuin   1088. 
discors  1038. 
discrepans    1076. 
diiiuinicdiiuin   1082. 
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Cardiiim,  cont'd. 

dominiccn.se    loSj. 
donacifornie  963. 
druidicum   icx)4. 
dumosuni   107J. 
eburnifcruni   1085. 
echinatum     1069,     1080, 

1081. 
edentuluni    1077,    1 1 12. 
cdulc   1069,   1096. 
egniontianuni    1085. 
datum  nil. 
elegantulum  1 100. 
elongatum    1090,    1091. 
cmarginatum    1078. 
Emmon.si   1084,   1085. 
eversum  1092. 
Fabricii    11 12. 
floridanum  1085. 
galvestonense   1103. 
gatuncnsc  iioo. 
glebo.sum    1080. 
globosum  1080. 
Gossei  1089. 
graniferum  1075,  1103. 
grnnlandicuni  1077,  nil 
haitcnse    1103.    1105. 
Harrisii  1092. 
hatchetigbeense    1080. 
Hayesii   1096,   1097. 
hemicardiuni   1075. 
hiatus    mo. 
Hillanum    1078. 
hiulcuni    1 107. 
humanum    1064. 
bystrix    1075. 
inconspicuum  1082.  1090. 
ingens    1092. 
islandicum  7096.  1097. 
isocardia      1073,      1082. 

1083,  1084.  108$.  1090. 
la-vigatuin   inc. 
Lapcrousei    ni2. 
laqueatum   1092. 
laticostatum    1091. 
latum    1071,    IT06.    1107. 
leptopleura     1092.    1093. 

lineatum    mo. 
lingualconi.?  1082.  1084. 
linteum   1109. 
hUcoIabrum    T091. 


Cardium,  cont'd. 
lyratum    1076. 
maculatuin    1099. 
magnum      1074.     1089, 

'099- 
malacuni    1087. 
marmorcum  1082. 
inayylandicum    1095. 
inaturcnsc  1105. 
medium  iioi,  1102. 
Meekianum   noo. 
Miileri    nn. 
mode.stum   1092.   1093. 
Mortoni    nn. 
multiradiatum  1080. 
multisulcatum  noo. 
muricatum     1084,     ro86, 

1087,    1088.    1089. 
norvegicum   1076. 
Nuttallianum    1093. 
Nuttallii    1093. 
obovale  1103. 
ocdalium  1088. 
oviputanien   mo. 
pananiense  1091. 
I^an.'iatniin    1093. 
tarilc    1086. 
pcctinatum   1097. 
Petitianum    1109. 
I^hlyctcciia    1097. 
planicostalum   1 102. 
precursor  1086. 
pristis   mo. 
procerum   logi. 
propcciliarc  1080. 
pseudofossile    1093. 
pseudolima  1091. 
pubescens  1096. 
qiiadragenarium    1091. 
(|uadrr.ns    1004. 
radiattmi    1112. 
retusum  1077. 
rhachitis    1078. 
Ricliardsonii   1114. 
ringcns   1073. 
ringiculum   no8. 
n)bustuni       1098,      inqg. 

noo. 
rubrum    1118.    1162. 
rugatum   no6. 
sabulosum  1073. 
semiasperum    1078. 


Cardium,  cont  d. 

semisulcatum    no8. 

serratum    mo. 

Simrothi  1104,  1106. 

soleniforme    1075,    1106. 

speciosum   1074. 

Spillmani    1076. 

spinosum     1075,      1106, 
1107. 

squamosum    1085. 

striatum    1078. 

subdiscors    1076. 

subclongatum  1082, 
1083.    1084. 

sublineatum    nn. 

subquadratum    1079. 

substriatum  nn. 

subtentum   1080. 

sybariticum   nn. 

tanioplcura  1095. 

taphriiini    1098.' 

Tuoiiieyi    1080. 

Turtoni  1108. 

unedo   io6g.   1074.    1075. 

ventricosum   1074,    1099. 

venustum   noi.   mo. 

vicksburgense  1080,  1032 

virginianum   1094. 

virile  1086. 

waltonianiim  logs.  1095. 

IVhitei  1074. 

IVillcoxi   no6. 

xantliocheiluni    1091. 
Caspa   1039,   1 04 1. 
Cerastes    1072. 
Cerastoderma      1072.     fO/j, 
1074.  1091.  1093.  1094. 
Ccratisolen  958. 
Ceratobornia      m8.      1148, 

7/52. 
Chama   1065. 

cor  1064. 

cordiformis    1064. 

poron   n62. 

IV  ill  CO. ri   1197. 
Chion   962.  963.  965. 
Cbironia    1153. 

Laperousei  1153. 
Clilaniydoconcha    1117. 

Orcutti    1117. 
Cblamydoconcliidsc    1 1  [7. 
Chlamys    1079. 
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Choristcdon   1057. 

robusta    1059. 

typicum  1057,  1059. 
Claudiconcha    1057,   lOjS. 
dementia 

Grayi  1 193. 
Clunaculum  982. 
Cooperella  1061,  1062,  1063. 

Carpeittcri   1063. 

scintillseformis   1062. 

subdiaphana    1063,  1063. 
CooperclUdcc   1061. 
Corbis 

staminea    986. 
Corbula     971,     980,      1140, 
1141. 

quadrata  11 18.   1131. 
Corculum    1069,    loyy. 
Cordifornies  1069. 
Crassatellites 

clarkcnsis  1192. 

densus  1195. 

melinus    1193. 

meridionalis   1193. 

psychopterus  1198. 
Criocardium  1072,  io8l. 
Cryptodon  11 16. 
Cryptodontidae    1 180. 
Ctenocardia   1072,  loyj. 
Cultellus  930.  957,  958,  981. 

californianus  984. 

caribseus  983. 

Cbnradi  958. 

lacteus  957. 

maxim  us  957. 
Cumingia  998. 

Adamsi    lOOi. 

antillarum    1000. 

borealis   1000. 

californica  999,  700/. 

Cleryi  lOoi, 

coarctata  1000.  looi. 

fragilis  1000. 

grandis  looi. 

lamellosa  looi. 

inedialis  999,  lOOO. 

mississippiensis   1000. 

mutica  998,  looi. 

similis    lOOl. 

sinuata  looi. 

sinuosa  looi. 

striata  looi. 


Cumingia,  cont'd. 

tellinoides     999.      1000, 

lOOI. 

tenuis   looi. 

trigonularis   lOOl. 

ventricosa   looi. 
Cuneus  964,  965. 

vittatus  965. 
Cyamea  1063. 
Cyamiomactra   11 16. 

problematica  11 19. 
Cyamium  io6s,  1126,  1168. 

antarcticum  1063,  1 119. 

elevatum  1064,  11 77. 

minutum  1169. 
Cycladella   1 119. 

papyracea  liig. 
Cycladicama   11 78. 

luciniformis    1178. 
Cycladina   1 162. 

Adansonii   1162. 
Cyclotellina  1005,  I0I2,  1031. 
Cydippe  1004.  loii. 
Cymatoica  1046.  1056. 
Cyprsa 

chilona    1 195. 
Cypricardia  1065. 
Cyprina   1067. 
Cyrena    1140.    1141. 

Keraudrenii  1039.  1040. 

pompholyx    1 194. 
CyrenidsE  1115. 
Cyrtosolen  959. 
Cytlierea  1185 

splinsrica   1 185 
Decipula   11 19 

ovata  1 1 19,   1 169.  1 170. 
Delia  966. 
Dicranodesma   1 118.   11 36. 

calvertensis    11 56,    11 57. 
Didonta  972. 

Dinocardium       1072.      1074, 
1091.  1094,  1095,  1097, 
1098.    1 100. 
niodon  972. 
Diodonta  972. 
Diplodon   1178. 
Diplodonta    964.     977,     995, 
lois,  1141,  1 176,  1178. 
1 179.  ll8o.  1181. 

acclinis  1186. 

alta  Ii8s.  1 184. 


Diplodonta,  cont'd. 

apicalis  1180,  1 183. 

braziliensis  1178,  1187. 

caloosaensis  1187,  11S8. 

capuloides  1182,  1183. 

eburnea  1182, 

elevata  1185. 

Gabbi  1 183. 

hopkinsensis  1181. 

inflata   1182. 

japonica  1 180. 

Leana  1 187,  1 188. 

lucinoides  1187. 

lupinus  1 179,  1 180, 

minor  1 183. 

nana  1183. 

nucleiforniis  11S5.  1186, 
1 187. 

orbella  1187. 

parilis  1182. 

punctata  1 187. 

punctulata  1188. 

puncturclla  11S3.   1188. 

radio  t  a  11 84. 

rotunda   1179. 

semiaspera  1180,  1188. 

semireticulata  1180. 

senegalensis  1179. 

shilohcnsis    iiS./.     1185, 
1 187. 

soror  1188. 

subquadrata  1182. 

subvexa  1 186. 

turgida  1180,  ii8r.  1182. 

ungulina  1015,  iiSr. 

Vcrrilli  1180. 

yorkcnsis  1 185. 
Diplodontidpe  1 178. 
Diplodontina,  sec  Kellia. 
Discors  1072,  J076. 
Divaricardium  1076. 
Divarikellia  11 18.  1153,  1154. 
Donaciarius  965. 
Donacicardium  963. 
Donacida;  961. 
Donacilla  1004,  1014. 
Donacina  962. 

Donax    961,    ()6j,   963,    g6.i, 
965,  966. 

sequalis  966. 

requilibrata  968. 

augustatus  967. 
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Donax.  cont'd. 

calitornica  968,  969. 

carinata  967. 

chipolana  966. 

Conradi  969. 

contusus  969. 

cutter  969. 

ciineata  963,  965. 

curtula  966. 

denticulala  962,  965. 

Emnionsi  967. 

fabagelloides  968. 

Finchii  963. 

flexuosus  968,  969. 

fossor  967. 

funerata  966. 

galvestonensis  967. 

idonea  967. 

la;vigata  962,  pdp. 

Laniarckii  968. 

limatula  964. 

madagascariensis  963. 

moenensis  969. 

navicula  968. 

obesus  969. 

ovalinus  962. 

parvula  967. 

pictus  963. 

plana  ioi6. 

politus  965. 

protextus  953. 

protractus  967. 

Roemeri  969. 

rugosa  965. 

scalpellum  963,  965. 

scortum  963,  965. 

striata  968. 

trunculus  962.  965. 

tumida  967. 

variabilis  967.  969,  980. 
Dorvillea 

anglica  996. 
F.astonia  1040. 
Egerella  ()63.  964. 

subtrigonia  962.  964. 

triangulata  964. 
Egeria  962,  964,  1178. 

Bucklandii  964. 

donacea  964. 

fragilis  964. 

funerata  966. 

inflata   1 182. 


Egeria,  cont'd. 

nana  1181. 

nitens  996. 

ovalis   1016. 

plana  1016. 

rotunda    1 181. 

vencriforinis  964. 
Elizia  979. 

orbiculata  973. 
Elliptotellina      1005.      loio, 

ion,  1018. 
Ensatella  954. 

americana  955. 

rudis  951. 
Ensiculus  958. 

Conradi  958. 
Ensis  ()S0.  954. 

americana  954. 

californicus  954. 

curtus  953. 

directus  954. 

ensiformis  955. 

ensis  954. 

magnus  954,  957. 

minor  954,  955. 
Entovalva 

mirabilis  11 18. 
Ephippodonta   1 1 17. 

Macdougalli   11 17.  1120. 
Epilepton  1118.  1 140. 
Ervilia  ion. 

nitens  993. 
Erycina     996.      1140,     1141, 
1143.  1147,  H54,  1159. 

ambigua,  1123. 

americana.  1146.  1147. 

carolinensis  1 145. 

catalauncnsis  1142. 

chipolana  1144. 

corbuloides  11 18. 

curtidens   1145. 

Deshayesii   1165. 

emarginata  1175. 

faba  1 161. 

fabulina  1 145. 

Geoff  royi  11 48. 

Kurtcii  1146. 

niactroidcs  1150. 

marylandica  1146. 

Meyeri  1143. 

nucleola  1161. 

ovata  996. 


Erycina,  cont'd. 

pellucida  1118,1140,1141 

Petitiana  1162. 

plicatula  1143,  1144. 

protracta  1146. 

quadrata  1143. 

radiolata  11 18.  1140. 

Renieri  1 140. 

striata  1140. 

subconvexa  1186. 

terminalis   1153. 

undosa  1144. 

Whitfieldi   1143. 

Zitteli  1 143. 
Ethmocardium     1071.     1072, 
1074- 

alternatum  1072. 

IVhitei  1074. 
Eucardium  1072. 
Eucharis  1131. 

elllptica   1129.  1 133. 
Eunaticina 

caruclaciis   1 198. 
Eupolenic  1 139. 
Eurytellina  1004.  lors.  1015, 
1018,  1024.  1028.  1029, 
1030,  1039. 
Eutellina  1004,  loio. 
Fabagella 

faba  1132. 
Fabella  995.  1059,  1125, 1126. 

constricta  II 17.   1128. 

oblonga  1 126. 
Fabulina  1004.  1014. 
Felania  1 1 78,  11 79. 

diaphana  11 78. 

usta  i  180. 
Felaniella   iiSo.    1181.    1183, 

1 186.  1 189. 
Fistula  951. 
Fragilia  972. 

Fragum  1069.  1071.  1072, 
J074.  1075.  1078,  1093, 
rioo,  1101. 

medium  1076. 
Fulcrella    11 18.    1124,    1132, 
1 133.  II34- 

levis  1 1 75. 
Fulvia  1072,  707<5. 
Galeomma  11 16,  II [Q. 

ambigua  1 123. 

angusta  1123. 
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Galeomma.  coiit'il. 

coralliophila   1119. 

formosa  11 17,  1120. 

formosum  1 1 19. 

polita   II 17,   1 120. 

Turtoni  1117.   11 19. 
Galeommatidie  11 17.  iiig. 
Galeomna  11 19. 
Gari  970,  975. 

alata  977,  979. 

texta  977,  979. 
Ganim,  970,  975,  977. 
Gastrana     971,     p/i",      1002, 
1005,  1047. 

fragilis  1002. 
Gastranella  1057. 

tumida  1057.  1061. 
Gebia 

pugetensis  1134. 
Glocomene   11 78. 
Glossodernia 

rubiciinda    1064. 
Glossus  1064. 

cor   1065. 

filosus  1066. 

fraterna  1066. 

Markoei  1067. 

rubicundus    1064. 

rusticus  1066. 
Glycymeris  1066.  1080. 
Gobrseus  973,  974,  975,  976. 

variabilis  975. 
Goniocardium   1078. 

Heberti  1078. 
Goniomya  g8i. 
Goodallia  1181. 
Goodalliopsis  1 1 53. 

Orbignyi  1 153. 
Grammatodonax  963. 
Grammatomya  975. 
Granocardiiim  1073. 
Haligenes  1175. 
Haloconcha  1 1 32. 
Haplomochlia  972. 
Harpax  998. 
Hecuba  96J,  965. 
Hemicardes  1077. 
Hemicardia  1077. 

affinis  1 103. 
Heniicardiiim      1072.      T07S, 
1077. 

cohiniba  iioi. 


Heniidonax  963. 
Herouvalia  loio,  loii. 

seniitexta  972,  1010. 
Heterodonax  962,   963,   973, 
gSo. 

biniaciilatus     962,     973, 
980. 
Heteroglypta  971.  980. 
Hiatella  11 19. 

lancea  1129. 
Hiatula  gyi,  972. 
Hindsia  1134. 

Jeffreysiaiia  1135. 
Hindsiella   in8.   1134,   1135, 
1 136,  1 138.  1 159. 

acuta  1 138. 

arcuata  1135.  1 137. 

carolinensis  1138. 

donacia  1136. 

faba  1136,  1 137. 

Jeffreysiana  1135. 

nephritica  1137. 
Hippopodes  1064.  1065. 
Hippopus  1065. 
Hornala  1004,  1015. 
Homalina  1004,  lOT^. 
Hypogjea  951. 
Hypogseoderma  951.    . 
Hypogella  951. 

cuncala  954. 

parallcla  954. 

protexta  953. 
lacra  996. 

seycbellarurn  996. 
Iphigenia  p(5^,  1039.  1041. 
Isarcha  972. 

Isocardia    1064.    1065.    1066, 
1067,  1069,  1074.  1077. 

Carolina  1067,   1068. 

Coiiradi  1066.  1067. 

cor   1064,  1068. 

Aoridana   1066. 

fraterna  1066.  1067,  1068 

Gahbi  1067. 

globosa  1064. 

Hocrnesi  1069. 

humana       in6i.       1065. 
1067,  1068,  1069.  1070. 

Markoei  1067. 

mcdiavia  1066. 

Moltkeana  1065. 

rustica   1066.   1068. 


I.socardiid:e  1064. 
Isocardium 

cor  1064. 
Joannisiella  1178. 
Kellia  1118,  1134,  1140,  1147, 
1153.  1 154,  1 163,  1 175, 
1218. 

declivis  1064. 

faba  1 136. 

fabagella  1155. 

Isvis  1 175. 

Laperousei  11 54.  11 56. 

Macandrewi  1 142. 

niactroides  1150. 

nitida  11 18,  1153. 

planulata  1161. 

rubra  1161,  1162. 

sublievis   1175. 

suborbicularis  1 136, 
1 1 55.  1 158. 

symmetros  11 18.  1154. 

triangula   1151. 

tumbesiana    1218. 
Kelliella  11 18,  1167. 

abyssicola  11 18. 

Boettgeri  1167. 

nitida   1167. 
Kelliellid.-E  11 18.  1163. 
Kelliola  1118,  1154. 
Kelliopsis  1154,  1175. 

elcvata   1177. 
Kcllya  1153. 

Laevicardium      1070,      1076, 
1077,  1079,  1 109,  1 1 10. 

Mortoni  nil. 
Lajonkairia  1057. 
Lasasa  1116,  11 18,  1163,  1163, 
1 169. 

bcrmuden.sis   1164. 

planulata  1 161. 

puniila  1 153. 

rubra  1162,  1164. 
Lasea  1162. 
Latona  962,  963,  965. 
Laubriercia  1175. 
I-avignon  998. 

antillarum  1000. 

Petitiana  1000. 

tellinoides   1000. 
Lcgunien  949. 
Leguminaia  949. 
Leguminaria  956. 
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L(.guniiiiaria,  cont'd. 

costata  9s6. 

floridana  984. 
Lepirodes  1119. 
Lcptocardia  1071,  /o/p. 
Lepton  995,  1 1 18,  1 124,  1 126, 
1139,  1 141,  1 142,  1154. 

alabaniense  1126. 

alabamensis  1140. 

Clarki.-e  11 18,  1 140. 

fabagella  1140,  1155. 

glabrum  1 140. 

Kurtzii  1 147. 

longipes  11 18.  1152. 

mactroides  1140.  1 150. 

squamosum  1139. 

sulcatuKim  1 118,  1139. 
Leptonacca  11 14.  11 16. 
Leptonidx  11 18,  1139. 
Leptosolen  950. 
Lepyrodes  11 19. 
LesKa  1 1 69. 
Libratula  11 17,  ii30. 

plana  11 17,  iirg.  1120. 
Ligula  995. 

substriata  11 19.  1169. 
Limicola  1038,  1044. 
Linearia    1004.     row,    ion, 
1181. 

metastriata  1004. 
Liocardium  1076. 

Mortoni   iiii. 

pictum  mo. 
Liodonax  965.  973. 
Lionelita  1120. 
Liopistlia  iioo. 
Liotellina  1004.  loio. 
Liothyris  1005.  roil. 
Listera  951. 
Lithocardium  1078. 
Loharia  972. 
Loncosilla  982. 
Lophocardium     1070,     /07P, 

1114. 
Loripes 

eburneus  1182. 

elevata  1185. 

parili.s  1184. 
Loxocarditim  1075. 
Lucina  1037. 

acclini^;  1186. 

americana  1186. 


Lucina,  cont'd. 

brasiliensis  1187. 

cristata  1037. 

granulosa  1188. 

inflata  1 182. 

janeirensis  1 187. 

kiawahensis  1188. 

paruminflata  1182. 

pinguis  1 185. 

plcsiolopha  1196. 

semireticulata  1 188. 

soror  1 188. 

subglobosa  1187. 

venezuelensis   1187. 
Lucinidas  1 180, 
Lucinopsis  11 78. 

undata   11 78. 
Lunulicardia  1072,  10^7. 
Lunulicardiuin   1077. 
Lutetia     11 18.     1165,     1166, 
1 167. 

parisiensis  1 118. 
Lutetina   11 43. 

antarctica  1118. 
Lutraria  957. 
Lutricola  1040.   1041. 

aha  1040,  1044. 

inter.striata  1043. 
Lutricularia  996. 
Lyrocardiuni  1076. 
Macalia     1007,     1040,     1044. 

1045- 
Macaliopsis  1005,  loio,  1012, 

1019,  1021. 
Macha  959,  960. 

Cumingiana  961. 

multilineata  961. 

vick.sburgensis    960. 
Machsera  956. 

fragilis  984. 

patula  956. 

pellucida  984. 
Machjerodonax     962,      963, 

965.  967. 
Macoma  970,  977.  1002.  1005, 
1009,  1044.  1045,  1046, 
1047,  1050. 

alumensis  1049. 

arctata  1028.  1052. 

aurora  1045.  1056. 

balthica   lo^i.   1053. 

brevifrons  lOSS. 


Macoma,  cont'd. 

calcarea       1045,       1046. 
1053- 

calhouncnsis   1046. 

californica  979,  1053. 

congc-sta   1052. 

Conradi  1048. 

constricta  1043,  1030. 

cuneata  1018. 

daricna  1046. 

cdulis  1053. 

elongata   1054. 

expan.sa   1052. 

Fabricii    1051. 

fragilis  1051. 

fusca  979,  1 05 1. 

gronlandica  1051. 

Hohnesii  1054. 

inconspicua  1053. 

indentata   1052,  1053. 

iiifjuinata  1040,  1053. 

irma   1047. 

Kclscyi  1052. 

la.va   1050. 

lenis   1047. 

lusoria  979. 

Lyelli  1049. 

nasuta   1052,   1053. 

obliqua   1049. 

olk'clla   1054. 

orientalis  1056. 

producta  1054. 

scandula  1016. 

secfa  1045.  'O53. 

solidula  1051. 

sublintea  1018. 

tagcUformis  1055. 

tenera   1002.   T044.   1045. 
105 1. 

tenta  1049.  1054,  1055. 

tract  a   1053. 

Vcndryesi  1056. 

vicksburgensis   lOiS. 

virginiana  1048.  1050. 

Whitneyi  979. 

yoldiformis  1053. 
Macroma  1045. 
Mactra  998.  1141. 

alba  995. 

radiata  1 1 12. 

tellinoides  1000. 

tenuis  995. 
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Mactridse  1115. 
Maera  1005,  1014. 
Mancikellia  1118,  1154. 
Meiocardia  1065. 
Meretrix 

pittsburgensis  1 192,  iipg 
Merisca    ioi3,     1020,     1021, 

1022,  1030. 
Mesodesma  1131. 

exiguum  1157,  1161. 
Mesopleura  981,  984,  983. 

bidentata  984. 
Metis  1002.  1007,  1013,  lois, 
1039,  1041. 
aha     1002,     1007,     lois, 

1044. 
biplicata  104s,  1043. 
chipolana  1042. 
Dombej'i  1042,  1044. 
excavata  1044. 
intastriata  1043. 
intcrstriata  1007,  IO43. 
magnoliana  1042. 
medialis  1044. 
Meyeri  1040. 
trinitaria  1041. 
Mikrola 

mississippiensis         998, 
1000. 
Mittrea  1178. 

Modiola  arcuata  11 18,  1134. 
Modiolus  954. 
Moera  964,  1004,  1014. 
Moerella    1005,    loio,    1012, 
1014,  lois,  1017,  1018, 
102 1,  1025,  1026. 
Goiildii  1018. 
Montacuta  11 16,  11 19,  1124, 
1126,  1137,  Ii6g,  1170, 
1172,  1173,  1174. 
actiiiofyhora  1172. 
bidentata      11 57,      1158, 

1161.  1177. 
Bowman!  1152. 
chipolana  1 171. 
claiborniana  1 171. 
cuneata  11 18,  1159. 
Dalli  1 149.  1 171. 
donacina  in8. 
elevata  1162,  117S,  II77. 
ferriiginosa    1137,    1158, 
ii6g.  1171,  1172. 


Montacuta.  cont'd. 

Horidana       11 19,      1170, 

1 171,  II74- 
fragilis  1161. 
Gouldii  1 155. 
mariana    1173. 
ovata  1 171. 
petropolitana  1173. 
sagrinata  11 74. 
substriata     11 19,     1169, 

1170,  1171,  1 172. 
tenuis  1161. 
tumidula  1160. 
Voringi  1171. 
Montagua  1169. 
Montaguia  1169. 
Montrouzieria  999. 
Musculus  1004.  loio. 
My  a  950,  971. 
arenaria  971. 
bidentata  1161. 
purpurea  1168. 
simplex  1 133. 
suborbicularis  iiiS,  1155 
truncata  971. 
Mylitta  1 165. 

Myllita     11 18,     1126,     1 139, 
1165. 
Deshayesii  1 1 18,  1165. 
Mysea  11 78. 
Mysella  1 157,  1158. 
anomala  11 57. 
bidentata  1 161. 
calvertensis  11 18. 
donaciformis   1158. 
planulata  1161. 
Mysia  1178. 

americana  1186. 
astartiformis  1181. 
carolinensis   1185. 
deltoidea  :i8i. 
gibbosa  1185. 
levis  1182. 
nitens  996. 
nuclciformis  1185. 
parilis  1184,  1185. 
pellucida  1187. 
polita  1 182. 
Naranio  1057.  1058. 
costata  1057.  1059. 
lapicida   1058,   1059. 
Neseromya  1140,  1 141. 


Xc;eromya.  cont'd. 
quadrata    11 40. 
Nemocardium  1078,  1079. 
Neolepton  11 18,   1139,   1143. 
Novaculina  949.  982. 

gangetica  982. 
Nuttallia  979. 
Oedalia  1061,  1062. 

subdiapbana   1061. 
Oedalina  1062. 
Omala  1004.  1005,  1015. 
Oncophora  966. 
Opisocardium    1077. 
Orixa  995. 

Orobitclla  1119.  1170,  1174. 
Oronthea  1153. 
Oudardia  1005,  1014,  1036. 
Pachycardium   T076,   1079. 
Pachykellya  11 15.  11 18. 

Edwardsi   11 18. 
Palasomoera  1004. 
Paleosolen  949. 
Papyridea   1072,   1075,   1079, 
iro6.  1 107,  1 108. 
Petitiana  1109. 
soleniformis   1107. 
Paralepida  1 117.  T120. 
Partbenope 

formnsa   11 19. 
Parvicardium   1073. 
Passya   1 132. 
Pauliclla   1119. 

Bernardi  1119,  7/67. 
Pectunculus  1073. 
Peronaea    973.     1004.     1014, 

1049. 
Peronajoderma     965.     1004, 

1013. 
Peronea  1014. 
Peronia  1014. 
Peronidia    T014,   1015,    1016, 

1018,  1028. 
Perrierina  1118.  1165. 

taxodonta  11 18. 
Petricola  1056,  1058. 
calvertensis  1060. 
carditoides   1059,   1155. 
carolinensis  1060. 
centenaria     981,      1057, 

1059. 
compressa  1059.  1130. 
costata  1057.  1059- 
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Petricola.  cont'd. 

dactylus  1061. 

decussata   1060. 

denticulata  1061. 

divaricata  1059. 

fornicata  1061. 

Harrisi  1060. 

lapicida  1058.  1059. 

lithophaga  1058.  1059. 

monstrosa  1058. 

pholadiformis  1057, 
1059.  1060,  1061. 

typica   1059. 
Petricolaria        1057,       1058, 

/059.  1060.  1061. 
Petricolidse  1056. 
Pharella  950. 

aha  959. 

javanica  958,  959. 
Pharus  958. 
Phaxas  958. 
Phlyctidcrma      1 180.     1 183, 

1 187. 
Phylloda    1002.    1005,    1007, 

1012,    1013. 
Phyllodina  1012,  1022.  1037, 

1056. 
Plagiocardium    1072. 
Planikellia    11 18,    1140, 

IIS4- 
Platydoiwx  963. 
Plectosolen   950.   951,   953. 

curtus  953. 

parallelus  959. 

protextus  950,  933. 
Pleiorj'tis 

ovata  981. 
Pleurotoma 

boadicea   1 197. 

Laj'cnotierei  1199. 
Pliorhytis   971.   980. 

centenaria  981. 
Polia   958. 
Poromya    1131. 

paradoxa   it  18,  1132. 

rotundata  1125. 
Poronia    1 162. 
Pristes    1156. 
Pristiphora   1 1 18.   II56. 

oblonga    11 18,    1 156. 
Procos   962. 
Propeamusium    1184. 


Protocardia  1070,  1078,  1079, 
nil,  1113. 

annettx  11 14. 

carolincnsis  1089. 

Cuiningi   11 14. 

curta    1 1 13. 

divcrsa    11 13,    1114. 

ganibrina   11 14. 

Harrisi    1 1 13. 

janiaicensis    1 1 14. 

lenis   U13. 

lima    1 1 13. 

mittens  11 14. 

Newberryana    1 1 14. 

Nicolcti   1 1 13. 

pcramabilis    1 1 14. 

Richardsonii    11 14. 

tincta    1 1 14. 

virginiana  1094.  1 113. 
Protocardium  1078,  1079. 
Psammacoma     1009,      1045, 

1046.  1053.  1055. 
Psammobella  973,  975,  976. 
Psammobia  957,  959,  960, 
970.  973,  974,  975, 
976,  982,  1016,  104s, 
1 1 19.   1 120. 

appendiculata   975. 

Blainvillei    976. 

Caillati   975. 

californica   976. 

canccllatosculpta  976. 

cayennensis  1050. 

circe    976. 

claibornensis  978. 

contraria  981. 

declivis  983. 

dubia   1 1 17. 

Dutemplei  975. 

eborea  976. 

edentula  976,  977. 

effusa  976. 

feroensis  970,  972,  974, 
975- 

fervensis  970. 

filosa  976. 

fucata   976. 

fiisca  1051. 

Hornii  976. 

lintea  976.   1029. 

hisoria  977.    1048.    1049. 

maxima  976. 


Psammobia,  cont'd. 

mississippiensis   977. 

obscura  976. 

occidcns  974. 

ozarkana  976. 

pacifica   980. 

papyria   976. 

perovata  977. 

rcgiilaris  976. 

rubroradiata  976. 

squamosa   975. 

taeniata  984. 

tellinella  976. 

vaginata  976. 

vcspertinalis  973. 

vespertina  973. 

VVagneri  976,  977. 
Psammobiidre  949,  970. 
Psammocola   971,    973, 
980. 

lucinoides  977.  1 187. 

pliocena   977,    981. 

regia  977,  981. 
Psammodonax  975. 
Psammoica  975. 
Psammosolen  751,  958,  959, 
960.   981. 

Ciimingianus    961. 

lineatus  985. 

sanctje-marthx  961. 

strigilatus  960. 

vicksburgeiisis    960. 
Psammotsea    972,    974,    980, 
982. 

scrotina  970.  972. 

violacea  970. 
Psammotana  976. 
Psammotea    1045. 

dubia  1 125. 
Psammotella  973,  978.  1004. 

ambigua  973,   979. 

opcrculata   97S. 
Psammotellina  973.  979. 
Psammotrcta       1045,     1054. 

1056. 
Psathura  1062,  1141. 
Psephis 

tellimyalis    1061. 
Pseudarcopagia    1005,   1009, 

loii.  1012. 
Pseudopythina     1 1 18,     1142, 
1 146.  1 147.   IIS9- 
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Pseudopythina,  cont'd. 

Macandrewi   1118. 
Pterocardia    1078. 
Pteropurpura 

Posti  1199. 
Pythina     11 18.    1148.    1159, 
1 165. 

Deshayesiana  11 18,  114S 

rugifera    1 134. 
Pythinella   11 18,    1137.   1159. 
Pythinia    1148. 
Quadrans  1004,  loij. 
Rexith^erus    1045,    1053. 
Ringicardium      1072,      loyj. 

1091. 
Rochefortia        11 18,        11 52, 
1156,  115S,  7/5P,  1 171. 

australis       11 18,      1157, 
IIS9- 

bidentata    1 161. 

Molleri   1162. 

planulata   1161,    1162. 

Stantoni  1160. 

Stimpsoni  1160. 

striatula   1161,    1162. 

Verrilli  1160. 
Romhcrgia  1038. 
Rupellaria   1056,  1057,  1058. 

1060. 
Sanguinolaria  956.  971,  c)7Z, 
977,    978.    980,     1002. 
1045- 

alata   979. 

californica   979. 

caudata  979. 

decora  979. 

diphos  971,  972. 

fusca  979,   ipsi. 

hisoria  979. 

niiniata  979. 

Nuttallii   979. 

purpurea  979. 

rosea  972,  978. 

sanguinolenta   972.   978. 

sordida   1046. 

tellinoides  979. 

unioides  979. 

Whitneyi  979. 
Saxicava   971. 

fragilis  1129. 
Scacchia    1 1 18,    1142. 

elliptica  IF40. 


Scacchia.  cont'd. 

tenera    1142. 
Scala 

Mazyckii   1197. 

ranellina  1 197. 
Scintilla     1117,    1 120,    H22, 
1124,    1139,    1172. 

alabamiensis    1125. 

ambigua  1123. 

angusta  1 123. 

anomala   1 123. 

aurantia   1121. 

aurantiaca   1 121. 

Caillati   1 124. 

Candida    1 123. 

Clarkeana   1125. 

crenulata  1123. 

crispata  1117,  1123,  1124. 

Cumingi  1120. 1121, //i>j', 
1 123. 

Deshayesii    1123. 

eburnea  1 121. 

faba    1 123. 

Forbesei   1123. 

Hanleyi  1123. 

incerta   1 120. 

Kurtzii    1 146. 

mauritiana    1121. 

Morchii    1123. 

oblonga   1125. 

pellucida   1123. 

philippinensis   II 17, 
1 121,   1 122,   1123. 

recondita   1124. 

Reevei    1123. 

rosea    1123. 

semiclausa    1123. 

Strangei    1 123. 

timorensis    1123. 

vitrea   1 123. 

Woodii    1 123. 
Scintillorbis   11 17.  1124. 
Scintillula    1122. 
Scioberetia 

australis   11 19. 
Scissula     1014.     T028.     1033, 

1036. 
Scrobicularia  985,  996.  999. 
IOi(0. 

biangulata   1044. 

piperita  995. 
Scrnbiculina  inrs,  1045. 


Scrobiculina,  cont'd. 

viridotincta   1013. 
Semele  977,  985. 

uluincnsis  989. 

api^rcssa  990,  991. 

bella  988,  ppo. 

bellastriata  991,  ppj. 

Burnsii   989. 

cancellata       988,      993, 

lOIO. 

carinata  988. 

carolmensis   991. 

chipolana  986. 

compacta  gSS.  989,  990. 

cythercoidca  994,  995. 

decisa  995. 

duplincnsis      987,     990, 
991. 

fonnosum    993. 

lata  993,  994. 

Lcana  987,  pp^. 

linosa  986,   1016. 

Urn  lata  994. 

mississippiensis  986,  997. 

iiiutica   988,  990,  991. 

nexilis  993. 

nuculoidea  986,  994,  995. 

orbiculata  991. 

ornata  993. 

perlaniellosa  992. 

perovata  986. 

proficua  991. 

profunda    986. 

pulchra   995. 

purpurascens  993. 

radiata   991. 

reticulata  991. 

scintillata  988.  991. 

silicata  987, 

Smithii  987. 

staminea  997. 

.Stearnsii  988. 

striulata  994,  995. 

subovata  987,  ppo. 
Scmclida-  985. 
ScmcUna  086.  994. 
Serridens    11 18.   TT56. 
Serripes    1070,     1071,    1077. 

Till. 

bulla   nil.    1 1 13. 
Kniiil-indiciis  nil.  11 13. 
Laperousei    1 112. 
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Serripes,  cont'd. 

protractus  1112,  U13. 
Serrula  965. 
Silicaria  981. 
Siliqua   y30.   954,   ^55,  958. 

californica  956. 

costata  956. 

lucida   957. 

Nultallii  ()56,  957. 

oregonia  957. 

patula  956,  957. 

radiata  950,  956. 

Simondsi    956. 

sul)eqiialis  956. 
Siliquaria  981. 

biplicata  950. 

caribjea  983. 

carolinensis  983. 

edentula   957.   976. 

gibba  983. 

notata   983. 
Sinodesmia 

carinata  988. 
Solecardia  1117.  Z120.  1121, 
1 122,  1 124. 

Cossiiianni     11 17.    1124. 
T125. 

eburnea       1117.       1120, 
1121,   1 122. 
Solecurtoides  956.  958. 
Solecurtus     950,     954,     956, 
938.  959.  981. 

angulatiis   983. 

bidens   984. 

RIainvillei  959,  976. 

californianus   984. 

carib?eus  983. 

Carpentcri  984. 

centralis   983,   984. 

equalis  984. 

fragilis    984. 

mollis  982. 

stibteres  984. 

vicksbtirgensis  960. 
Solemya 

vcntricosa  957. 
Sol  en    949.    9S0.    93  T.    954. 
970.   973.   982. 

abruptus  953. 

Adansonii  983. 

amhiginis  951. 

americaniis    954. 


Solen,  colli' d. 

ampliistcnuita  952. 

angustus  951. 

antiquatus  951,  960. 

bidens   984. 

bidentatus  984. 

buUatus   1 106,   1107. 

caribffius   983. 

centralis  984. 

Conradi  953. 

constrictus    1050. 

costatus    956. 

curtus   953. 

declivis  983. 

diphos   956,   978. 

directus  954. 

divisus  984. 

ensis  954. 

fragilis   984. 

gibbus   981,  983. 

guineensis  983. 

javanicus  950,  958. 

lacteus  950,  957. 

legumen   950,   958. 

lisbonensis  953.  954. 

magnodentatus  954. 

magnus  950,  957. 

marginatus   949.    951. 

maximus    957. 

oliliqiuis  949,  954. 

orbiciilatus   979. 

parallelus   959. 

patulus  957. 

pellucidus    958. 

protextus  950,  953. 

radiatus   950,    955,   956. 

recta    951. 

rosaceus   952. 

sicarius  952. 

squamosa  11 18. 

strigilatus  951,  959. 

tagal  982. 

vagina  951. 

vespertinus  975. 

viridis  952. 
Solena  9I9-  95°.  9Si- 

diegoensis  953. 

obliquus  954. 

protexta   953. 
Solenacea  949. 
Solenaria    949. 
Solenarins   951. 


Solenidae  949,  982. 
Solenocurtis  959. 
Solenocurlus   956,   958,   959. 
Solenotellina  972. 
Soletellina   9/2,  975,  p/S. 

radiata  972. 
Solyma    949. 
Spaniodon    1175. 

nitidus    11 19.    1175. 
Spaniorinus       11 17,       1 123. 

1 124,    1 125. 
Spha;rella    1 178.    1 179.    ii3o. 

anteproducta   1182. 

bulla    1 181. 

inflata  1182. 

levis   1 182. 

orbella  1189. 

oregona   11 82,   1186. 

subvexa        11 78,      1179. 
1 180.   1 186. 

turgida   1 181. 

Verrilli   1180. 
Sphenalia    1118,    IT57.    1158, 
J160. 

donacina       11 18,      1157. 
1 160. 
Sphenia    950. 

Sportella  995.  1059.  11 16. 
1 1 20.  1 124.  T123.  1 126. 
1127,  1128.  1140.  1159. 

angusta    1123. 

compressa   1 130. 

constricta      112S.      1130. 
1131- 

corbulina    1 124.    1 128. 

dubia   1 1 17.   1 126. 

gibbosula   1 126. 

Gregorioi    1126. 

lancea   1 1 29. 

lioconcha   1 1 28. 

lubrica  11 27. 

oblonga    11 26. 

obolus  IT26,  1 127. 

fielcx  1 131. 

petropolitana  T130.  T173. 

protexta   1129.  1130. 

recessa   1131. 

iinicarinata   1 127. 

Whitficldi  II28.  1172. 

yorkcnsis  1 130. 
Sportellidse   11 17.   1125. 
Strigella  1038. 
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Strigilla     996,     1002,     1038, 
IO41,     1056.     1218. 

carnaria    1038,    1039. 

carolinensis  1039. 

flexuosa  1039. 

galvestonensis    1218. 

pisiformis  1038. 

prora    1039. 

Rombergi  1038. 

senegalensis  1038. 

sincera   1008. 
Strigillina   1038. 

lactea  996. 
Sunetta    965. 
Syndesmia   995,   996. 

alba  996. 

tellinula  996. 
Syndosinya  995. 

constricta  1 128. 

nuculoides  995. 

protexta    1 129. 

subobliqua  990. 
Tagalus   981. 

Tagelus  949.   957,   981,  982, 
1045- 

californianus  9S4,  985. 

carolinensis  983. 

divisus  980,  9S4,  98s. 

gibbus  982,  983,  985. 

lineatus  961,  985. 

subteres  985. 
Tanysiphon 

rivalis   950. 
Tellidora   1002.   1007,  1037. 

Burneti    1037. 

cristata    1037. 

lunulata   1037. 
Tellimya    1 153,    1157,    1158, 
1 169. 

bidcntata   1157.   1161. 

elevata   11 77. 

ovalis   1 170. 

stiborbicularis  1153. 
Tellina   959,   970,   974,   985, 
1002,  1004,  1005,  1006, 
1000,  1037,  1039,  1041, 
1045,  1 140. 

abrupta  1028. 

acalypta  1027. 

acloneta  1025. 

acosmita  1026.  1027. 

acrocosmia  1020   102 1. 


Tellina.   cont'd. 

asquistriata    1020,    1029, 

1030. 
agria  1027. 
albaria  1015. 
albicans  1014. 
Aldrichi  1017. 
alta    lois,    1044. 
alternata    1027.    1029. 
angtilata       971,        1039, 

1040. 
angulosa  1024. 
Antoni    1008. 
appressa  1028. 
arctata         1028,        1030, 

1052. 
aurora  1056. 
baltbica   1051. 
Barrandei   1005.   loio. 
biplicata    1041,    1049. 
bitruncata  1018. 
bodegensis    1029. 
brevifrons   1055. 
Bruguieri   1640.    1044. 
Burneti    1002.   1037. 
Buttoni  1036. 
calcarea  1002,  1045. 
calliglypfa  1036. 
caloosana  1030. 
Candida    1045. 
capillifera    1029. 
carnaria       1002.       1038, 

1044. 
caycnncnsis  1050. 
cliipolana   1018,   1019. 
cloncfa    1020. 
comprcssa     T005,     1008, 

1014. 
congesla    1052. 
constricta   1050. 
Cossinanni  997. 
crassa   1004.   1008,   loii. 
crystallina       (type      of 

Merisca)    1012. 
Cumingi   1019. 
cuneata  1018,  1024. 
cynoglossa  1017. 
dariena    1018, 
declivis  1029. 
decora  T014.  1028.  1035. 
decnssata      901.      1005, 

TOII. 


Tellina,    cont'd. 
diegoana    1052. 
dinoincru   1031. 
discus   1012. 
dodona    1023. 
donacina       1005,     1007, 

1014. 
dufiliniana   1032,   1033. 
eborea  1052. 
eburneopsis   1015. 
egena   1029. 
elliptica   11 18. 
eniacerata   1018.   1029. 
ephippium   1043. 
eutaenia  1016. 
euryterma   1018. 
Fabricii  1051. 
fabula   1004,    1005,   1008. 
tausta   1012,  1031. 
flexuosa    1039. 
foliacea   1004.   1013. 
fragilis  972,   1002,    1051. 
fusca    1051. 
galatbea  1045. 
gargadia  1004.  1013. 
gari  970,  972. 
Gouldii   1032. 
Greggi    1015,    1017. 
groenlandica  1051. 
Griineri    1043. 
halidona    1021. 
I>alistrc[>ta  1023. 
Hanleyi  973. 
Hcndcrsoni   1024. 
Hornii  976. 

hyalina  1004.  IOCS,  1015. 
Iiypolispa  1022. 
incarnata  970. 
inconspicua    1051,    1053. 
inornata  1043. 
intcrrupta    1018. 
iris   7028,    1035. 
Isvis   1031. 
Laniarckii  1015. 
laml'ra  1028. 
lanccolala      1004.     iocs, 

1014. 
lata   1046. 
lateralis    1050. 
J.cana   1015. 
lenis   1047. 
lens   1047. 
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Tellina,   cont'd, 
lepidota  1022. 
ligamentina  1053. 
lignitica   1015. 
linifera   1015,   1017. 
lintea  1020,   1029. 
luiuilata        1005.      1012, 

1037- 
lusoria   1048,   1055. 
macilenta  1034. 
martinicensis  1030,  1032. 
mera  1020,  1031,  1035. 
menila  1019,  1021. 
Meyeri  1002,  1040,  1041. 
minuta   1018. 
niirabilis  1039. 
modesta  1036. 
moesta  1051. 
Molleri  1051. 
mooreana    1015. 
nasuta    1053. 
nitens  996,  1015. 
nitida   1014. 
nucinella    1026. 
obliqua  993. 
oblonga  1055. 
obruta    1018. 
obtusa  1036. 
occidentalis   1046. 
ocoyana  1052. 
operculata  973. 
oregonensis   1018. 
ovalis  lois,  1026. 
papyracea  970. 
papyria        1015,        1016, 

1017. 
pectorosa  1018. 
pedroana    1052. 
peracuta  1029. 
perovata    1018. 
l>harcida    1025. 
pisiformis   1038. 
plana    1016. 
planata  1004. 
plicata  971. 
polita    965.    1004,    1027, 

1029.  1034. 
prcssa  1026. 
pretiosa  loir. 
producta  1029,  1054. 
proficua  985,  991. 
promera   1031. 


Tellina,   cont'd. 

propetenella  1033. 
propetenera  1035. 
prora  1039. 
proxiina    1046. 
punicea   1004,   1013. 
pustula   1005. 
radiata    l(X)4,    lOio. 
Raveneli    1016. 
Recluziana   1049,   1050. 
remies  .1012,  1031. 
reticulata  985,  991. 
roburina    1024. 
rubescens   1024,   1030. 
rufescens  973,  978,  1028. 
sabulosa    1046. 
sagrse  1041,  1043. 
Sayi  1034. 
scapha  1030. 
scitula    1028. 
sclera  1021. 
scobinata   1008. 
secta    1053. 
segregata  1019. 
semiplanata  973. 
semilaevis    I0i8,    1046. 
serica   1018. 
shilohensis  1029. 
Sillimani    1016. 
similis  1035. 
Siiiipsoni  1024,    1025. 
solidula   1045,   1051. 
sordida   1046. 
Souleyeti  1049. 
Souleyetiana    1049. 
Spillmani  1015. 
squamifera  1012. 
strigata  1004. 
strophia   T019. 
subequalis   1016. 
suberis  1031,  1032. 
subnasuta   1018. 
siibplana   1016. 
subradiata    1030. 
subtriangularis    1016. 
sybaritica      1025,      1027, 

1033- 
tallicheti  1016. 
tampaensis    1035. 
tellinella  1005.  lOlI. 
tenella  1033.  1034. 
tenera  1035.  1051. 


Tellina,   cont'd. 

tenta  1048,   1049,   1050. 

timorensis   1004. 

triangularis  1004,   1015. 

Truinani    1016. 

umbra   1033. 

undulata    1046. 

violacca  965. 

virgata  1002,  1004.  1005, 
1009. 

virginiana     1015,     1016, 
1048,    1050. 

Willianisi   1016. 
Tellinacea  961. 
Tellinella   loio. 
Tellinidse   1002,    11 19. 
Tellinides   1004,   1013. 

timorensis   1013. 
Tellinula    1005.    1014. 
Tellinungula    1044. 
Tenea    1181. 
Terebra 

psilis    1197. 
Thecodonta  1156. 

Sieboldii    1 1 18.    1 156. 
Thetis    1185. 
Thracia    1040. 
Thyasira    1 1 16. 
Thyasiridae   11 16. 
Thyella 

elegans  999. 

Stimpsoni   999. 
Thyreopsis    1 1 19. 
Trachycardium     1072.    I0T3, 
1080,  1081,  1089,  1090. 
Trapezium 

claiborncnse   1 199. 

cor   1064. 
Transennella   1163. 
Trigoniocardia     1072.    1075. 

iioi,  1103. 
Tropidocardium   1070,   1074, 

1092. 
Tiirquetia 

fragilis   1142. 
Turtonia    1063.    1 119.    1168. 

occidentalis   1169. 

minuta  1 162.  it6S. 

nitida   1 168. 
Tychocardia 

cor   1065. 
Ungulina   1 1 79. 
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Ungulina,  cont'd. 

luticola  1 155. 
Unio  971,   979. 
Vagina  951. 
Vasconia    1 134,    1133. 

Jeffreysiana  11 17. 
Vasconiella  11 17. 

Jeffreysiana   11 35.    1136. 
Velorita 

Aoridana   1 199. 
Venericardia  1077,   1080. 
Veneridse    1064. 
Venerupis  965,   1040,  1058. 

decussata  1057. 

monstrosa   1057. 


Venus 

ascia    1 189. 
Burnsii  1 198. 
caloosana   11 98. 
deflorata   971,   980. 
diaphana   11 78. 
divergens   1059. 
erosa   1040. 
fragilis    1051. 
halidona  1 194. 
islandica   iiii. 
Langdoni  1198. 
lapicida  1057,   1059. 
latilirata   1198. 
lithophaga  1056. 


Venus,  cont'd. 

lupinus    1 178. 

minuta   ing.    1168. 

purpurascens  985,  993. 

rustica  1066,  1067. 

tarquinia  1194. 

ulocyma    1198. 
Verticordia 

eocensis    iigS. 


mississippiensis 
Woodia    1 165. 
Yoldia    1000. 
Zoe    1 1 53. 

puniila  1 1 18. 


ADDENDUM. 

To  the  synonymy  of  Kellia,  page  1153,  add: 

Diplodontina   Stempel,  in  Spefigel's  Zool.  Jalir..  Suppl.  bd.  iv..  bd,  2,  heft   i,  p.  232, 
Dec,  1899.     Type  D.  tumbesiana  Stempel,  loc.  cit.,  pi.  12,  figs.  18,  19,  19a.     (Chile.) 

According  to  the  figures  and  description,  this  name  is  an  exact  synonym  of  Kellia. 

A  Strigilla  galvestoncnsis  has  been  described  by  Harris  from  the  Upper  Miocene  of 
the  Galveston  artesian  well,  in  Bull.  Am.  Pal.,  i.,  p.  92,  pi.  7.  fig.  4,  1895. 


FINAL   NOTE. 

Plates  48  and  49.  to  which  a  few  references  appear  in  the  text,  will  be  issued  with  Part 
vi.  The  manuscript  of  this  memoir  was  submitted  for  publication  in  April,  1900,  and  the 
printing  was  completed  November  28,   1900. 
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